
G

S
c

B
a

2
b

A
R
R
A
A

K
S
H
R
S

1

g
i
w
l
t
p
m
w
m

h

0

Neurochirurgie 65 (2019) 27–31

Disponible  en  ligne  sur

ScienceDirect
www.sciencedirect.com

eneral  review

pontaneous  resolution  and  complete  recovery  of  spontaneous
ervical  epidural  hematoma:  Report  of  two  cases  and  literature  review

.  Zhanga,1,  J.  Chenb,1, N.  Zoua,1,  L.  Wanga, H.  Wanga,  J.  Jianga, D.  Chena,∗,  X.  Lua,∗

Department of Orthopaedics, Shanghai Changzheng Hospital, Second Military Medical University, No. 415, Feng Yang Street, Huangpu District, Shanghai
00003, China
Department of Neurosurgery, Shanghai Changzheng Hospital, Second Military Medical University, Shanghai, China

a  r  t  i  c  l e  i n  f  o

rticle history:
eceived 12 May  2018
eceived in revised form 8 September 2018
ccepted 6 October 2018
vailable online 8 January 2019

eywords:
pontaneous spinal epidural hematoma
emiparesis
adiculopathy
pontaneous resolution

a  b  s  t  r  a  c  t

Objective.  –  To  present  the  natural  course  and  treatment  modalities  of  spontaneous  cervical  epidural
hematoma  (SCEH),  by reporting  two  rare  cases  with  spontaneous  resolution  in  both  clinical  and  radiologic
findings  without  surgery.
Material  and  methods.  – One  patient  presenting  with  acute  right  side  hemiparesis  and  another  showing
pure  cervical  radiculopathy  were  diagnosed  with  SCEH  on magnetic  resonance  imaging  (MRI).  Both  were
both treated  non-operatively.  We  also  conducted  a literature  review  of  19  cases  of spontaneous  spinal
epidural  hematoma  (SSEH).
Results.  – These  two patients  achieved  complete  resolution  in  terms  of  both  neurologic  function  and
radiologic  findings  within  21  days  after  onset.  In the  literature  review,  63.2%  of cases  experienced  neu-
rologic improvement  in the first 24  h, 78.9%  achieved  complete  neurologic  recovery  within  1 month,  and
radiological  images  showed  complete  resolution  of  hematoma  in  the  first month  for  73.7%  of  patients.
Conclusions.  – Atypical  cervical  SSEH  can  mimic  cerebral  stroke  or a ruptured  cervical  disc.  A high  index  of
clinical suspicion  followed  by  MRI  examination  is  critical  for  diagnosis.  Prompt  surgical  decompression

and  evacuation  of  the  hematoma  is generally  regarded  as first-line  treatment.  However,  for  patients  with-
out or  with  only  slight  neurologic  symptoms,  or showing  early  and  sustained  neurologic  improvement,
non-surgical  therapy  with  close  observation  is  a viable  alternative.  Both  neurologic  and  radiologic  reso-
lution  can  be  expected  within  the  first  month  following  onset  in most  cases  of  spontaneous  resolution  of
SSEH.

© 2018  Elsevier  Masson  SAS.  All  rights  reserved.
. Introduction

Spontaneous spinal epidural hematoma (SSEH) is a rare emer-
ent clinical condition that causes spinal cord compression. Annual
ncidence is 0.1 per 100,000 individuals [1]. SSEH usually presents

ith sudden onset of neck or back pain at the involved vertebral
evel, with radiating pain followed by rapidly progressive symp-
oms and signs of spinal cord compression [2,3]. It may  lead to
ermanent neurological deficit or even death if diagnosis and treat-
ent are delayed [4]. The clinical presentation can vary greatly
hen SSEH occurs in the cervical spine [5,6], and morbidity and

ortality correlate strongly with cervical hematomas [7].
Prompt surgical decompression and evacuation of the

ematoma is generally regarded as the optimal treatment for
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SSEH, since symptom duration is reported to be associated with
unfavorable outcome [2,7–9]. However, a handful of patients have
also shown spontaneous resolution in terms of both clinical and
radiologic findings even without surgery [10–25]. This makes
selection of treatment modality difficult, given the complications
liable to be induced by surgery. Here we report two  uncommon
cases of spontaneous cervical epidural hematoma (SCEH) that
resolved under non-operative treatment, with complete neu-
rologic recovery. The relevant literature was  also reviewed, to
determine the natural course of this disorder and appropriate
management.

