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a  b  s  t  r  a  c  t

Introduction:  Despite  the  growing  concept  of meniscal  preservation,  partial  meniscectomy  could  be  the
definitive  procedure  in specific  scenarios.  And  total meniscectomy  was  once  before  a frequent  procedure,
with  current  sequelae  of degenerate  knees.  High  tibial  osteotomy  (HTO)  is an  effective  treatment  for
patients  suffering  from  unicompartmental  degenerative  changes,  and  substantial  deformities.  However,
it  is  yet  to  be  answered,  whether  HTO  is similarly  effective  in  both  post-meniscectomy  knees  and  knees
with  not  previously  operated  meniscus.
Hypothesis:  Outcomes  of  HTO  is  similar  with  or without  previous  history  of  total  or  subtotal  meniscec-
tomy.
Methods:  This  study  compared  the clinical  and  radiological  outcomes  of  41  patients  who  received  HTO
and  had  no  previous  history  of surgery  in the  ipsilateral  knee  (group  I),  and  41  age,  and  gender-matched
patients  who  had  meniscectomy  surgery  in the  ipsilateral  knee  (group  II). Preoperatively  and  postoper-
atively,  all  patients  were  clinically  evaluated;  the  visual  analogue  scale  scores,  Tegner  activity  score,  and
the Western  Ontario  and  Macmaster  University  scores  were  reported.  Radiographically,  osteoarthritis
grade  and  pre-  and  postoperative  parameters  were  reported,  including  hip-knee-ankle  angle,  femoral
mechanical  angle,  medial  proximal  tibial  angle,  joint  line  convergence  angle,  proximal  posterior  tibial
angle,  and limb  length  discrepancy.  Perioperative  details  and  complications  were  reported.
Results:  A  total  of  82 patients  were  included;  group  I (n = 41) and  group  II (n  = 41).  The  mean  age  was
51.18 ±  8.64  (27–68)  and  90.24%  were  male.  The  duration  since  the onset  of  symptoms  was  longer  in  group
II  vs.  group  I, 43.34  ±  41.03  versus  38.07  ± 36.11  months  respectively.  No  significant  differences  in  the

clinical  evaluation  between  the  two  groups  with  a greater  proportion  of  patients  demonstrating  moderate
degenerative  changes.  Similar  preoperative  and  postoperative  radiographic  parameters  were  reported,  in
group  I, � HKA  was  7.19  ±  4.14  versus  7.65  ±  3.16  in  group  II. Preoperative  pain  VAS scores  were  slightly
higher  in  group  II vs.  group  I,  79.23 ± 26.35  vs. 76.31  ±  24.45,  respectively.  However,  postoperatively,
the pain  scores  significantly  improved  in group I vs. group  II,  22.84  ± 3.65  vs.  41.69  ±  17.33,  respectively.

d  WOMAC  scores  were  comparable  between  both  groups  preoperatively  and
Tegner  activity  scores  an

postoperatively.  Only  the  WOMAC  function  scores  were  better in group  I  when  compared  to  group  II,
26.13  ±  25.84  versus  20.01  ±  17.98.  All patients  returned  to  work  at an  average  of  0.82  ± 0.38  months.
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Conclusion:  Knee  preservation  with  high  tibial  osteotomy  is  equally  effective  in  managing  unicompart-
mental degenerative  changes  in  varus  malaligned  knees  with  either  no previous  history of  meniscal
surgeries or  where  a  meniscal  sacrifice  was  inevitable,  either  with  subtotal  or  total  meniscectomy.
Level  of evidence:  III, retrospective  case-control  study.
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1. Introduction

Meniscal tears are the most common knee injury, and partial
meniscectomies are the most common orthopaedic surgical proce-
dures [1,2]. Following meniscectomy, contact stresses across the
knee joint remarkably increase [3,4]. A linear relationship was
reported between the volume of the removed meniscus and the
increase in contact stresses [3]. Hence, the meniscus-deficient knee
compartment can progress to early degenerative changes, and joint
space narrowing with evolving osteoarthritis [5–9].

The clinical manifestations of knee osteoarthritis (OA) are more
severe when associated with varus malalignment [10]. The effec-
tiveness of high tibial osteotomy (HTO) in unloading the medial
compartment and enhancing cartilage regeneration, clinically and
radiologically, is extensively reported in the literature [11–23].
However, there is a paucity of literature regarding the outcomes
of high tibial osteotomy following meniscectomy surgeries [24].

The purpose of the current study was to compare the clinical and
radiological outcomes of high tibial osteotomy following subtotal
or total medial meniscectomy versus the outcomes in knees with a
virgin medial meniscus.

2. Methods

From a multi-centre database, a total of 82 patients were
involved in the study. Patients were categorized into two groups;
group I (n = 41) included the patients who underwent HTO and had
no previous history of surgery in the ipsilateral knee. And group
II (n = 41) were matched in age (± 3 yrs), gender, and preoperative
global WOMAC  scores (± 5 pts), who underwent HTO and had a
previous history of either total or subtotal meniscectomy.

