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INTRODUCTION:  Legs  are  sometimes  infected  and  swollen  by cat bite or scratch.  However,  there  is no
report  of synovitis  with  an  enlarged  talar  posterior  process  in  the posterior  ankle  caused  by  a  cat  bite
or scratch  which  was  treated  by removal  of  the  enlarged  process  and  synovectomy  with  release  of  the
flexor hallucis  longus  tendon  via  posterior  ankle  arthroscopy.
PRESENTATION  OF  CASE:  The  patient  was  a 58-year-old  woman  who  had  started  keeping  a  cat  7  months
earlier.  She  subsequently  sustained  cat  bite  and  scratch  wounds  to  her  lower  legs,  which  gradually  became
increasingly  swollen.  On  presentation,  there  was  left lower  leg  swelling,  particularly  on the  posterior
aspect  of  the  ankle.  Imaging  revealed  bone  marrow  edema  in  the  enlarged  posterior  talar  process  and
inflammation  of  the adjacent  soft tissue.  We  excised  the  enlarged  posterior  talar  process,  performed
synovectomy,  and released  the  flexor  hallucis  longus  tendon  using  a posterior  arthroscopic  technique  via
standard  posterolateral  and  posteromedial  portals.  Microbial  culture  was  negative.

DISCUSSION:  The  patient  returned  to daily  activities  approximately  3  weeks  after  arthroscopic  debride-
ment.  There  was  no  recurrence  at the  1-year  follow-up  visit. To our knowledge.
CONCLUSION:  We  report  a rare  case  of  posterior  ankle  synovitis  with  an  enlarged  posterior  talar  pro-
cess  caused  by  a cat bite  or  scratch  which  was  treated  successfully  by  posterior  ankle  arthroscopic
debridement.

© 2021  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
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1. Introduction

Cat bites represent 3%–15% of all animal bites [1–4] and cause
local infection in 30%–50% of cases [5]. Infected cat bites com-
monly present as cellulitis but severe infection with tenosynovitis,
abscess, arthritis, or osteomyelitis may  also occur. In one report,
48% of patients who were hospitalized for an infected cat bite devel-
oped complications [6]. Moreover, although polyarthritis is a rare
manifestation of cat scratch disease, there has been only one report
of bilateral ankle arthritis [7].

The posterior talar process is comprised of medial and lateral
tubercles that serve as the respective attachments for the poste-
rior talotibial and talofibular ligaments. A secondary ossification
center forms on the posterolateral aspect of the talus between the

ages of 7 and 13 years, usually fuses within 1 year, and articulates
with the talus via a synchondrosis [8–10]. In 7%–14% of adults, this
center remains as a separate accessory bone [11]. If abnormal struc-
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ures are present, such as an enlarged, prominent, elongated, or
ypertrophic posterior talar process (known as a trigonal or Stieda
rocess), the surrounding soft tissue becomes impinged between
he posterior distal surface of the tibia and the superior surface of
he calcaneus [12]. To our knowledge, there have been no reports of
ynovitis with an enlarged posterior talar process in the posterior
nkle caused by a cat bite or scratch wound.

Here we report a rare case of posterior ankle synovitis with
n enlarged posterior talar process caused by a cat bite or scratch
hich was treated by resection of the enlarged posterior talar pro-

ess, synovectomy, and release of the flexor hallucis longus (FHL)
endon via posterior ankle arthroscopy. This has been reported in
ine with the SCARE criteria [13].

. Presentation of case

Informed consent was obtained from the patient for this report
o be published.
The patient was a 58-year-old woman  who was  referred to our
epartment with an approximately 5-month history of slight pain
n loading and swelling of the left ankle without obvious trauma.
even months before presentation, her family had started keeping
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Fig. 1. Preoperative photograph showing swelling of the left lower leg on an anterior view (a) and a cat bite or scratch wound on a posterior view (b).
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Fig. 2. Lateral plain radiographic view of the left ankle obtained preope