2. Case reports
2.1. Case 1

A 60-year-old man  experienced sudden onset of severe neck
and right shoulder pain during sleep, followed by progressive

https://doi.org/10.1016/j.neuchi.2018.10.008
http://www.sciencedirect.com/science/journal/00283770
http://crossmark.crossref.org/dialog/?doi=10.1016/j.neuchi.2018.10.008&domain=pdf
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Fig. 1. A. Onset-MRI. Sagittal T2-weighted image (left) showing the epidural hematoma at C4-C6 level. It is hyperintense on T2-weighted image (left). Axial T2-weighted
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mage  (right) showing the epidural hematoma in the right posterolateral region co
as  decreased observably. Intensity of the lesion has changed to slight hypointen
2-weighted images showing complete disappearance of the epidural hematoma.

ight-limb weakness. He was unable to stand and was  brought
o the emergency room 3 h after onset. Initial neurological exam-
nations revealed intact consciousness, right side limb weakness
muscle power scored as 3/5 in the right upper and 2/5 in the right
ower limb), and hypoesthesia at the C5 right dermatome. Right-
imb deep tendon reflexes were absent. He was in good condition
xcept for mild hypertension, with blood pressure at 145/94 mmHg
n arrival. No history of trauma or anticoagulant therapy was
eported. Blood tests, comprising platelet count, prothrombin
ime, partial thromboplastin time and biochemistry profile, were
nremarkable. A computed tomography (CT) scan and diffusion

agnetic resonance imaging (MRI) of the brain were taken to rule

ut intracranial hemorrhage or cerebral infarction. Cervical spine
RI  revealed a well-defined ovoid lesion in the right posterolat-

ral epidural region at C4-6 level, compressing the right side of
ssing the right side of the spinal cord. B. Follow-up MRI  (3 days). Size of the lesion
 T2-weighted images. C. Follow-up MRI (21 days). Sagittal (left) and axial (right)

spinal cord. The lesion was isointense on T1-weighted and hyper-
intense on T2-weighted images (Fig. 1A). SCEH was suspected. No
flow voids or post-contrast enhancement were present.

Intravenous dexamethasone was  administered immediately,
and emergency decompression surgery was planned. During prepa-
ration for surgery, pain and limb weakness unexpectedly started
to improve spontaneously, 8 h after onset; right hemiparesis
improved to grade 4/5. Surgery was therefore deferred, and
non-operative treatment with close neurological and radiologic
monitoring was implemented. Three days after admission, he was
almost symptom-free except for mild neck pain and was  able

to walk without any assistance. Meanwhile, repeat MRI 3 days
after onset showed decreased hematoma, and intensity on T1-
weighted images had become heterogeneous with hyperintense
areas, whileT2-weighted images revealed slight hypointensity for



B. Zhang et al. / Neurochirurgie 65 (2019) 27–31 29

Fig. 2. A. Onset-MRI. Sagittal T2-weighted image (left) showing the epidural hematoma at C2-C6 level with heterogeneous intensity. Axial T2-weighted image (right) showing
mass  effect caused by the well-defined epidural hematoma (black arrow) creating rightward shift of the spinal cord (white arrow). Direct cord compression is not obvious
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nd  the spinal canal “buffer space” is relatively large. B. Follow-up MRI  (7 days). Sag
21  days). Sagittal T2-weighted image showing complete disappearance of the epid
3/4  disc herniation with no evidence of SSEH recurrence.

he lesion (Fig. 1B). The patient achieved complete neurological
ecovery 21 days after onset, with completely resolved SCEH on MRI
mages (Fig. 1C). There was no recurrence or neurological deficit
uring 1 year’s follow-up.

.2. Case 2

A 53-year-old man  was admitted with sudden onset neck pain
adiating to the left shoulder and upper limb, accompanied by 1
ay’s numbness and weakness in the left upper limb. Medical his-
ory was unremarkable, with no neck trauma, bleeding disorder
r drug use. Physical examination revealed grade 3/5 weakness of
ajor muscle groups in the left upper limb and decreased sen-

ation to pin-prick and light touch between the left C4 and C6
ermatomes. Reflexes were normal. Based on clinical symptoms
nd signs, cervical spondylotic radiculopathy was  suspected, and
ervical MRI  was performed. The result revealed a well-defined
usiform mass compatible with a hematoma in the left postero-
ateral epidural region, extending from C2 to C6 (Fig. 2A). Sagittal
2-weighted images showed mass with heterogeneous intensity.
xial T2-weighted images demonstrated the mass effect caused
y the well-defined epidural hematoma, creating rightward shift
f the spinal cord. Direct cord compression was  not obvious on
mages, and the spinal canal space was relatively wide (Fig. 2A).
aboratory study results were all within normal limits.