2.1. Clinical evaluation

All patients were evaluated with regard to the history of the
onset of symptoms. Preoperative and postoperative assessment of
flexion range in degrees, presence of flexion contracture in degrees,
and presence or absence of knee effusion were noted. Preoperative
clinical evaluation is demonstrated in Table 1. Additionally, the pre-
operative and postoperative patient-reported outcome measures
(PROMs) were reported. This included the visual analogue scale
(VAS) scores, Tegner activity scores, and Western Ontario and Mac-
master University scores (WOMAC) for stiffness, function as well as
global WOMAC  scores. The preoperative and postoperative PROMs
are demonstrated in Tables 2 and 3.

2.2. Radiological evaluation

All patients had a preoperative radiographic evaluation for
the degree of osteoarthritic changes based on the Ahlbäck grade,
and Kellgren–Lawrence grade. Preoperative and postoperative
radiological geometrical parameters were assessed including hip-

knee-ankle angle (HKA), femoral mechanical angle (FMA), medial
proximal tibial angle (MPTA), joint line convergence angle (JLCA),
proximal posterior tibial angle (PPTA), as well as limb length dis-
crepancy (LLD). The radiological characteristics and geometrical
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arameters are demonstrated in Table 4. Additionally, Delta values
or the main geometrical parameters were calculated; � HKA, �
LCA, � PPTA, � MPTA (Postop − Preop), � MPTA (Postop − Target).
elta values are demonstrated in Table 5.

.3. Operative details

Seventy patients (85.36%) underwent opening wedge high tibial
steotomy (OWHTO); 33 patients (40.24%) were in group I and 37
45.12%) patients were in group II. And 12 patients (14.63%) under-
ent closed wedge high tibial osteotomy (CWHTO); 8 patients

9.75%) in group I, and 4 patients (4.87%) in group II. A con-
entional free-hand osteotomy technique was followed in 41.46%
f the cases (n = 34). Patient-specific instrumentation was  used
n 25.60% (n = 21), and navigation was used in the remainder of
2.92% of the patients (n = 27). The osteotomy gap in OWHTO
as filled with autograft in 15.85% of the cases (n = 13), allo-

raft in 36.56% (n = 30), and synthetic materials in 46.34% of the
ases (n = 38). Postoperatively, 14.63% (n = 12) of the patients were
llowed full weight-bearing, 24.39% (n = 20) were allowed partial
eight-bearing at 3 weeks, and 59.75% (n = 49) were allowed par-

ial weight-bearing at 6 weeks. Operative details and postoperative
rotocol are demonstrated in Table 6. Postoperative complications
nd their management are reported in Table 2.

.4. Statistical analysis

Data that are descriptive statistics are presented as mean ± SD.
tatistical analysis was performed with SPSSTM 12.0 (IBM Cor-
oration, Somers, NY, USA). Student’s paired t-tests and Fisher
ests were planned for intragroup comparison. Two-sample t-
ests and Fisher tests were planned for intergroup comparisons.
on-parametric tests were used for parameters with non-gaussian
istribution.

Statistical significance was  assumed at p-values of < 0.05.
A post-hoc sample size analysis exhibited that our series allowed

he comparison of lower-limb morphological parameters, clinical
cores and demographic parameters with a statistical power > 80%.

. Results

The study population comprised 82 patients, of which 90.24%
ere males with a mean age of 51.18 ± 8.64 (27–68). Patient char-

cteristics are demonstrated in Table 7.
Patients with previous meniscal surgery had a longer history

f symptoms when compared to the patients with no previous
istory of surgery, 43 ± 41 months versus 38 ± 36 months, respec-
ively (p = 0.01). However, there was no significant difference in
he clinical evaluation of both groups. Details are demonstrated in
able 1.

A greater proportion of the patients demonstrated moderate

reoperative osteoarthritic changes (KL grade 2 or 3): 78% in group I
nd 70% in group II (p = 0.02). Preoperative and postoperative radio-
raphic parameters and delta values were almost similar which are
emonstrated in Tables 3 and 4.
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Table  1
Clinical evaluation, all values were applicable are presented as mean ± standard deviation [95% confidence interval].

Variable assessed Total Group I Group II

The onset of symptoms (months) 38.07 ± 36.11 43.34 ± 41.03 12.80 ± 10.01
Preoperative effusion (number of patients) 33 16 17
Preoperative flexion contracture (degrees) 0.54 ± 1.53

[0.21, 0.88]
0.63 ± 1.69
[0.09, 1.17]

0.46 ± 1.36
[0.03, 0.89]

Preoperative flexion (degrees) 136.15 ± 10.57
[133.83, 138.48]

135.73 ± 10.22
[132.50, 138.05]

136.58 ± 11.03
[133.10,
140.06]

Postoperative effusion (number of patients) 9 4 5
Postoperative flexion contracture (degrees) 0.51 ± 1.90

[0.08, 0.94]
0.65 ± 2.07
[−0.02, −0.18]

0.37 ± 1.74
[−0.18, 0.93]

Postoperative flexion (degrees) 136.53 ± 9.51
[134.39, 138.68]

136.71 ± 9.88
[133.46, 139.95]

136.37 ± 9.26
[133.41,
139.33]

Table 2
Postoperative complications and management.

