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INTRODUCTION: Previous authors have immobilized the injured hand or digits following cross finger flaps.
PATIENTS AND METHODS: About 3 years ago, the author adopted a protocol of immediate postoperative
active and passive mobilization (without a splint) following cross finger flap surgery in industrial workers.
The current study is a retrospective audit comparing postoperative complications and time of return

back to work following cross-finger flaps in two groups of injured industrial workers: Group I (n=12)
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division.

had immediate postoperative mobilization; and Group II (n=12) had immobilization till the time of flap

RESULTS: The complication rate was similar in both groups. However, patients in Group I returned to
work earlier than those in group II and the difference was statistically significant.

CONCLUSION: Immediate postoperative mobilization following cross-finger flaps in industrial workers

does not increase the risk of complications and has the advantage of early return to work.
© 2017 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Cross-finger flaps are commonly used for reconstruction of com-
plex finger defects. There are three main types of cross-finger flaps.
The “classic” flap is harvested from the dorsal aspect of the donor
finger to cover a volar defect in the recipient finger [1,2]. In “de-
epithelialized” flaps, a flap from the dorsal aspect of the donor
finger is de-epithelialized first and is then turned over to cover a
dorsal defect in an adjacent finger [3,4]. Cross-finger flaps can also
be raised as “adipo-fascial” flaps to cover dorsal or volar defects
of adjacent fingers [5]. Regardless of the technique, all previous
authors immobilized the hand or the operated digits until flap
division. Complete immobilization was employed for 10 days [6,7],
14days [1,2,8,9] 18days [10,11], and 21days [12-17]. One series
employed early partial mobilization (the exact details of this par-
tial mobilization were not stated) until flap division at 24 days, at
which time full mobilization was started [18].

The author has been the main hand surgeon at an industrial
hospital for many years. About 3 years ago, the author adopted
a protocol of immediate postoperative active and passive mobi-
lization (without a splint) following cross-finger flap surgery. The
following retrospective study compares postoperative complica-
tions, the need to refer to physiotherapy, and time of return back
to work following cross-finger flaps in workers who had immediate
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postoperative mobilization versus those who had immobilization
until the time of flap division. The case series is compliant with the
PROCESS Guidelines [19].

2. Patients and methods

Over the last 3 years, (June 2014-May 2017), twelve consecu-
tive industrial workers (Group I, n=12) with complex finger defects
were treated with cross-finger flaps and immediate postoperative
active and passive mobilization (without any splints). One patient
had concurrent extensor tendon loss over the middle phalanx and
required a tendon graft and k-wire joint fixation across the distal
interphalangeal joint. The dressing for this group was a single layer
of gauze (applied over the wound only and not circumferentially
around the fingers) and loose tape to allow immediate postopera-
tive mobilization (Fig. 1).

We then matched this group with another twelve patients
(Group II, n=12) who had cross-finger flaps and postoperative
immobilization until flap division. Matching was done with regards
to the site of defect and the donor finger. We also included one
matched patient who required extensor tendon reconstruction and
k-wire fixation across the distal interphalangeal joint. Matched
patients of Group Il were operated upon between January 2006
and May 2014.

Systemic co-morbidities were diabetes mellitus (one patient in
each group) and hypertension (one patient in each group). These
co-morbidities were seen in patients over 50 years of age. In all

2210-2612/© 2017 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
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Fig. 1. Immediate postoperative mobilization following a classic flap from the index finger to a thumb pulp defect.

a) The defect
b) The flap

c&d) Mobilization at the first postoperative day. Note the simple dressing without any splints

e&f) The healed wounds

patient, the blood sugar and blood pressure were well-controlled
on medications.

In both groups, surgery was performed by the author under local
anesthesia or brachial plexus block within 24 h of the injury. Sutur-
ing of the flaps was done using 3/0 sutures. Grafting of the donor
site was done in classic and de-epithelialized flaps; and grafting
of the flap was also required in de-epithelialized flaps. All patients
had split-thickness skin grafts. Flap division was done between 17
and 19 days under local anesthesia. The k-wire was removed at 5
weeks in the two patients with extensor tendon reconstruction.

