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Introduction:  The  most  common  damage  caused  by snowboarding  is  wrist  injury.  However,  Elbow
injuries  are  relatively  rare.  In general,  elbow  dislocation  with  ipsilateral  distal  radius  fracture  is  also
very  rare.

Presentation of  case:  We  present  an  18-year-old  right  hand  dominant  male  with  distal  radius  extra-
articular  fracture  and  elbow  fracture  dislocation.  Computed  tomographic  scan  and  Magnetic  resonance
image  of  elbow  joint  showed  retained  intra-articular  fragment,  trochlear  fracture,  and  the  humeral  attach-
ment site  of  lateral  collateral  ligament  (LCL)  with rupture.  The  ruptured  LCL  was repaired,  and  then,  the
distal  radius  fracture  was  fixed  with  a volar  distal  radius  locking  plate.  At  one  year  after  surgery,  the
patient  did  not  complain  of  any  subjective  symptoms  or functional  deficit.

Discussion:  The  injury  mechanism  would  fall into  the outstretched  arm  state,  leading  first  to  hyperex-
tension  of  the  wrist,  resulting  in  fracture  of  the  distal  radius.  The  remaining  force  is  then  applied  to  the
elbow  joint  by  an  external  rotation  and  valgus  moment  arm,  resulting  in  the  rupture  of  the LCL  of  the

elbow  joint.  In  this  state,  the  remaining  force is  transmitted  through  the  olecranon  to  the  trochlea  as  a
shear force,  resulting  in  osteochondral  fracture  and subsequent  dislocation  of  the  elbow  joint.

Conclusion:  Combined  injury  of  extremity  from  snowboarding  is relatively  rare,  but  we experienced
a  case  of elbow  dislocation  combined  with  distal  radius  fracture  caused  by  fall on  outstretched  hand  on
the  snow  surface  during  snowboarding  in a young  adult.

© 2019  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
 artic
access

. Introduction

Most injuries in snowboarding occurred as a result of jump-
ng and losing control and most injuries occurred by fall on the
now surface [1–3]. When falling, injury occurs when snowboard-
rs put their hands on the snow surface with their legs fixed on
he snowboard. Therefore, in the amateur snowboarder, the most
ommon damage caused by snowboarding is wrist injury, followed
y shoulder injury. However, elbow injuries are relatively rare,

anging from 1.5 to 3% [4]. The most common type of injuries is
ractures, followed by contusion and sprains, but dislocations are
elatively rare [5]. Extremity injury from snowboarding is mostly
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single injury, and combined injury is rare unless it is collisional
injury. Elbow dislocation with ipsilateral distal radius fracture is
not a common injury. Generally, there have been only few cases
reported, and there have been no reported cases associated with
snowboard injuries [6–9]. We  present an unusual case of elbow
fracture dislocation with ipsilateral distal radius fracture in young
amateur snowboarder and reviewed literatures and discuss the
injury mechanism and management. This case is reported in line
with the SCARE criteria [10].

2. Presentation of case

An 18-year-old right hand dominant male visited the emergency
room with left elbow pain and ipsilateral wrist pain caused by
falling during snowboarding. The patient did not wear protective

gear for upper extremity at the time of the injury. He complained
of painful swelling in the left elbow and wrist with limited motion.
On physical examination, there were not any neurovascular deficit
and any wound in his left elbow and wrist. There was  poste-
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Fig. 1. Simple radiopraphs of the left wrist and elbow at the time of injury demonstrate a distal radius fracture and posterior dislocation of the elbow joint.

Fig. 2. A and A’ CT scan of the left wrist demonstrate AO/OTA classification type A3 distal radius fracture. B and B’ Sagittal CT scan of the left elbow joint demonstrate coronoid
tip  fracture, trochlea osteochondral fracture, and intraarticular osseous body in elbow joint. C and C’ Axial CT scan of the left elbow joint demonstrate trochlea osteochondral
fracture, and intraarticular osseous body in elbow joint.