a cat, which often bit and scratched her on the lower legs. Her left
lower leg swelling had started 5 months earlier. She was referred to
our hospital by a local doctor when her symptoms did not resolve.
She had no past medical history. She also had no family history of
relevant genetic information and psychosocial history. At her first
visit to our department, she complained of muscle fatigue in the left
lower leg. Physical examination revealed slight tenderness of the
medial and lateral posterior aspects of the ankle and severe swelling
of the left lower leg (Fig. 1a, b). There was slightly limited range of
motion of the left ankle. She felt posterior ankle pain during plantar
flexion on the left side. No neurovascular deficit was noted. There
was no axillary lymphadenitis. Synovial fluid culture from the left
posterior ankle was negative. Laboratory investigations revealed
mild inflammation (white blood cell count, 8700 cells/�L [reference
range, 4300–5600]) and a high C-reactive protein level (1.83 mg/dL

[reference range, 0.00–0.14]). Her JSSF (Japanese Society for Surgery
of the Foot) scale score was 79/100 (pain 30/40, function 39/50,
alignment 10/10).
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ly showing the enlarged posterior talar process in the posterior ankle.

A weight-bearing lateral plain radiographic view of the pos-
erior ankle revealed an enlarged posterior talar process (Fig. 2),
hich was  also seen on computed tomography scans (Fig. 3a–c).
ystic masses and bone marrow edema-like signal intensity in
he enlarged posterior talar process with an adjacent soft tissue
dema-like signal were seen in the posterior ankle on T1-weighted,
2-weighted, and fat-suppressed T2-weighted magnetic resonance
mages in the coronal (Fig. 4a, b), sagittal (Fig. 4c), and transverse
Fig. 4d) planes. The preoperative diagnosis was  infectious synovi-
is of the posterior ankle with an enlarged posterior talar process
aused by a cat bite or scratch. A plan was made to reduce the
atient’s swelling surgically using a minimally invasive arthro-
copic approach. The surgery was  performed by I.T. who graduated
rom the medical university in 2004 and was  a foot and ankle sur-
eon.
The procedure included irrigation, extensive debridement, and
ynovectomy with removal of the enlarged posterior talar process
ia standard anteromedial and anterolateral portals. The patient
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Fig. 3. Computed tomography scans showing an enlarged posterior talar process in

was positioned prone and a thigh tourniquet was placed. Two
portals were created 1 cm above the insertion of the Achilles ten-
don, one just medial and one just lateral to the tendon, in line
with the tip of the lateral malleolus using the standard two-portal
technique described by van Dijk et al. [14] The lateral portal was
used for visualization and the medial one was used as the work-
ing portal. A 4-mm,  30-degree arthroscope was introduced through
the portals and directed towards the second toe. Intraoperatively,
dense fibrous tissue and aggressive hypertrophic synovitis was
seen in the posterior ankle (Fig. 5a, b). There was  marked fric-
tion between the enlarged posterior talar process and the FHL
tendon (Fig. 5c). After endoscopic resection of the hypertrophic
posterior process of the talus in the posterior ankle, the severe
synovitis and inflamed FHL in the posterior ankle were removed
(Fig. 5d). A sample of synovial tissue was obtained for culture and
pathological examination. The entire FHL tendon sheath could be
visualized and was released down to the entrance of the fibro-
osseous tunnel using a shaver (Fig. 5e). We  confirmed that the
FHL moved smoothly with motion of the great toe. There were
no intraoperative complications. The resected enlarged posterior
process was 18 mm wide and 9 mm in length (Fig. 6). Histo-
logical examination indicated chronic synovitis with infiltration
of neutrophils and lymphocytes, angiogenesis, and accumulation
of hemosiderin, suggesting chronic inflammation with an infec-
tious etiology (Fig. 7a). Histological findings were consistent with

infectious synovitis but synovial tissue culture was  negative for
organisms such as Pasteurella multocida or Bartonella henselae.
Histological examination of the resected enlarged posterior talar
process also indicated chronic inflammation with infiltration of
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osterior ankle (a) on plain sagittal, (b) axial, and (c) three-dimensional views.

eutrophils and lymphocytes and accumulation of hemosiderin
Fig. 7b).