Considering the presentation of pure cervical radiculopathy
ithout signs or symptoms of cord compression, non-operative

reatment was decided on, with close neurological and radiologic
onitoring. Non-steroid anti-inflammatory drugs and intravenous

examethasone were administered for symptomatic treatment,
nd a Philadelphia neck collar was used for neck immobilization.
umbness and weakness improved gradually. Seven days after
nset, the patient was free of symptoms, and MRI showed observ-
bly decreased hematoma size (Fig. 2B). Twenty-one days after
nset, complete resolution of epidural hematoma (Fig. 2C) was
emonstrated on MRI, and the patient remained asymptomatic.
t 5 months’ follow-up, the patient complained of occasional left
houlder pain without sensorimotor deficit, and repeat MRI  showed
ild C3/4 disc herniation with no evidence of SSEH recurrence

Fig. 2D).

. Discussion
SSEH is a rare cause of spinal cord and radicular compression,
ccounting for less than 1% of all spinal epidural space-occupying
esions [26]. Though any vertebral segments may  be involved,
-weighted image showing observably decreased hematoma size. C. Follow-up MRI
ematoma. D. Follow-up MRI  (5 months). Sagittal T2-weighted image showing mild

location is predominantly in cervicothoracic and thoracolumbar
dorsal areas [7,8], SSEH is most often attributed to spontaneous
collection of blood in the spinal epidural space, without any
traumatic or iatrogenic cause [8]. However, this does not exclude
predisposing factors such as coagulopathy, vascular malformation,
antiplatelet or anticoagulant therapy, cavernous angioma or tumor
[11,27–30]. Other authors argue that only cases of idiopathic origin
should be considered as SSEH [30]. Approximately 40 to 61% of
cases without any underlying reported cause could match the
criteria for idiopathic SSEH [31].

SSEH usually presents with sudden onset of neck or back pain at
the involved vertebral level, with radiating pain followed by rapidly
progressive symptoms and signs of spinal cord compression [2,3].
However, early accurate diagnosis is a challenge, especially in cer-
vical SSEH (SCEH) [6]. Due to varying rapidity of onset and severity
of upper spinal cord and radicular compression, various symptoms
in SCEH can mimic  cerebral stroke, ruptured cervical disc or cervical
arterial dissection [10,32]. Therefore, MRI  is critical for diagnosis of
SCEH and can reveal the location and extent of the hematoma and
the severity of spinal cord compression and spinal cord edema. In
the present case No. 1, presentation with acute right side hemipare-
sis and history of hypertension easily led to an initial impression
of cerebral stroke. Although the patient was diagnosed correctly,
he could have been misdiagnosed as having cerebral infarction if
cervical MRI  had not been performed, and would have deteriorated
severely if intravenous thrombolysis had therefore been attempted
[6,33]. Interestingly, in case No. 2, pain, numbness and weakness
in a single limb was the major presentation, which was consis-
tent with radicular lesion. This is very rare in SCEH and has been
reported only once [10]. On the axial T2-weighted image (Fig. 2A),
the spinal canal “buffer space” was  relatively large, and the mass
effect of the well-defined epidural hematoma pushed spinal cord to
the right, although direct cord compression was  not clear. Hence we
speculated that rightward spinal cord displacement might stretch
the contralateral cervical nerve roots and cause radiculopathy, sim-
ilar to the hypothesis of C5 nerve root palsy following cervical
decompression surgery [34]. The experience derived from this case
and the literatures implies that SCEH presenting isolated radicular
involvement is more suitable for non-operative treatment [10,35].

We conducted a comprehensive search of the medical literature
on PubMed, Embase and Web  of Science in January 2018. Search
terms were: (epidural hematoma) and (spontaneous) and (spin*).

A total of 17 spontaneously resolved SSEH patients were identi-
fied in the English-language literature, with radiological imaging
proving complete disappearance of the epidural hematoma. The
characteristics and natural course of these patients as well as the
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Table 1
Summary of reported SSEH cases with spontaneous resolution in both clinical and radiologic findings without surgery.