Complication Group I Group II Management

Superficial infection 1 0 Oral antibiotics
Deep  infection 0 1 Open washout + antibiotics course
Sciatic  nerve neuropraxia 1 0 Observation (completely resolved at 3 months)
Compression syndrome 0 1 Revision
Postoperative hematoma 0 1 Observation (resolved)

Table 3
Preoperative PROMs mean ± standard deviation [95% confidence interval].

PROMs Score Preoperative Total Group I Group II

Pain VAS 77.67 ± 25.22
[71.79, 83.56]

76.31 ± 24.45
[68.39, 84.24]

79.23 ± 26.35
[70.04, 88.43]

Tegner score level Number of patients

0 2 1 1
1  5 4 1
2  5 2 3
3  17 8 9
4  15 7 8
5  27 15 12
6  8 2 6
7  0 0 0
8  3 2 1

WOMAC

Stiffness 48.43 ± 22.78
[43.03, 53.79]

46.95 ± 26.58
[38.09, 43.75]

50.0 ± 18.19
[43.75, 56.24]

Function 56.02 ± 21.17 52.79 ± 24.02 59.25 ± 17.58
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PROMs: patient-reported outcome measures; VAS: visual analogue scale; WOMAC:

Preoperative pain VAS scores were slightly higher in group II
vs. group I, 79.23 ± 26.35 vs. 76.31 ± 24.45, respectively. However,
postoperatively, the pain scores significantly improved in group I
vs. group II, 22.84 ± 3.65 vs. 41.69 ± 17.33, respectively.

Preoperative Tegner activity scores between 3 to 5 were
reported in 30 patients in group I and 29 patients in group II. Post-
operatively, Tegner activity scores between 3 to 5 were reported
again in 30 patients in group I and 26 patients in group II.

Preoperative WOMAC scores were better for both stiffness and
function in group II patients when compared to group I patients.
Group II reported 50.0 ± 18.19 for stiffness and 59.25 ± 17.58 for
function. Whereas, patients in group I reported 46.95 ± 26.58 for
stiffness and 52.79 ± 24.02 for function. However, postoperatively,
WOMAC  scores between both groups were similar for stiffness, and

global scores, group I reported 29.48 ± 31.86, and 27.75 ± 30.55,
respectively. Whereas, group II reported, 29.41 ± 38.66, and
28.11 ± 35.19. However, the WOMAC  function scores were bet-
ter in group I when compared to group II, 26.13 ± 25.84 versus
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[45.11, 60.48] [53.62, 64.87]

ern Ontario and Macmaster University index.

0.01 ± 17.98. All patients returned to work at an average of
.82 ± 0.38 months. The preoperative and postoperative PROMs are
emonstrated in Tables 3 and 8.

. Discussion

The most important finding in the presented study is the
onfirmation of our hypothesis that HTO will result in equiva-
ent effective clinical outcomes regardless of a previous history
f subtotal or total meniscectomy. In the presented study, all
atients in both groups underwent similar surgical procedures
ith almost equivalent variables and achieved corrections. And all
atients reported postoperative equivalent clinical improvement
s reflected by the patient-reported outcome measures (PROMs).

lightly better VAS pain scores were reported in group II ver-
us group I, 79.23 ± 26.35 versus 76.31 ± 24.45, respectively. And

OMAC  function scores were better in group I versus group II,
6.13 ± 25.84 versus 20.01 ± 17.98, respectively.
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Table  4
Radiological characteristics and geometrical parameters. All results were applicable are presented as mean ± standard deviation [95% confidence interval].

Radiological parameter Total patients Group I Group II

Preoperative radiological OA Number of patients

Ahlbäck grade
1 15 8 7
2  50 27 23
3  17 6 11

Kellgren–Lawrence grade
1 7 4 3
2  21 11 10
3  40 21 19
4  14 5 9

Preoperative radiological
geometrical parameters

HKA 173.99 ± 3.01
[173.32, 174.65]

173.73 ± 2.96
[172.79, 174.69]

174.24 ± 3.08
[173.27, 175.22]

FMA  91.13 ± 1.94
[90.70, 91.57]

91.21 ± 1.60
[90.69, 91.73]

91.06 ± 2.24
[90.34, 91.78]

MPTA 84.80 ± 2.75
[84.18, 85.42]

84.43 ± 2.70
[83.55, 85.31]

85.16 ± 2.79
[84.26, 86.05]

JLCA  8.69 ± 32.29
[1.55, 15.83]

10.71 ± 37.05
[−0.98, 22.40]

6.63 ± 26.87
[−1.96, 15.22]

PETA  4.75 ± 2.89
[4.10, 5.40]

4.58 ± 2.32
[3.83, 5.33]

4.92 ± 3.39
[3.82, 6.02]

PPTA  4.64 ± 3.16
[3.76, 5.51]

4.66 ± 2.91
[3.57, 5.75]

4.60 ± 3.53
[3.07, 6.13]

LLD  −0.06 ± 0.98
[−0.28, 0.14]

−0.13 ± 1.30
[0.54, 0.27]