All patients received prophylactic antibiotics: a cephalosporin,
one dose before surgery and two doses after surgery. Intravenous
paracetamol was used for pain control after surgery; and the use of
narcotics was not required in any of the patients. All patients had
weekly follow-up in the clinic after the discharge from the hospital.

One of the main determinants of time of return to work is the
advice that is given to the patient by the surgeon. The same advice
was given to both patient groups. Patients were encouraged to go
back to work as soon as they felt they were ready to do so. All
patients in our series were covered by compensation. The compen-
sation file was closed by the surgeon and the patient returned to

Table 1

work once full or near-full range of motion was reached. As per the
regulations of the “occupational Hazard Group” in our city, “file
closure” means that the management of the industrial injury is
completed; and the surgeon writes a final medical report detailing
any permanent disability and the ability to go back to work. If any
injury-related problems arise after returning to work, the worker
is allowed to re-open his compensation file for re-assessment and
treatment. It is also important to note that regulations and compen-
sations of work-related hand injuries in our country did not change
over the years of our study.

The following data were collected retrospectively for both
groups: age, sex, site of defect, donor finger, concurrent injuries,
type of flap used, time of flap division, postoperative complications
(bleeding, infection, flap dehiscence, percentage of skin graft loss,
complex regional pain syndrome), and the need for referring the
patient to the physiotherapy department. Furthermore, the time
of return back to work and the range of motion of the donor and
recipient fingers at final follow-up were recorded.

Data was analyzed by using Statistical Package for Social Studies
(SPSS22; IBM Corp., New York, NY, USA). Continuous variables were
expressed as mean =+ standard deviation and categorical variables

Data of the two groups of patients in the current study. Group 1 (n=12) underwent a cross finger flap followed by immediate postoperative mobilization. Group I (n=12)
underwent a cross finger flap followed by postoperative immobilization until flap division.

Parameter Group [ (n=12) Group Il (n=12)
Age 21-60 years (mean, 42 years; median, 43 years) 20-58 years (mean, 41 years; median, 42 years)
Sex All males All males

Site of defect/donor finger

4 thumb defects (index finger as the donor finger)

Defects/donor fingers were matched to Group I.

2 index finger defects (middle finger as the donor finger)
2 middle finger defects (index finger as the donor finger)
2 ring finger defects (middle finger as the donor finger)
2 little finger defect (ring finger as the donor finger)

Concurrent injuries
of the extensor tendon in Zone 2

Type of flap 6 classic flaps, 6 de-epithelialized flaps

One patient with a little finger defect had concurrent loss

One matched patient was included in Group Il with a little
finger defect and concurrent loss of the extensor tendon in
zone 2

6 classic flaps, 6 de-epithelialized flaps
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Table 2
Postoperative complications in both study groups.

OPEN ACCESS

Complication

Group I (n=12) Group I (n=12)

Bleeding

Infection

Flap dehiscence

Skin graft loss
a) Excellent graft-take defined as patients not requiring re-grafting
b) significant graft loss requiring re-grafting

Complex regional pain syndrome

0 0

0 1 (superficial pin tract infection)
0 0

12 12

0 0

Table 3
Referral to physiotherapy, time of return to work and range of motion in both study groups.
Parameter Group I (n=12) Group Il (n=12) P value
Number of patients referred to 3 12 P<0.001
physiotherapy
Time of return back to work 4 patients at 4 weeks 1 patient at 4 weeks P=0.002
7 patients at 5 weeks 3 patients at 5 weeks
1 patient at 6 weeks 3 patients at 6 weeks
For the entire group: 4.75 weeks +0.62 5 patients at 7 weeks
For the entire group: 6.00 weeks + 1.04
Range of motion of the donor and 10 patients: full range of motion 9 patients: full range of motion P>0.05

recipient digits at final follow-up
joint of the recipient finger®

1 patient had significant stiffness of the DIP joint of the

1 patient had minor (10°) flexion contracture of the PIP

2 patients had minor (10° and 15°) flexion contracture of
the PIP joint of the recipient fingers?®
1 patient had significant stiffness of the DIP joint of the

recipient little finger (0-30° of motion). The same patient recipient little finger (0-20° of motion). The same patient

had extensor tendon reconstruction with K-wire fixation

of the DIP joint.

had extensor tendon reconstruction with K-wire fixation
of the DIP joint.

a All flexion contractures were due to flap surgery since contractures were not present prior to injury.

were expressed as percentages. The t-test was used for continuous
variables and fisher’s exact test was used for categorical variables.
A p-value <0.05 was considered statistically significant.

