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We  report  a case  of 74-year-old  man  in  whom  a unicompartmental  isoelastic  resurfacing  prosthesis  was
used to  reconstruct  the  distal  radius  after  en-bloc  resection  of a  malignant  tumor.  Thirty-nine  months
after  the  operation,  on  a visual  analogic  scale,  pain  score  was  0/10  and range  of  motion  was  25◦ of  flexion,
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5 of extension,  70 of pronation,  45 of supination,  20 of radial  deviation,  and  30 of  ulnar  deviation.  The
Quick  DASH  functional  score  was  72.72/100.  With  radiographic  finding,  the  prosthesis  was  well-aligned,
with  no  evidence  of loosening  but  with  slightly  implant  conflict  with  the  lunate.  This  case  report  indicates
that  unicompartmental  isoelastic  resurfacing  prosthesis  seems  a simple  and  reliable  technique  for  distal
radius reconstruction  after  en-bloc  resection  of malignant  tumor.
istal radius

. Introduction

The distal radius is a relatively common site for primary bone
umors [1]. En-bloc resection of the distal radius is indicated for

alignant lesions or aggressive benign lesions [2]. In a few decades,
rimary en-bloc tumor resection has been advocated, as lower
ecurrence rates have been reported with this technique [3,4]. The
arious procedures described for distal radius reconstruction after
n-bloc resection include allograft, autologous vascularized fibular
raft, non-prosthetic radiocarpal or mid-carpal arthroplasty, par-
ial or total wrist arthrodesis, and distal ulnar translocation [5–9].
owever, none of these reconstruction techniques have acquired

atisfactory results. Recently, Hariri et al. described about the
dvantage of total custom made (TCM) prosthesis for distal radius
econstruction after en-bloc resection in patients with recurrent
iant cell tumor [10].

We  report here a unicompartmental isoelastic resurfacing pros-
hesis of distal radius reconstruction after en-bloc resection of

alignant tumor. This technique seems to be simple, cost-effective,
nd reliable compared to others.

. Case report
A 74-year-old right-handed man  in whom had been diagnosed
eft renal adenocarcinoma and treated by left nephrectomy at
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another hospital. He was  also diagnosed as a tumor metastasis to
the distal radius 16 months after primary diagnosis (Fig. 1).

At the time of reference to outpatient, on a visual analogic
scale, pain score was 2/10. The Quick DASH functional score of
upper limb was  22.73/100. In order to avoid a risk of fracture
and improve upper limb function, surgery was performed via
the dorsal approach under locoregional anesthesia as an outpa-
tient procedure. We  performed en-bloc resection of the tumor by
removing 12 cm of the distal radius (Fig. 2). A unicompartmen-
tal isoelastic resurfacing prosthesis (Prosthelast®, ArgomédicalTM,
Cham, Switzerland) was used for the reconstruction to fulfil the
defect of distal radius. The stem (a 2.5-mm diameter Kirschner
wire) was introduced retrograde into the radial medullary canal
and inserted up to the subchondral bone of the radial head using
fluoroscopy. A trial implant was applied to determine the opti-
mal  length (ulnar variance = 0). The trial was  removed, and the
definitive implant was  fixed with the intramedullary stem using
an attachment screw and secured with acrylic cement (Palacos®

gentamicin, Heraeus KulzerTM, Hanau, Germany) (Fig. 3). The head
of the ulna did not impinge on the prosthesis intraoperatively
and was  therefore left in place (Fig. 4). Exam under fluoroscopy
was performed at the wrist and elbow to confirm stability and
motion. After wound closure in layers with no drainage, a forearm
based palmar wrist splint with 30◦ of extension was applied for 2
weeks. The splint and sutures were removed on day 15 and self-

rehabilitation was  started with no forceful movements. The patient
was re-evaluated at regular intervals.

At 14 months after the operation, on a visual analogic scale, pain
score was 1/10. The Quick DASH functional score of upper limb was
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ig. 1. Preoperative X-ray findings (anteroposterior and lateral radiographs). The
umor widespread to the distal end of radius.

6.36/100. Motion ranges were 5◦ of flexion, 10◦ of extension, 45◦

f pronation, 15◦ of supination, 10◦ of radial deviation, and 0◦ of
lnar deviation (Video 1). Grip strength was 11 kg on the right and
1 kg on the left.