A  bulky dressing was placed postoperatively without immo-
ilization. A lateral plain radiograph confirmed that the enlarged
osterior talar process was resected successfully (Fig. 8). The
atient was  encouraged to actively move her ankle and toes. Weight
earing was  allowed after surgery as tolerated, and she was  allowed
o return to daily activities after 3 weeks. The postoperative course
as  unremarkable. Her left lower leg swelling had decreased by 2
onths after surgery (Fig. 9), at which time her white blood cell

ount and C-reactive protein level had decreased to 4800 cells/�L
nd 0.04 mg/dL, respectively.

At the 1-year follow-up visit, the patient was very satisfied with
er surgery and reported no limitation of daily activity. Her JSSF
cale score had improved from 79/100 to 97/100 (pain 40/40, func-
ion 47/50, alignment 10/10).

. Discussion

We encountered a rare case of posterior ankle synovitis with an
nlarged posterior talar process in a patient with a history of cat bite
nd scratch wounds to the lower legs who  was treated successfully
y posterior ankle arthroscopic debridement

P. multocida is a common causative pathogen in human infec-
ions from cat or dog bite. A small gram-negative coccobacillus,

asteurella has been isolated in up to 80%–90% of feline gingival tis-
ue samples (where P. multocida predominates) [15,16]. However,
t was  not cultured in this case. Westling et al. recommended local
reatment for an infected cat bite, including drainage and debride-
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Fig. 4. T1-weighted, T2-weighted, and FS T2-weighted magnetic resonance scans in the coronal plane (a, b), an FS T2-weighted scan in the sagittal plane (c), and T2-weighted
and  FS T2-weighted axial images (d) showing cysts and adjacent soft tissue edema-like signal intensity and bone marrow edema in the enlarged posterior talar process with
synovitis in the posterior ankle.
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Fig. 5. Arthroscopic views of the posterior aspect of the left ankle showing severe syno
b).  The enlarged posterior talar process is seen to be overhanging with friction between 

enlarged posterior talar process and inflamed synovium were removed (d). After aggressi

Fig. 6. Photograph of the resected enlarged posterior talar process (18 mm in width,
9  mm in length).
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vitis within the posterior ankle and tenosynovitis in the flexor hallucis longus (a,
the enlarged posterior talar process and the flexor hallucis longus tendon (c). The
ve debridement and release of FHL, the FHL moved smoothly (e).

ent of the wound and irrigation of the affected tendon sheath or
oint [6]. Therefore, in this case, we performed debridement in the
osterior ankle because we strongly suspected infectious synovitis
aused by a cat bite or scratch.

Posterior ankle endoscopy is a useful tool when treating various
athologies of the posterior ankle [14]. It is a minimally invasive
urgical procedure that allows good visualization of the involved
tructures and yields good results [17]. Endoscopic removal of the
osterior talar process and synovectomy has the advantages of
ewer wound complications, thorough assessment of the posterior
nkle, and access to the posterior recesses at this site [18]. There-
ore, we selected a posterior ankle arthroscopic approach rather
han open surgery to avoid the need for extensive soft tissue dis-
ection. In this case, the outcome was  excellent and the patient
eturned to work within 3 weeks.

A Stieda process can be seen in 14%–25% of normal ankle radio-

raphs [19]; therefore, its presence does not in itself imply posterior
nkle impingement syndrome. The posterior talar process could be
nlarged in a patient who has posterior ankle impingement syn-
rome without an os trigonum12 and may  be compressed during
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Fig. 7. Histopathologic photographs of a sample of synovial tissue (a) and the enlarged posterior talar process (b). (a) Hematoxylin-eosin staining showed chronic synovitis with
infiltration of neutrophils and lymphocytes, angiogenesis, and accumulation of hemosiderin, indicating a chronic inflammatory response to infection. (b) Hematoxylin-eosin
staining shows infiltration of neutrophils and lymphocytes, hemosiderin, and ingrowth of small new vessels, indicating a chronic inflammatory reaction.

F
s

s
f

u
s
u
l
s
w
a

4

Fig. 8. Postoperative plain radiograph acquired after surgery confirms successful
resection of the enlarged posterior talar process.

extreme plantar flexion. Thus, the presence of an enlarged poste-
rior talar process in itself is not sufficient to produce the syndrome.
In our patient, the synovitis adjacent to the enlarged posterior talar
process might have been worsened by the cat bite or scratch.