3. Results

The demographic data of the two groups are shown in Table 1.
Age, sex, site of defects, donor fingers, concurrent injuries, type of
flap, and time of flap division were similar in both groups. This was
expected because of the matching done prior to data collection.

Postoperative complications are shown in Table 2. The patient
in Group II with the k-wire had a superficial pin-tract infection
which responded to oral antibiotics. All patients in both groups had
excellent skin graft take and non-required re-grafting. None of the
patient had bleeding or flap dehiscence.

The mobilization regimen prior to flap division in Group I was
done at home and instructions were given by the surgeon. Patients
were instructed to perform active mobilization and then complete
the range of motion passively using the contralateral hand. Follow-
ing flap division, only 25% of patients of group I were referred to
physiotherapy because of significant residual stiffness. In contrast,
all patients in Group Il were noted to have significant stiffness after
flap division and hence 100% of patients in this group were referred
to physiotherapy. The difference between the two groups regard-
ing the need to refer to physiotherapy was statistically significant
(P<0.001) (Table 3). Furthermore, Group I patients went back to
work earlier than patients of group II; and the difference between
the two group was also significant (P =0.002) (Table 3). It is impor-
tant to note that all patients returned back to their original jobs with
complete independence and no job modifications. Most patients in
both groups obtained full range of motion of the donor and recip-
ient fingers with no significant difference between the two groups
(P>0.05) (Table 3).

Two illustrative examples from Group [ are shown in
Figs. 1 and 2; and a video of the same patient in Fig. 2 is also pro-
vided to show the range of motion of the fingers just prior to flap
division.

4. Discussion

Our results demonstrate that immediate postoperative mobi-
lization following cross-finger flaps in industrial workers is safe
and has the advantage of early return back to work. The main rea-
son for that is probably the early regain of range of motion with
immediate postoperative mobilization (see video).

Cross-finger flap dehiscence is very rare, although it has been
reported in children [3]. Note should be given that all of our patients
were adults and no dehiscence was seen despite the early mobi-
lization. Skin graft take was also excellent in our series despite
the immediate mobilization. There was no significant difference
in the final range of motion between the two groups in our series
(see Table 3). However, immobilization following cross-finger flaps
in the elderly may be associated with permanent stiffness of the
proximal interphalangeal joint [3].

The complications of cross-finger flap surgery were reported by
Koch et al. [20] in a series of 23 patients. The mobilization protocol
was not mentioned in the Methods, but the authors mentioned in
their Discussion that the lack of immediate postoperative mobiliza-
tion was the main reason for the high rate of mild stiffness (seen in
68% of patients) in their series. In another series of 23 patients with
job-related injuries, Kappel and Burech [21] immobilized the hand
postoperatively for 11-14 days at which time the flap was divided.
The authors sent patients to the physiotherapy department after
flap division. At final follow-up, mild stiffness was noted in only
17% of patients (all those with permanent stiffness were older than
50 years); and the low rate of stiffness was attributed to early flap
division. Lost work time in that series averaged 67 days [21].In a
third series, Kleinert et al. [22] reported on 56 patients who under-
went cross-finger flap surgery with early flap division (12-14 days)
and mobilization following flap division. The authors divided their
patients into three groups according to age: Group I, 1-12 years;
Group I, 13-39 years; ang Group I1I, 40-67 years of age. The authors
did not provide the exact ranges of motion but stated that “satis-
factory” range of motion was obtained in 100% of patients in Group
I, 88% in Group II. And 90% in Group III [22]. In our series, all three
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Fig. 2. Immediate postoperative mobilization following a de-epithelialized flap in a patient.

who also required primary extensor tendon reconstruction.

a) The defect. Note the lost extensor tendon over zone 2.

b) Palmaris longus tendon graft.