CASE  REPORT  –  OPEN  ACCESS
198 D.K. Moon, S.C. Hwang, J.I. Yoo, et al. / International Journal of Surgery Case Reports 55 (2019) 196–201

F ment
r ral fra

r
e
p
u
d
h
f
w
o
m
r
r
u
j
o
o
p

m

ig. 3. A and B, T2 coronal view of the left elbow demonstrate lateral collateral liga
adial  head. D, T2 sagittal view of the left elbow demonstrate trochlear osteochond

ior dislocation of left elbow joint without definite fracture and
xtraarticular fracture of distal radius with volar angulation on sim-
le radiographs (Fig. 1). The closed reduction of the elbow joint
nder sedation was performed gently, followed by reduction of
istal radius fracture. CT of elbow joint revealed well reduced ulno-
umeral joint with minimally displaced trochlear osteochondral

racture of distal humerus and tip fracture of coronoid process
hich was less than 25%. However, retention of an intraarticular

sseous body from cortex of just beneath radial facet of proxi-
al  ulna was found in the ulnohumeral joint (Fig. 2). CT of wrist

evealed extraartiuclar fracture with dorsal comminution of distal
adius (AO type A3). MRI  of elbow joint was performed to eval-
ate for soft tissue status and other pathology. MRI  of the elbow

oint revealed high signal change of the humeral attachment site
f lateral collateral ligament (LCL) with rupture, high signal change
f the common extensor origin, and bone bruise of trochlea. The

osterior subluxation of radial head was observed (Fig. 3).

At five days after injury for control of swelling, surgical treat-
ent was performed. Under the general anesthesia with patient in
 rupture. C, T2 sagittal view of the left elbow demonstrate posterior subluxation of
cture and coronoid process tip fracture.

supine position, the elbow joint was approached through Kocher
approach. We  found completely avulsed LCL from its humeral
attachment site and partial rupture of common extensor origin
and the annular ligament during dissection (Fig. 4B). After expos-
ing radiocapitellar joints, we  applied valgus stress and widened
the joint space to find the intraarticular osseous body, which was
removed using a suction device (Fig. 4A). The minimal displaced
posteromedial osteochondral fractured fragment of trochlea was
stable during elbow motion, so we  decided to treat conservatively.
The ruptured LCL and the extensor origin were repaired using
metal suture anchors (2.4 mm FASTak, Arthrex

®
) and the annu-

lar ligament was  repaired using non-absorbable suture. The elbow
was confirmed to be stable with concentric reduction under fluo-
roscopy after the repair. And then, the distal radius fracture was
fixed through a volar approach using a volar distal radius locking
plate and screws (Acu-Loc volar distal radius plate, Acumed

®
). Final
test of the left elbow stability during the joint motion was  good after
fixation of elbow and wrist. The wound was closed by layer by layer
and kept closed suction drain. The wrist and elbow were immobi-



CASE  REPORT  –  OPEN  ACCESS
D.K. Moon, S.C. Hwang, J.I. Yoo, et al. / International Journal of Surgery Case Reports 55 (2019) 196–201 199

Fig. 4. A, Intraoperative gross picture demonstrate intraarticular osseous body. B, Intraoperative gross picture demonstrate complete avulsion of the lateral collateral
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igament (LCL) from the humeral attachment site was noticed along with partial 

ollateral ligament and common extensor origin, *: Radial head) C and C’, Immedia
imple  radiographs of the left elbow.

ized with a long arm splint for 1 week. At first postoperative week,
unctional long arm brace was applied with which he was  allowed
or passive range of motion exercise of wrist and elbow. The ranges
f motion of elbow and wrist recovered fully at three month after
urgery. At one year after surgery, the patient did not complain of
ny subjective symptoms or functional deficit. (Fig. 5)

. Discussion

Elbow dislocation is most commonly associated with damage to
oft tissue, such as the ligament around the elbow joint, and fracture
f the bony structures such as the radial head, coronoid process,
nd olecranon [11,12]. Rarely, high-energy injuries such as traffic
ccidents and fall from a height, may  be accompanied by ipsilateral
rist and shoulder injuries [13]. The only few cases of elbow dis-

ocation with ipsilateral distal radius fracture have been reported
n the literature. Previously reported cases were young adults who
ell on their outstretched hands after falling from a height or falling
n their bikes while bicycle riding. In elderly, patients fell on their
utstretched hands after falling from a chair height [6–9]. How-
ver, Extremity injury from snowboarding is mostly single injury,
nd combined injury is rare unless it is high energy trauma such
s collisional injury [5]. Elbow fracture dislocation with ipsilateral
istal radius fracture caused by snowboarding has not been previ-
usly described in the literature. In our case, this combined injury
as caused by fall on snow surface. In previous reports, except for

lderly patients, all were associated with relatively high energy

rauma. But, this case is relatively low energy trauma, which is
ifferent from other cases.