0.007 ± 0.48
[−0.16, 0.14]

Postoperative radiological
geometrical parameters

HKA 181.40 ± 3.20
[180.69, 182.11]

180.86 ± 3.45
[179.75, 181.96]

181.95 ± 2.87
[181.03, 182.86]

FMA  90.94 ± 2.40
[90.40, 91,47]

91.57 ± 1.92
[90.96, 92.18]

90.31 ± 2.68
[89.45, 91.16]

MPTA 90.45 ± 10.51
[88.10, 92.79]

90.82 ± 2.73
[89.95, 91.69]

90.07 ± 14.70
[85.37, 94.77]

JLCA  3.37 ± 9.89
[1.16, 5.57]

2.39 ± 2.83
[1.48, 3.30]

4.35 ± 13.72
[−0.04, 8.74]

PETA
PPTA  4.88 ± 3.28

[3.97, 5.79]
5.10 ± 2.88
[4.0, 6.19]

4.60 ± 3.77
[2.97, 6.24]

LLD  0.15 ± 0.85
[−0.14,0.45]

0.23 ± 1.09
[0.25, 0.02]

0.02 ± 0.08
[−0.02, 0.07]

HKA: hip-knee-ankle angle; FMA: femoral mechanical angle; JLCA: joint line convergence angle; PETA: proximal epiphyseal tibial angle; PPTA: proximal posterior tibial
angle;  CI: confidence interval.

Table 5
Delta � values of the radiological geometrical parameters.

� radiological parameter Total patients Group I Group II

� HKA (Postop − Preop) 7.42 ± 3.67
[6.59, 8.24]

7.19 ± 4.14
[5.86, 8.52]

7.65 ± 3.16
[6.62, 8.67]

�  JLCA (Postop − Preop) 2.38 ± 2.40
[1.69, 3.07]

2.81 ± 2.88
[1.67, 3.95]

1.85 ± 1.53
[1.17, 2.52]

�  PPTA (Postop − Preop) 1.13 ± 1.29
[0.77, 1.49]

1.06 ± 1.09
[0.65, 1.48]

1.21 ± 1.53
[0.55, 1.88]

�  MPTA (Postop − Preop) 7.29 ± 19.89
[2.84, 11.75]

6.86 ± 19.99
[0.46, 13.25]

7.74 ± 20.03
[1.24, 14.23]

�  MPTA (Postop − Target) 3.63 ± 2.71 3.51 ± 3.07 3.75 ± 2.34

imal t

c
c
[

[3.01, 4.35]

HKA: hip-knee-ankle angle; JLCA: joint line convergence angle; MPTA: medial prox

The notable role of the meniscus in preserving the joint chon-
dral surfaces is well-reported in the literature [25]. Amongst
the primary functions of the menisci are load distribution and
stability. The medial meniscus transmits 50% of the medial

knee compartment load in extension, which increases to 85%
in flexion. After medial meniscectomy, contact stresses increase
to 100% [2,26–31]. Additionally, several studies have reported
post-meniscectomy remarkable deterioration of the soft tissues,

m
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[2.50, 2.98] [2.98, 4.52]

ibial angle; PPTA: proximal posterior tibial angle; CI: confidence interval.

hondral surfaces, and subchondral bones, both radiographi-
ally and with magnetic resonance imaging (MRI) evaluation
8,32–34].

There is scarce evidence in the literature on the non-operative

anagement of symptomatic post-meniscectomy knees [35]. Few

tudies demonstrated the lack of significant clinical benefits fol-
owing either personalized physiotherapy programs or viscoelastic
upplementation [36,37].
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Table  6
Operative details and postoperative protocol, all values where applicable are presented as mean ± standard deviation [95% confidence interval].

Total Group I Group II

Osteotomy type
OWHTO 70 33 37
CWHTO 12 8 4

Planning technique
Conventional 34 16 18
PSI  21 14 7
Navigation 27 11 16

Targeted level of correction
HKA 182.26 ± 1.91

[181.84, 182.68]
182.69 ± 1.27
[182.29, 183.09]

181.84 ± 2.31
[181.10, 183.57]

MPTA  90.84 ± 13.32
[87.84, 93.85]

91.21 ± 13.45
[86.85, 95.57]

90.47 ± 13.35
[86.14, 94.80]

�  MPTA 8.26 ± 3.13
[7.56, 8.96]

8.98 ± 3.27
[7.93, 10.03]

7.52 ± 2.83
[6.60, 8.44]

Gap  filling in OWHTO Number of patients
Autograft 13 8 5
Allograft 30 13 17
Cement 38 20 18

Postoperative weight-bearing
status

Number of patients

FWB  12 6 6
PWB  (at 3 weeks postop) 20 10 10
PWB  (at 6 weeks postop) 49 25 24

OWHTO: open wedge high tibial osteotomy; CWHTO: closed wedge high tibial osteotomy; PSI: patient-specific instrumentation; HKA: hip-knee-ankle angle; MPTA: medial
proximal tibial angle.

Table 7
Patient characteristics, all values where applicable are presented as mean ± standard deviation (range).