¢) The flap in place.

d) The skin graft in place.

e & f) Mobilization at the first postoperative day. Note the light dressing.

g & h) Range of motion at 17 days just prior to flap division. The mallet deformity
in the donor ring finger is an old untreated injury.

Video: Range of motion at 17 days just prior to flap division.

patients who had permanent flexion contractures of the proximal
interphalangeal joints were older than 50 years of age.

Several authors recommended the use of full-thickness skin
grafts to cover the donor finger defect in order to obtain a good
cosmetic result [21,22]. Koch et al. [20] used both split- and full-
thickness skin grafts in their series and documented better cosmetic
results in the group of patients who had full-thickness grafts. In our
series, split-thickness grafts were used in all patients. The rationale
for using split-thickness rather than full-thickness grafts was the
expected higher graft- take in the former. Our chart review had no
data on the cosmetic outcome or patient satisfaction scores.

The main weakness of our study is the small number of sub-
jects. Despite the small number, statistical significance was reached
between the two groups with regard to the need to refer to physio-
therapy and the time to return back to work (Table 3). Strengths of
the study included the matching between the two groups and the
fact that all patients were operated upon by the same surgeon at a
single industrial hospital setting.

5. Conclusion

Immediate postoperative mobilization following cross-finger
flaps in industrial workers does not increase the risk of compli-
cations and has the advantage of early return to work.

Conflict of interest

There is no conflict of interest.

Funding
The work was supported by the College of Medicine Research

Center, Deanship of Scientific Research, King Saud University,
Riyadh, Saudi Arabia.

Ethical approval

The study was approved by the Research Committee of National
Hospital (Riyadh Care) Riyadh, Saudi Arabia.

Consent

Written informed consent was obtained from the patients for
publication. A copy of the written consent is available for review
by the Editor-In-Chief of this journal on request.



CASE REPORT - OPEN ACCESS

74 M.M. Al-Qattan / International Journal of Surgery Case Reports 42 (2018) 70-74

Author’s contributions

The author performed the surgery, collected the data, did the
literature review, and wrote the manuscript.

Guarantor
M M Al-Qattan.
Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at https://doi.org/10.1016/j.ijscr.2017.11.048.

References

[1] S.B. Hahn, HJ. Kang, E.S. Kang, Y.R. Choi, Correction of longstanding proximal
interphalangeal flexion contractures with cross-finger flaps and vigorous
postoperative exercises, Yonsei Med. J. 51 (2010) 574-578.

[2] F.Rabarin, Y. Saint Cast, P.A. Fouque, et al., Cross-finger flap for reconstruction
of fingertip amputations: long-term results, Orthop. Traumatol. Surg. Res.
1025 (2016) s225-28.

[3] M.M. Al-Qattan, De-epithelialized cross-finger flaps versus adipofascial turn
over flaps for the reconstruction of small complex dorsal digital defects: a
comparative analysis, J. Hand Surg. Am. 30 (2005) 549-557.

[4] T.H. Robbins, The use of de-epithelialized cross-finger flaps for dorsal finger
defects, Br. J. Plast. Surg. 38 (1985) 407-409.

[5] M.M. Al-Qattan, The cross-digital dorsal adipofascial flap, Ann. Plast. Surg. 60
(2008) 150-153.

[6] N.H. Lee, W.S. Pae, S.G. Roh, et al., Innervated cross-finger pulp flap for
reconstruction of the fingertip, Arch. Plast. Surg. 39 (2012) 637-642.

[7] B. Wang, X. Zhang, W. Jiang, T. Ma, H. Li, H. Wang, Reconstruction of distally
degloved fingers with a cross-finger flap and a composite-free flap from the
dorsum of the second toe, J. Hand Surg. Am. 37 (2012) 303-309.