In a report by Frigg et al., 13.3% of patients (4/30 feet) devel-
oped a painful stress reaction in the posterior subtalar joint after
arthroscopic resection of an os trigonum or posterior talar process
[20] such that the uncovered calcaneal joint surface was signifi-
cantly longer in feet that sustained permanent damage than in feet
that did not (6.4 mm vs 1.06 mm).  They called this the Brisk con-
figuration (the radius of the talus ending within the subtalar joint).
Fortunately, in this case, there was no persistent inability to engage
in daily activities due to a painful stress reaction in the posterior
subtalar joint. However, as recommended by Frigg et al., patients
should be informed about the possible risk of a Brisk configura-
tion, although a posterior ankle arthroscopic approach is useful for
avoiding this pathology.

The differential diagnosis in this case included cat scratch dis-
ease, which was  first described in 1950 by Debre and Mollaret [21].
The majority of reported cases have been in persons under 20 years
of age, who are usually male [22,23]. However, our patient was  a 58-
year-old woman. The typical clinical manifestations of cat scratch

disease are skin changes at the inoculation site and benign lym-
phadenopathy. These features were not consistent with this case
because lymphadenopathy was absent. The causative agent of cat

w
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ig. 9. Photograph obtained 2 months after surgery confirms a marked decrease in
welling of the left lower leg.

cratch disease, B. henselae [24], was not isolated in this case. There-
ore, we ruled out a diagnosis of cat scratch disease.

This report has some limitations. One was the short follow-
p duration. Although there was no recurrence of left lower leg
welling due to posterior ankle synovitis at the most recent follow-
p visit 1 year after surgery, further follow-up is necessary. Another

imitation is that we  could not obtain a positive culture from the
ample of synovial tissue taken from the posterior ankle. However,
e believe that posterior arthroscopic debridement was  appropri-

te based on the diagnosis of infectious posterior ankle synovitis.

. Conclusion
We  have encountered a rare case of posterior ankle synovitis
ith an enlarged posterior talar process caused by a cat bite or

cratch. The patient was  treated by resection of the enlarged pos-
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terior talar process, synovectomy, and release of the FHL tendon via
posterior ankle arthroscopy.

Declaration of Competing Interest

The authors report no declarations of interest.

Funding

This research received no specific grant from any funding agency
in the public, commercial, or not-for-profit sectors.

Ethical approval

A clinical case report is exempt from ethical approval in our
institution.

Consent

A written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.

Author contribution

IT was responsible for this study, and managed this study. IT
performed surgery. Dr. KS supervised this study. All authors read
and approved the final manuscript.

Registration of research studies

Not applicable.

Guarantor

Ichiro Tonogai.
Koichi Sairyo.

Provenance and peer review

Not commissioned, externally peer-reviewed.
Acknowledgment

Not available.

Open Access
This article is published Open Access at sciencedirect.com. It is distrib
permits unrestricted non commercial use, distribution, and reproducti
credited.

7

PEN  ACCESS
International Journal of Surgery Case Reports 81 (2021) 105761

eferences

[1] I. Brook, Microbiology of human and animal bite wounds in children, Pediatr.
Infect. Dis. J. 6 (1987) 29–32.

[2] I. Brook, Microbiology and management of human and animal bite wound
infections, Prim. Care 30 (2003) 25–39.

[3] E.J. Goldstein, Bite wounds and infection, Clin. Infect. Dis. 14 (1992) 633–638.
[4] R.A. Taplitz, Managing bite wounds. Currently recommended antibiotics for

treatment and prophylaxis, Postgrad. Med. 116 (49-52) (2004) 55–56, 59.
[5] P.F. Smith, A.M. Meadowcroft, D.B. May, Treating mammalian bite wounds,

Clin. Pharm. Ther. 25 (2000) 85–99.
[6] K. Westling, S. Bygdeman, O. Engkvist, C. Jorup-Ronstrom, Pasteurella

multocida infection following cat bites in humans, J. Infect. 40 (2000) 97–98.
[7] N.J. Goddard, D.N. Golding, Cat-scratch disease presenting with arthropathy of

the ankles, J. R. Soc. Med. 82 (1989) 499–500.
[8] A.B. Stibbe, C.N. van Dijk, R.K. Marti, The os trigonum syndrome, Acta Orthop.