The most common variety of elbow dislocation is posterior [1,2].
he mechanism of posterolateral rotatory posterior displacement
on of the common extensor origin and the annular ligament(Arrow head: lateral
toperative simple radiographs of the left wrist. D and D’, Immediate postoperative

of the elbow is responsible for most posterior dislocations result-
ing from falls on the outstretched hand [14]. Vaishya et al. [6]
reported injury mechanism of elbow dislocation and ipsilateral dis-
tal radius fracture would be a single-impact theory that resulted in
a compressive force that, when directed on the outstretched hand,
fractured the distal end of the radius first. Since the energy is enor-
mous, it travels to the hyperextended and valgus elbow, resulting
in a posterior dislocation of the elbow joint. Since the force of the
fracture is acting towards the radial column, the remaining force is
only transmitted along the ulna, thus forcing the ulnar groove out
of the trochlea, and thus causing posterior dislocation. In this case,
it is assumed that damage was caused by similar mechnism. We
hypothesized that the injury mechanism would fall into the out-
stretched arm state, leading first to hyperextension of the wrist,
resulting in fracture of the distal radius. The remaining force is
then applied to the elbow joint by an external rotation and valgus
moment arm, resulting in the rupture of the LCL of the elbow joint
[13]. However, there is a difference in this case that was  not seen
in other cases, the remaining force is transmitted through the ole-
cranon to the posteromedial aspect of the trochlea as a shear force,
resulting in osteochondral fracture and subsequent dislocation of
the elbow joint. Such osteochondral fractures of the trochlear pos-
terior aspect are relatively uncommon and require surgery if the
osteochondral fracture is severe or unstable [15].

Elbow dislocation often is associated with a fracture of the distal
aspect of the capitellum, or radial head, which appear as intraar-
ticular osseous bodies [13]. However, as in our case, there is no

report that a fragment near the coronoid process base is interposed
within a joint. We  could not identify the intraarticular osseous
body on simple radiographs and intraarticular osseous body on CT.
Therefore, CT scanning after reduction of the elbow dislocation may
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ig. 5. A, simple radiographs of left wrist and elbow at 1 year later after surgery de
ictures at final follow-up demonstrate full range of motion of both wrist and elbow

e useful for finding pathologies that are not identified in simple
adiographs.

In elbow dislocation, non-surgical treatment can produce good
esults in most cases. In general, surgery is indicated for acute elbow
islocations in two situations. The first occurs when the elbow
equires flexion beyond approximately 50–60◦ to remain reduced.
he second occurs when elbow dislocation is associated with unsta-

le fractures around the joint; fracture-dislocation [16]. In this case,
he dislocated elbow joint was reduced afferently, and the elbow
oint was stable. But, a retained intraarticular osseous body was
rate complete fracture union of distal radius and congruent elbow joint. B, Clinical
t.

observed in the elbow joint in CT scan, and the fragment removal
was necessary to prevent additional articular cartilage damage. The
trochlear fracture in the elbow fracture dislocation is usually caused
by coronal shear forces, most of which occur in the anterior, accom-
panied by capitulum fractures [17–19]. In this case, the fracture line
is located in the posteromedial portion and is presumably caused
by the mechanism described above. Since there was  no osteochon-

dral fracture displacement, it was able to be treated conservatively.
Successful treatment was  achieved through proper immobilization
and rehabilitation.
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. Conclusion

Combined injury of extremity from snowboarding is relatively
are, but we experienced a case of elbow dislocation combined with
istal radius fracture caused by fall on outstretched hand on the
now surface during snowboarding in a young adult. Therefore,
areful clinical and radiological examinations are necessary.

onflicts of interest

All of the Authors declare that they have no conflict of interest
ither personally or with any of their relatives.

unding

All authors declare that they did not receive any source of fund-
ng by any mean to run this case report. They wrote this paper and
hey edit it on their own fund.

thical approval

The retrospective case report is exempt from ethical approval
n our institution.

onsent

Informed consent was taken from the patient in order to publish
his case report.

uthor contribution

Dr. Jin Sung Park: is the corresponding author. He contributed
n study design, data collection and analysis, writing paper, and
eviewing literature

Dr. Dong Kyu Moon: Study design, data analysis, writing the
aper, and reviewing literature.

Dr. Sun Chul Hwang: Study design, data analysis
Dr. Jun Il Yoo: Study design and data analysis
All authors read and approved the final manuscript.

egistration of research studies

N/A.
uarantor

Dr. Jin Sung Park.