Variable Total Group I Group II

Gender
Male 74 37 37
Female 8 4 4

Age  51.18 ± 8.64 (27–68) 51.39 ± 7.53 50.98 ± 9.71
BMI  27.30 ± 3.58 (18.92–43.69) 28.15 ± 3.93 26.45 ± 2.99
Side

Right  38 17 21
Left  44 24 20

Professional activity level Number of patients

Sedentary 18 10 8
Light  27 17 10
Moderate 28 10 18

p
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Arduous 9 

HTO: high tibial osteotomy; BMI: body mass index; OA: osteoarthritis.

On the contrary, there are multiple studies on a vari-
ety of surgical options for the management of symptomatic
post-meniscectomy knees [30,38–41]. Meniscal scaffolds have
demonstrated satisfactory clinical outcomes whether isolated or
combined with other surgical procedures [42–44]. However, in a
metanalysis of clinical outcomes following polyurethane menis-
cal scaffolds, Shin et al. [45] reported deterioration of the articular
cartilage at the last follow-up despite clinical improvements.

Meniscal allograft transplantation (MAT) has been demon-
strated to have a high clinical failure rate at midterm follow-up,
with Lysholm scores < 65 points. Especially, in females and when
a combined procedure is required such as cartilage surgery or
ACL reconstruction. [46]. Moreover, a meta-analysis has shown the
medial MAT  to have lower survival compared to the lateral MAT  at
the midterm follow-up (5–10 years) 85.8% vs. 89.2% respectively,
and at the long-term follow-up > 10 years, 52.6% vs. 56.6%, respec-
tively [47]. Furthermore, a relatively high reoperation rate, up to
30–46% was reported in another study [48].
The real challenge presents in cases of post-meniscectomy with
associated varus malalignment, as it has been shown that the
combination expedites cartilage degeneration and development
of osteoarthritic changes [5,49]. On the long-term (10–22 years),

t
a
c
r

5

4 5

ost-meniscectomy degenerative changes were demonstrated to
e significantly higher in maligned limbs [5]. Even on a shorter
erm, following meniscectomy with varus malalignment, Covall
nd Wasilewski [49] reported that at 5.4 years, 50% of the patients
eveloped grade 1 Fairbank changes [50], and 43% developed
hanges greater than grade 2.

In a biomechanical study, Van Thiel et al. [30], demonstrated
hat peak pressures significantly increased in the meniscectomized
tate in every degree of varus/valgus (p < 0.05). Whereas, HTO
mproves the peak pressures in the medial compartment at
ll degrees of varus/valgus alignment, with a significant drop
p < 0.001) between neutral and 3 degrees of valgus. Nha et al. [51]
n a second-look arthroscopic study following open wedge HTO,
emonstrated a high healing rate of the unrepaired posterior root
ear of the medial meniscus, despite no improvement in the clinical
utcomes.

The ideal target in managing post-meniscectomy patients is to
revent osteoarthritis progression. In addition to providing symp-

omatic relief in daily activities, and improving function [35]. In

 systematic review, Harris et al. [52] evaluated the survival and
linical outcomes of isolated HTO versus combined biological knee
econstructions. They concluded that isolated HTO can potentially
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Table  8
Postoperative PROMs mean ± standard deviation [95% confidence interval], and satisfaction level.

PROMs score postoperative Total Group I Group II

Pain VAS 39.48 ± 20.43
[34.71, 44.25]

22.84 ± 3.65
[30.15, 44.96]

41.69 ± 17.33
[35.64, 47.74]

�  Pain VAS 38.19 ± 27.88
[31.68, 44.70]

38.76 ± 30.67
[28.81, 48.70]

37.54 ± 24.74
[28.90, 46.17]

Tegner score level Number of Patients

0 4 2 2
1  3 1 2
2  2 2 0
3  16 11 5
4  20 9 11
5  20 10 10
6  6 2 4
7  0 0 0
8  2 2 0
WOMAC

Stiffness 71.91 ± 24.80
[66.12, 77.70]

72.75 ± 25.94
[64.34, 81.16]

70.95 ± 23.78
[62.65, 79.25]

Function 78.81 ± 20.28
[74.08, 83.55]

78.98 ± 20.84
[72.23, 84.74]

78.62 ± 19.92
[71.66, 85.57]

Global 73.72 ± 24.08
[68.10, 79.34]

73.65 ± 25.32
[65.45, 81.86]

73.79 ± 22.96
[65.78, 81.80]

�  WOMAC
Stiffness 29.45 ± 34.94

[21.29, 37.60]
29.48 ± 31.86
[19.15, 39.81]

29.41 ± 38.66
[15.92, 42.90]

Function 23.28 ± 22.58
[18.01, 28.55]

26.13 ± 25.84
[17.76, 34.51]

20.01 ± 17.98
[13.74, 26.29]

Global 27.92 ± 32.56
[20.32, 35.52]

27.75 ± 30.55
[17.85, 37.66]

28.11 ± 35.19
[15.83, 40.39]

Satisfaction level Number of patients

Dissatisfied 2 2 0
Mildly satisfied 13 6 7
Moderately satisfied 35 15 20
Enthusiastic 29 16 13

 West

F

A

r

A

R

Missing data 3 

PROMs: patient-reported outcome measures; VAS: visual analogue scale; WOMAC:

slow cartilage progression in the malaligned post-meniscectomy
knee. In the presented study, it has been demonstrated that these
goals could be achieved through an isolated high tibial osteotomy
with clinical and radiological results equivalent to those performed
in knees with intact menisci.