Scand. Suppl. 262 (1994) 59–60.
[9] C.N. van Dijk, L.S. Lim, A. Poortman, E.H. Strübbe, R.K. Marti, Degenerative

joint disease in female ballet dancers, Am. J. Sports Med. 23 (1995) 295–300.
10] W.G. Hamilton, M.J. Geppert, F.M. Thompson, Pain in the posterior aspect of

the ankle in dancers. Differential diagnosis and operative treatment, J. Bone
Joint Surg. Am.  78 (1996) 1491–1500.

11] J.P. Lawson, Symptomatic radiographic variants in extremities, Radiology 157
(1985) 625–631.

12] R. Zwiers, T.P.A. Baltes, K.T.M. Opdam, J.I. Wiegerinck, C.N. van Dijk,
Prevalence of os trigonum on CT imaging, Foot Ankle Int. 39 (2018) 338–342.

13] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, for the SCARE Group, The SCARE
2020 guideline: updating consensus surgical CAse REport (SCARE) guidelines,
Int. J. Surg. 84 (2020) 226–230.

14] C.N. van Dijk, P.E. Scholten, R. Krips, A 2-portal endoscopic approach for
diagnosis and treatment of posterior ankle pathology, Arthroscopy 16 (2000)
871–876.

15] D.J. Weber, J.S. Wolfson, M.N. Swartz, D.C. Hooper, Pasteurella multocida
infections; reports of 34 cases and review of the literature, Medicine
(Baltimore) 63 (1984) 133–154.

16] J.P. Ganiere, F. Escande, G. Andre, M.  Larrat, Characterization of Pasteurella
from gingival scrapings of dogs and cats, Comp. Immunol. Microbiol. Infect.
Dis. 16 (1993) 77–85.

17] N.M. Corte-Real, R.M. Moreira, F. Guerra-Pinto, Arthroscopic treatment of
tenosynovitis of the flexor hallucis longus tendon, Foot Ankle Int. 33 (2012)
1108–1112.

18] T.H. Lui, Endoscopic removal of loose bodies of the posterior ankle
extra-articular space arising from flexor hallucis longus tenosynovial
osteochondromatosis, Arthrosc. Tech. 5 (2016) e1247–e1252.

19] M.L. Nault, M.S. Kocher, L.J. Micheli, Os trigonum syndrome, J. Am. Acad.
Orthop. Surg. 22 (2014) 545–553.

20] A. Frigg, G. Maquieira, M.  Horisberger, Painful stress reaction in the posterior
subtalar joint after resection of os trigonum or posterior talar process, Int.
Orthop. 41 (2017) 1585–1592.

21] R. Debre, M.  Lamy, M.L. Jammet, L. Costil, P. Mozzconacci, La maladie des
griffes de chat, Bull. Soc. Med. Hop. Paris. 66 (1950) 76–79.

22] H.A. Carithers, Cat scratch disease, Am.  J. Dis. Child. 119 (1970) 200–203.
23] R.A. Moriarty, A.M. Margileth, Cat scratch disease, Infect. Dis. Clin. North Am.

1  (1987) 575–590.
24] M.C. Jendro, G. Weber, T. Brabant, H. Zeidler, J. Wollenhaupt, Reactive arthritis

after cat bit: a rare manifestation of cat scratch disease–case report and
overview, Z. Rheumatol. 57 (1998) 159–163.
uted under the IJSCR Supplemental terms and conditions, which
on in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0005
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0015
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0035
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0040
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0045
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0050
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0055
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0065
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0070
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0075
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0080
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0085
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0090
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0095
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0100
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0105
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0110
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0115
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://refhub.elsevier.com/S2210-2612(21)00262-5/sbref0120
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Posterior ankle arthroscopy for posterior ankle synovitis with an enlarged posterior talar process caused by a cat bite or...
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	Acknowledgment
	References