Open Access

[8] E. Atasoy, The reverse cross finger flap, J. Hand Surg. Am. 41 (2016) 122-128.
[9] RK. Patil, S. Chavre, Distally based cross-finger flaps for amputation stumps in
avulsion amputations, Indian J. Plast. Surg. 45 (2012) 504-511.

[10] S.H. Shah, S.G. Thrumurthy, Re-establishing functionality and aesthetics after
severe burns over the proximal interphalangeal joint using the cross-digital
dorsal adipofascial flap, Burns 37 (2011) e16-8.

[11] S. Tadiparthi, A. Akali, L. Felberg, The open book flap: a heterodigital
cross-finger skin flap and adipofascial flapfor coverage of a circumferential
soft tissue defect of a digit, ]. Hand Surg. Eur. Vol. 34 (2009) 128-130.

[12] C. Chen, P. Tang, L. Zhang, Reconstruction of a large soft-tissue defect in the
single finger using the modified cross-finger flap, J. Plast Reconstr. Aesthet.
Surg. 68 (2015) 990-994.

[13] H.Y. Erken, I. Akmaz, S. Takka, A. Kiral, Reconstruction of the transverse and
dorsal-oblique amputations of the distal thumb with volar cross-finger flap
using the index finger, J. Hand Surg. Eur. Vol. 40 (2015) 392-400.

[14] K. Mohan Kumar, S. Segu, Cross finger dorsal adipofascial flap-is it an
aesthetically better variant, J. Clin. Diagn. Res. 7 (2013) 2527-2529.

[15] T.Nagasao, K. Kurihara, Y. Shimizu, et al., Combined usage of hydroxyapatite
and cross-finger flap for fingertip reconstruction, J. Plast. Surg. Hand Surg. 48
(2014) 205-208.

[16] H. Terziqi, L. Krysander, Case presentation - reconstruction of thumb defect
with neurovascular cross-finger flap after electrical burns, Ann. Burns Fire
Disasters 18 (2005) 161-163.

[17] J. Yang, T. Wang, C. Yu, Y. Gu, X. Jia, Reconstruction of large area defect of the
nail bed by cross finger fascial flap combined with split-thickness toe nail bed
graft: a new surgical method, Medicine (Baltimore). 96 (2017) e6048.

[18] C.Y. Woon, ].Y. Lee, L.C. Teoh, Resurfacing hemipulp losses of the thumb: the
cross finger flap revisited: indications, technical refinements, outcomes, and
long-term neurosensory recovery, Ann. Plast. Surg. 61 (2008) 385-391.

[19] R.A. Agha, A]. Fowler, S. Rajmohan, I. Barai, D.P. Orgill, for the PROCESS Group,
Preferred reporting of case series in surgery; the PROCESS guidelines, Int. J.
Surg. 36 (2016) 319-323.

[20] H.Koch, A. Kielnhofer, M. Hubmer, E. Scharnagl, Donor site morbidity in
cross-finger flaps, Br. J. Plast. Surg. 58 (2005) 1131-1135.

[21] D.A. Kappel, J.G. Burech, The cross-finger flap: an established reconstructive
procedure, Hand Clin. 1 (1985) 677-683.

[22] H.E.Kleinert, C.G. McAlister, C.J. MacDonald, J.E. Kutz, A critical evaluation of
cross finger flaps, J. Trauma 14 (1974) 756-763.

This article is published Open Access at sciencedirect.com. It is distributed under the [JSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
https://doi.org/10.1016/j.ijscr.2017.11.048
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0005
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0010
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0015
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0020
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0025
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0030
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0035
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0040
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0045
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0050
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0055
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0060
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0065
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0070
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0075
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0080
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0085
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0090
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0095
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0100
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0105
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://refhub.elsevier.com/S2210-2612(17)30626-0/sbref0110
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Time of return back to work and complications following cross-finger flaps in industrial workers: Comparison between immed...
	1 Introduction
	2 Patients and methods
	3 Results
	4 Discussion
	5 Conclusion
	Conflict of interest
	Funding
	Ethical approval
	Consent
	Author’s contributions
	Guarantor
	Appendix A Supplementary data
	References