5. Conclusion

Knee preservation with high tibial osteotomy is equally effec-
tive in managing unicompartmental degenerative changes in varus
malaligned knees with either no previous history of meniscal surg-
eries or where a meniscal sacrifice was inevitable, either with
subtotal or total meniscectomy.

Ethical approval

N/A.

Informed consent

N/A.

Disclosure of interest
Matthieu Ollivier, Jean-Marie Fayard: consultant Newclip.
Ahmed Mabrouk Cécile batailler, Nicolas Bougennec, Nicolas

Tardy, Goulven Rochcongar declare that they have no competing
interest.

6

2 1

ern Ontario and Macmaster University index.

unding

N/A.

uthors’ contributions

AM,  MO drafted the manuscript and completed the necessary
evisions.

JMF, GR edited the paper extensively.
JMF, GR, CB, NT, NB created initial dataset.
All the authors have reviewed and edited the manuscript.

cknowledgements

N/A.

eferences

[1] Jacquet C, Pujol N, Pauly V, Beaufils P, Ollivier M.  Analysis of the trends in
arthroscopic meniscectomy and meniscus repair procedures in France from
2005 to 2017. Orthop Traumatol Surg Res 2019;105:677–82.

[2] McDermott ID, Amis AA. The consequences of meniscectomy. J Bone Joint Surg
Br  2006;88:1549–56.

[3] Baratz ME,  Fu FH, Mengato R. Meniscal tears: the effect of meniscectomy and
of  repair on intraarticular contact areas and stress in the human knee. A pre-

liminary report. Am J Sports Med  1986;14:270–5.

[4] Krause WR,  Pope MH,  Johnson RJ, Wilder DG. Mechanical changes in the knee
after meniscectomy. J Bone Joint Surg Am 1976;58:599–604.

[5] Allen PR, Denham RA, Swan AV. Late degenerative changes after meniscectomy.
Factors affecting the knee after operation. J Bone Joint Surg Br 1984;66:666–71.

http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0265
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0270
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0275
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0280
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0285


[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

A. Mabrouk, M.  Ollivier, J.-M. Fayard et al. 

[6] Jørgensen U, Sonne-Holm S, Lauridsen F, Rosenklint A. Long-term follow-up of
meniscectomy in athletes. A prospective longitudinal study. J Bone Joint Surg
Br  1987;69:80–3.

[7] LaPrade RF, Wills NJ, Spiridonov SI, Perkinson S. A prospective outcomes study
of  meniscal allograft transplantation. Am J Sports Med  2010;38:1804–12.

[8] Salata MJ,  Gibbs AE, Sekiya JK. A systematic review of clinical outcomes in
patients undergoing meniscectomy. Am J Sports Med  2010;38:1907–16.

[9] Lutz C, Dalmay F, Ehkirch FP, Cucurulo T, Laporte C, Le Henaff G, et al. Menis-
cectomy versus meniscal repair: 10 years radiological and clinical results in
vertical lesions in stable knee. Orthop Traumatol Surg Res 2015;101:S327–31.

10] Chang CB, Koh IJ, Seo ES, Kang YG, Seong SC, Kim TK. The radiographic predictors
of  symptom severity in advanced knee osteoarthritis with varus deformity.
Knee 2011;18:456–60.

11] Akamatsu T, Kumagai K, Yamada S, Nejima S, Sotozawa M, Ogino T, et al.
No  differences in clinical outcomes and cartilage repair between opening
wedge and closed wedge high tibial osteotomies at short-term follow-up:
a  retrospective case series analysis. J Orthop Surg (Hong Kong) 2021;29
[23094990211020370].

12] Kim DH, Kim SC, Yoon JS, Lee YS. Are there harmful effects of preoperative mild
lateral or patellofemoral degeneration on the outcomes of open wedge high
tibial osteotomy for medial compartmental osteoarthritis? Orthop J Sports Med
2020;8 [2325967120927481].

13] Kim K-I, Kim J-H, Lee S-H, Song S-J, Jo M-G. Mid- to long-term outcomes after
medial open-wedge high tibial osteotomy in patients with radiological kissing
lesion. Orthop J Sports Med  2022;10 [23259671221101876].

14] Koshino T, Wada S, Ara Y, Saito T. Regeneration of degenerated articular carti-
lage after high tibial valgus osteotomy for medial compartmental osteoarthritis
of  the knee. Knee 2003;10:229–36.

15] Li X, Tan Y, Tian X, Wang J, Xue Z, Ma S, et al. Medial compartment cartilage
repair and lower extremity biomechanical changes after single-plane high tib-
ial osteotomy of distal tibial tuberosity. Comput Methods Programs Biomed
2022;221:106923.