At last follow-up of 39 months after the operation, the general
ondition of the patient was getting worse, not due to the wrist
ut mainly due to multiple metastasis including femur fracture
nd brain. On a visual analogic scale, pain score was 0/10 with
ainkillers. The Quick DASH functional score of upper limb was
2.72/100 because of brain metastasis and communication issue.
otion ranges were 25◦ of flexion, 5◦ of extension, 70◦ of prona-

ion, 45◦ of supination, 20◦ of radial deviation, and 30◦ of ulnar
eviation. Grip strength was 2 kg on the right and 2 kg on the left.

With radiographic findings, the prosthesis was well-aligned,
howed no signs of loosening, but proximal migration through the
adial head without patient complain (lack of 20◦ of elbow exten-
ion). Ulnar side of prosthesis slightly conflicted with the lunate
Fig. 5).
. Discussion

Few publications have described about total prosthetic recon-
truction after en-bloc resection of the distal radius [11,12]. In the

Fig. 2. Intraoperative findigs. A. En-bloc resection of specimen including 12 cm of distal
Fig. 3. Prosthelast® put in place and secured with acrylic cement.

literature, some authors often use total custom made prosthesis
[10,13].

However, there are some disadvantages of these total and
custom-made prosthesis. Concerning the waiting period, because
of the necessity of precise personal skeletal information, TCM
need to wait for around 2 months before operation. Total wrist
prosthesis has also often the risk of the carpal component loosen-
ing [14–16]. Concerning the cost-effectiveness, total custom made
prosthesis take a high cost approximately 3000 D .

Recently, some authors have described about the use of unicom-
partmental prosthesis for wrist arthroplasty [17–21]. These authors
also described that unicompartmental prosthesis has some advan-
tages compared to TCM. The most important advantage is that there
is no need for carpal component insertion. One author described
that the isoelastic unicompartmental prosthesis (Prosthelast®) has

more advantage than other unicompartmental prosthesis [14].
Prosthelast® seems able to maintain and adjust the length of radius
with the use of intramedullary Kirchner wire after the en-bloc

 radius. B. After en-bloc resection, there is a large bone defect of the distal radius.
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Fig. 4. Postoperative X-ray findings. Anteroposterior view: note the absence of a
radiolucent line around the prosthesis. Lateral view: there is no subluxation of the
ulna  head.

Fig. 5. X-ray findings at last follow-up. Anteroposterior view: note the implant prox-
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mal migration to the radial head. Oblique view: there is a subluxation of the ulna
ead.

esection of tumor. This makes it possible to fulfill the appropriate
olume of cement to the defect. The use of intramedullary support
ould also provide reliable primary stabilization of the prosthesis.

his ideal length of the intramedullary pin would probably restore
n anatomical distal radio-ulnar variance.

In our case, we could not use other techniques such as ampu-
ation, reconstruction or arthrodesis with (non) vascularized bone
raft. Because oncologists said that even if the prognosis was not
o well, they never decide to do amputation for psychological
easons. Concerning the reconstruction or arthrodesis with vas-
ularized fibula bone graft, there was the risk of non-union after
adiotherapy. In addition, CTM was also not good option because if
e waited a couple of weeks, according to the preoperative X-ray,
atient probably suffered a wrist fracture.

From these technical advantages and general condition of

atient, in this case, we  used Prosthelast®. Prosthelast® is isoelas-
ic unicompartmental prosthesis and enable to use immediately
ithout waiting period. We  can also easily modulate the shape of

he reconstruction with the use of bone cement. Concerning the

[

[
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cost-effectiveness, Prosthelast® only take a 1000 D . The two  draw-
backs of Prosthelast® were the risk of proximal migration and DRUJ
dislocation. In case of these complications, because of patient criti-
cal condition, an amputation would have been the solution. But the
patient had a good result up to multiple metastases.

In conclusion, Prosthelast® with bone cement is a good solution
for distal radius malignant tumor.
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Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.otsr.2015.09.020.

References

[1] Goldenberg RR, Campbell CJ, Bonfiglo M.  Giant-cell tumor of bone. An analysis
of 218 cases. J Bone Joint Surg 1970;52:619–63.

[2] Eckardt JJ, Grogan TJ. Giant cell tumor of bone. Clin Orthop Relat Res
1986;204:45–58.