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
rnal of Surgery Case Reports 55 (2019) 196–201 201

Provenance and peer review

Not commissioned, externally peer-reviewed

References

[1] S. Kim, N.K. Endres, R.J. Johnson, C.F. Ettlinger, J.E. Shealy, Snowboarding
injuries: trends over time and comparisons with alpine skiing injuries, Am.  J.
Sports Med. 40 (4) (2012) 770–776.

[2] W.  Machold, O. Kwasny, P. Gassler, A. Kolonja, B. Reddy, E. Bauer, et al., Risk of
injury through snowboarding, J. Trauma 48 (6) (2000) 1109–1114.

[3] J.A. Drkulec, M.  Letts, Snowboarding injuries in children, Can. J. Surg. 44 (6)
(2001) 435–439.

[4] T. Coury, A.M. Napoli, M. Wilson, J. Daniels, R. Murray, D. Milzman, Injury
patterns in recreational alpine skiing and snowboarding at a mountainside
clinic, Wilderness Environ. Med. 24 (4) (2013) 417–421.

[5] C. Made, L.G. Elmqvist, A 10-year study of snowboard injuries in lapland
Sweden, Scand. J. Med. Sci. Sports 14 (2) (2004) 128–133.

[6] R. Vaishya, M.  Krishnan, V. Vijay, A.K. Agarwal, A rare combination of complex
elbow dislocation and distal radial fracture in adults, Cureus 8 (11) (2016)
e868.

[7] S. Meena, V. Trikha, R. Kumar, P. Saini, A.K. Sambharia, Elbow dislocation with
ipsilateral distal radius fracture, J. Nat. Sci. Biol. Med. 4 (2) (2013) 479–481.

[8] V. Gupta, Z.S. Kundu, M.  Kaur, P. Kamboj, J. Gawande, Ipsilateral dislocation of
the  radial head associated with fracture of distal end of the radius: a case
report and review of the literature, Chin. J. Traumatol. 16 (3) (2013) 182–185.

[9] S. Batra, J.G. Andrew, Ipsilateral compound distal radius fracture with missed
elbow dislocation. A rare injury pattern, Eur. J. Emerg. Med. 14 (6) (2007)
363–364.

10] R.A. Agha, A.J. Fowler, A. Saeta, I. Barai, S. Rajmohan, D.P. Orgill, et al., The
SCARE statement: consensus-based surgical case report guidelines, Int. J.
Surg. 34 (2016) 180–186.

11] I.P. Mayne, D. Wasserstein, C.S. Modi, P.D. Henry, N. Mahomed, C. Veillette,
The epidemiology of closed reduction for simple elbow dislocations and the
incidence of early subsequent open reduction, J. Shoulder Elbow Surg. 24 (1)
(2015) 83–90.

12] C.R. Jockel, L.I. Katolik, D.S. Zelouf, Simple medial elbow dislocations: a rare
injury at risk for early instability, J. Hand Surg. 38 (9) (2013) 1768–1773.

13] B.F. Morrey, J. Sanchez-Sotelo, The Elbow and Its Disorders, 4th ed., Saunders,
Philadelphia, Pa; London, 2009, xx, 1211 p.

14] S.W. O’Driscoll, B.F. Morrey, S. Korinek, K.N. An, Elbow subluxation and
dislocation. A spectrum of instability, Clin. Orthop. (280) (1992) 186–197.

15] I.R. Grant, J.H. Miller, Osteochondral fracture of the trochlea associated with
fracture-dislocation of the elbow, Injury 6 (3) (1975) 257–260.

16] M.S. Cohen, H. Hastings 2nd, Acute elbow dislocation: evaluation and
management, J. Am.  Acad. Orthop. Surg. 6 (1) (1998) 15–23.

17] A.C. Watts, A. Morris, C.M. Robinson, Fractures of the distal humeral articular
surface, J. Bone Jt. Surg. Br. Vol. 89 (4) (2007) 510–515.

18] J.H. Dubberley, K.J. Faber, J.C. Macdermid, S.D. Patterson, G.J. King, Outcome
after open reduction and internal fixation of capitellar and trochlear fractures,
J.  Bone Jt. Surg. Am. Vol. 88 (1) (2006) 46–54.

19] D. Ring, J.B. Jupiter, L. Gulotta, Articular fractures of the distal part of the
humerus, J. Bone Jt. Surg. Am.  Vol. 85-A (2) (2003) 232–238.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30053-7/sbref0095
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Unusual combination of elbow dislocation with a retained intraarticular fragment and trochlear fracture and ipsilateral di...
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Conflicts of interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