16] Moon H-S, Choi C-H, Jung M,  Park S-H, Lee D-Y, Shin J-C, et al. The effect of
cartilage lesion in the lateral compartment of the knee on the surgical outcome
of  medial open-wedge high tibial osteotomy. J Knee Surg 2021;34:538–45.

17] Moon H-S, Choi C-H, Yoo J-H, Jung M,  Lee T-H, Byun J-W, et al. An
increase in medial joint space width after medial open-wedge high tibial
osteotomy is associated with an increase in the postoperative weight-bearing
line ratio rather than with cartilage regeneration: comparative analysis of
patients who underwent second-look arthroscopic assessment. Arthroscopy
2021;37:657–68 [e4].

18] Yang H-Y, Kwak W-K, Kang SJ, Song E-K, Seon J-K. Second-look arthroscopic
cartilage status is related to intermediate-term outcomes after medial opening-
wedge high tibial osteotomy. Bone Joint J 2021;103-B:1686–94.

19] Müller S, Frosch K-H, Frings J, Berninger M,  Krause M.  Biplanar high
tibial osteotomy for the combined correction of varus and posterior tib-
ial slope malalignment. Orthop Traumatol Surg Res 2023;109:103339,
http://dx.doi.org/10.1016/j.otsr.2022.103339.

20] Bastard C, Mirouse G, Potage D, Silbert H, Roubineau F, Hernigou P, et al. Return
to  sports and quality of life after high tibial osteotomy in patients under 60
years of age. Orthop Traumatol Surg Res 2017;103:1189–91.

21] Bouguennec N, Mergenthaler G, Gicquel T, Briand C, Nadau E, Pailhé R, et al.
Medium-term survival and clinical and radiological results in high tibial
osteotomy: factors for failure and comparison with unicompartmental arthro-
plasty. Orthop Traumatol Surg Res 2020;106:S223–30.

22] Miettinen SSA, Miettinen HJA, Jalkanen J, Joukainen A, Kröger H. Survival and
failure analysis of 167 medial opening wedge high tibial osteotomy with a
locking titanium plate. Orthop Traumatol Surg Res 2022;108:103228.

23] Kim H-J, Shin J-Y, Lee H-J, Park K-H, Jung C-H, Kyung H-S. The patellofemoral
joint does not deteriorate clinically after open-wedge high tibial osteotomy.
Orthop Traumatol Surg Res 2021;107:102907.

24] Khoshbin A, Sheth U, Ogilvie-Harris D, Mahomed N, Jenkinson R, Gandhi R,
et  al. The effect of patient, provider and surgical factors on survivorship of high
tibial osteotomy to total knee arthroplasty: a population-based study. Knee
Surg  Sports Traumatol Arthrosc 2017;25:887–94.

25] Veth RP. Clinical significance of knee joint changes after meniscectomy. Clin
Orthop Relat Res 1985:56–60.
26] Amis AA. Biomechanics of high tibial osteotomy. Knee Surg Sports Traumatol
Arthrosc 2013;21:197–205.

27] Bai B, Shun H, Yin ZX, Liao Z-W, Chen N. Changes of contact pressure
and  area in patellofemoral joint after different meniscectomies. Int Orthop
2012;36:987–91.

[

7

Orthopaedics & Traumatology: Surgery & Research 109 (2023) 103650

28] Greis PE, Bardana DD, Holmstrom MC,  Burks RT. Meniscal injury: I. Basic science
and evaluation. J Am Acad Orthop Surg 2002;10:168–76.

29] Laible C, Stein DA, Kiridly DN. Meniscal repair. J Am Acad Orthop Surg
2013;21:204–13.

30] Van Thiel GS, Frank RM,  Gupta A, Ghodadra N, Shewman EF, Wang VM, et al.
Biomechanical evaluation of a high tibial osteotomy with a meniscal transplant.
J  Knee Surg 2011;24:45–53.

31] Verma NN, Kolb E, Cole BJ, Berkson MBAE, Garretson R, Farr J, et al. The effects
of  medial meniscal transplantation techniques on intra-articular contact pres-
sures. J Knee Surg 2008;21:20–6.

32] Bolano LE, Grana WA.  Isolated arthroscopic partial meniscectomy. Functional
radiographic evaluation at five years. Am J Sports Med  1993;21:432–7.

33] Burks RT, Metcalf MH,  Metcalf RW.  Fifteen-year follow-up of arthroscopic par-
tial  meniscectomy. Arthroscopy 1997;13:673–9.

34] Williams RJ, Warner KK, Petrigliano FA, Potter HG, Hatch J, Cordasco FA. MRI
evaluation of isolated arthroscopic partial meniscectomy patients at a mini-
mum  five-year follow-up. HSS J 2007;3:35–43.

35] Rao AJ, Erickson BJ, Cvetanovich GL, Yanke AB, Bach BR, Cole BJ. The meniscus-
deficient knee: biomechanics, evaluation, and treatment options. Orthop J
Sports Med  2015;3 [2325967115611386].