[3] Szendroi M.  Giant-cell tumor of bone. J Bone Joint Surg Br 2004;86:5–12.
[4] Sheth DS, Healey JH, Sobel M,  Lane JM,  Marcove RC. Giant cell tumor of the

distal radius. J Hand Surg Am 1995;20:432–40.
[5] Bianchi G, Donati D, Staals EL, Mercuri M.  Osteoarticular allo-graft recon-

struction of the distal radius after bone tumor resection. J Hand Surg Br
2005;30:369–73.

[6] Kocher MS, Gebhardt MC,  Mankin HJ. Reconstruction of the distal aspect of the
radius with use of an osteoarticular allo-graft after excision of a skeletal tumor.
J  Bone Joint Surg Am 1998;80:407–19.

[7] Minami A, Kato H, Iwasaki N. Vascularized fibular graft after excision of
giant-cell tumor of the distal radius: wrist arthroplasty versus partial wrist
arthrodesis. Plast Reconstr Surg 2002;110:112–7.

[8] Innocenti M,  Delcroix L, Manfrini M,  Ceruso M,  Capanna R. Vascularized proxi-
mal  fibular epiphyseal transfer for distal radial reconstruction. J Bone Joint Surg
Am  2004;86:1504–11.

[9] Seradge H. Distal ulnar translocation in the treatment of giant cell tumors of
the  distal end of the radius. J Bone Joint Surg Am 1982;64:67–73.

10] Hariri A, Facca S, Di Marco A, Liverneaux P. Massive wrist prosthesis for giant
cell  tumor of the distal radius: a case report with a 3-year follow-up. Orthop
Traumatol Surg Res 2013;99:635–8.

11] Gold AM. Use of a prosthesis for the distal portion of the radius fol-
lowing resection of a recurrent giant cell tumor. J Bone Joint Surg Am
1957;39:1374–80.

12] Hatano H, Morita T, Kobayashi H, Otsuka H. A ceramic prosthesis for the treat-
ment of tumors of the distal radius. J Bone Joint Surg Br 2006;88:1656–8.

13] Damert HG, Altmann S, Kraus A. Custom-made wrist prosthesis in a patient with
giant cell tumor of the distal radius. Arch Orthop Trauma Surg 2013;133:713–9.

14] Ichihara S, Hidalgo Díaz JJ, Peterson B, Facca S, Bodin F, Liverneaux P. Dis-
tal radius isoelastic resurfacing prosthesis: a preliminary report. J Wrist Surg
2015;4:150–5.

15] Herzberg G. Prospective study of a new total wrist arthroplasty: short term
result. Chir Main 2011;30:20–5.

16] Adams BD. Total wrist arthroplasty. Tech Hand Up Extrem Surg 2004;8:130–7.
17] Chantelot C. Wrist prostheses. Chir Main 2006;25:271–9 [In french].
18] Roux JL, Micallef JP, Allieu Y. Biomechanical considerations for wrist arthro-

plasty. In: Simmen BR, Allieu Y, Lluch A, Stanley J, editors. Hand arthroplasties.
London: Martin Dunitz; 2000. p. 183–91.

19] Roux JL. Replacement and resurfacing prosthesis of the distal radius: a new
therapeutic concept. Chir Main 2009;28:10–7.
20] Roux JL. Treatment of intra-articular fractures of the distal radius by wrist
prosthesis. Rev Chir Orthop Rep App Loc 2011;97S:46–53 [In french].

21] Vergnenègre G, Mabit C, Charissoux JL, Arnaud JP, Marcheix PS. Treatment
of comminuted distal radius fractures by resurfacing prosthesis in elderly
patients. Chir Main 2014;33:112–7.

http://dx.doi.org/10.1016/j.otsr.2015.09.020
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0110
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0115
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0120
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0125
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0130
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0135
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0140
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0145
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0150
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0155
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0160
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0165
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0170
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0175
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0180
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0185
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0190
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0195
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0200
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0205
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210
http://refhub.elsevier.com/S1877-0568(15)00261-3/sbref0210

	Unicompartmental isoelastic resurfacing prosthesis for malignant tumor of the distal radius: A case report with a 3-year f...
	1 Introduction
	2 Case report
	3 Discussion
	Disclosure of interest
	Fundings
	Appendix A Supplementary data
	References