36] Filardo G, Di Matteo B, Tentoni F, Cavicchioli A, Di Martino A, Lo Presti M,  et al. No
effects of early viscosupplementation after arthroscopic partial meniscectomy:
a  randomized controlled trial. Am J Sports Med  2016;44:3119–25.

37] Smith NA, Parsons N, Wright D, Hutchinson C, Metcalfe A, Thompson P, et al.
A  pilot randomized trial of meniscal allograft transplantation versus person-
alized physiotherapy for patients with a symptomatic meniscal deficient knee
compartment. Bone Joint J 2018;100-B:56–63.

38] Filardo G, Andriolo L, Kon E, de Caro F, Marcacci M.  Meniscal scaffolds: results
and indications. A systematic literature review. Int Orthop 2015;39:35–46.

39] Harris JD, Cavo M,  Brophy R, Siston R, Flanigan D. Biological knee reconstruc-
tion: a systematic review of combined meniscal allograft transplantation and
cartilage repair or restoration. Arthroscopy 2011;27:409–18.

40] Smith NA, MacKay N, Costa M,  Spalding T. Meniscal allograft transplantation in
a  symptomatic meniscal deficient knee: a systematic review. Knee Surg Sports
Traumatol Arthrosc 2015;23:270–9.

41] Baldairon F, Toanen C, Pujol N. Functional and anatomical outcomes of
single-stage arthroscopic bimeniscal replacement. Orthop Traumatol Surg Res
2019;105:1383–7.

42] Filardo G, Kon E, Perdisa F, Sessa A, Di Martino A, Busacca M, et al. Polyurethane-
based cell-free scaffold for the treatment of painful partial meniscus loss. Knee
Surg Sports Traumatol Arthrosc 2017;25:459–67.

43] Baynat C, Andro C, Vincent JP, Schiele P, Buisson P, Dubrana F, et al. Actifit
synthetic meniscal substitute: experience with 18 patients in Brest, France.
Orthop Traumatol Surg Res 2014;100:S385–9.

44] Leroy A, Beaufils P, Faivre B, Steltzlen C, Boisrenoult P, Pujol N. Actifit®

polyurethane meniscal scaffold: MRI and functional outcomes after a minimum
follow-up of 5 years. Orthop Traumatol Surg Res 2017;103:609–14.

45] Shin Y-S, Lee H-N, Sim H-B, Kim H-J, Lee D-H. Polyurethane meniscal scaf-
folds lead to better clinical outcomes but worse articular cartilage status and
greater absolute meniscal extrusion. Knee Surg Sports Traumatol Arthrosc
2018;26:2227–38.

46] Grassi A, Di Paolo S, Coco V, Romandini I, Filardo G,  Lucidi GA, et al. Survivor-
ship and reoperation of 324 consecutive isolated or combined arthroscopic
meniscal allograft transplants using soft tissue fixation. Am J Sports Med
2023;51:119–28.

47] Bin S-I, Nha K-W, Cheong J-Y, Shin Y-S. Midterm and long-term results of medial
versus lateral meniscal allograft transplantation: a meta-analysis. Am J Sports
Med  2018;46:1243–50.

48] Verdonk PCM, Demurie A, Almqvist KF, Veys EM,  Verbruggen G, Verdonk R.
Transplantation of viable meniscal allograft. Survivorship analysis and clinical
outcome of one hundred cases. J Bone Joint Surg Am 2005;87:715–24.

49] Covall DJ, Wasilewski SA. Roentgenographic changes after arthroscopic menis-
cectomy: five-year follow-up in patients more than 45 years old. Arthroscopy
1992;8:242–6.

50] Fairbank TJ. Knee joint changes after meniscectomy. J Bone Joint Surg Br
1948;30B:664–70.

51] Nha K-W, Lee YS, Hwang D-H, Kwon JH, Chae DJ, Park YJ, et al. Second-look

arthroscopic findings after open-wedge high tibia osteotomy focusing on the
posterior root tears of the medial meniscus. Arthroscopy 2013;29:226–31.

52] Harris JD, McNeilan R, Siston RA, Flanigan DC. Survival and clinical outcome
of  isolated high tibial osteotomy and combined biological knee reconstruction.
Knee 2013;20:154–61.

http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0290
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0295
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0300
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0305
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0310
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0315
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0320
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0325
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0330
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0335
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0340
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0345
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0350
dx.doi.org/10.1016/j.otsr.2022.103339
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0360
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0365
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0370
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0375
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0380
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0385
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0390
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0395
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0400
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0405
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0410
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0415
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0420
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0425
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0430
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0435
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0440
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0445
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0450
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0455
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0460
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0465
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0470
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0475
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0480
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0485
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0490
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0495
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0500
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0505
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0510
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0515
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520
http://refhub.elsevier.com/S1877-0568(23)00141-X/sbref0520

	High tibial osteotomy is equally effective for varus malaligned knees with either virgin or wrecked medial meniscus: An ag...
	1 Introduction
	2 Methods
	2.1 Clinical evaluation
	2.2 Radiological evaluation
	2.3 Operative details
	2.4 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Ethical approval
	Informed consent
	Disclosure of interest
	Funding
	Authors contributions
	Acknowledgements
	References