Author and
year

Age (yrs),
Gender

History Level Position Radiology AIS Grade Why  non-
operative

Improvement
interval

Neurologic
recovery
interval

Radiologic
resolution
interval

Present study 60, M Hypertension C4-C6 Dorsolateral MRI  D Spontaneously
improved

8 h 21 d 21 d

53,  M No special C2-C6 Dorsolateral MRI  E Mild symptoms 1 d 7 d 21 d
Villas  et al.,
2006

64, M Anticoagulant C4-C5 Dorsolateral MRI  E Misdiagnosis 2 d 7 d 1 m

Subbiah  et al.,
2010

65, M Anticoagulant C4-T1 Ventral MRI  C Comorbidities 48 h 1 m 1 m

Silber  et al.,
1996

51, M NSAID C5-T4 Dorsolateral MRI  B Patient refusal 24 h 1 m 1 m

Sei  et al., 1991 61, F No special C4-C7 Dorsolateral MRI  Unknown Spontaneously
improved

5 d 24 d 18 d

Schroder et al.,
2005

80, M Hypertension L1-L5 Ventral MRI  D Spontaneously
improved

4 h 24 h 5 m

Sathirapanya
et  al., 2013

62, M Hypertension C7-T4 Ventral MRI  A Spontaneously
improved

20 h 4.5 m Unknown

Saito  et al.,
1994

49, M No special L2-L3 Dorsal MRI  E Patient refusal 1.5 m 2 m 10 m

Lemmens et al.,
2012

66, F No special C2-C7 Dorsal MRI  Unknown Spontaneously
improved

Hours Hours 1 wk

Kato  et al.,
1994

54, M Hypertension C2-C7 Ventral MRI  A Spontaneously
improved

8 h 10 d 1 m

Ishida  et al.,
2011

56, F No special C3-C5 Dorsolateral MRI  Unknown Mild symptoms Unknown Unknown 8 d

Hentschel
et  al., 2001

68, M No special C7-T1 Dorsal MRI  B Spontaneously
improved

15 min 1 d 4 m

65,  F Hypertension T7-T12 Ventral CT MRI  A Spontaneously
improved

3 h 1 m 3 m

Buyukkaya
et  al., 2014

46, M No special C5-T1 Dorsolateral MRI  C Spontaneously
improved

Unknown 48 h 48 h

Aoki  et al.,
2012

64, M Antiplatelet C2-T3 Dorsal MRI  A Spontaneously
improved

5 h 3 d 24 d

Anderson et al.,
1989

63, F Antiplatelet C3-C7 Dorsolateral CT Unknown No
deterioration

24 h 3 m 3 wk

Wagner et al.,
1996

74, M Antiplatelet C2-C6 Dorsolateral MRI  Unknown Spontaneously
improved

12 h 13 d 3 d

Halim  et al.,
2008

25, M No special C2-T1 Ventral MRI  A Delayed
diagnosis

10 d 24 d 11 d
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IS Grade: ASIA Impairment Scale Grade; CT: computed tomography; Improveme
esonance imaging; Neurologic recovery interval: time between onset and complete
nterval: time between onset and resolution of hematoma on radiologic findings.

wo present cases are detailed in Table 1. Male patients were
ore likely to be treated non-operatively, accounting for 73.7% of

pontaneously resolved patients. As hypertension was considered
ncorrelated with the SSEH [36], anticoagulant or antiplatelet ther-
py was the most common predisposing factor (5/19 = 26.3%). A
ajority of these spontaneously resolved patients showed cervical

ematoma (16/19 = 84.2%) and almost half had SCEH (9/19 = 47.4%).
ive patients (5/19 = 26.3%) had complete neurologic deficit (ASIA
mpairment scale grade A) and 6 (6/19 = 31.6%) had incomplete
eurologic deficit (ASIA grade B, C or D). Spontaneous improve-
ent at or before medical evaluation was the most likely cause

12/19 = 63.2%) of selection for non-surgical therapy. Misdiagnosis,
elayed diagnosis, associated comorbidities with high surgical risk
r patient’s refusal of surgery were other reported reasons for not
perating. Neurological improvement time ranged from 15 min  to
.5 months, and 12 of the 19 patients (12/19 = 63.2%) experienced
eurologic improvement in the first 24 h following onset. Neuro-

ogic recovery time ranged from 24 h to 4.5 months, and a majority
f these spontaneously resolved patients (15/19 = 78.9%) showed
omplete recovery within 1 month of onset. Radiologic resolution
ime ranged from 3 days to 10 months, and MRI  or CT imaging
roved that 73.7% patients (14/19) showed complete resolution of

pidural hematoma in the first month.

Nevertheless, prompt surgical decompression and evacuation of
he hematoma is still the first-line option for SSEH [2,7–9]. Laminec-
omy or hemilaminectomy is the most common operative approach
erval: time between initial onset and neurological improvement; MRI: magnetic
logic recovery; NSAID: nonsteroidal anti-inflammatory drugs; Radiologic resolution

[8], and laminoplasty is recommended for SCEH [2]. Several major
case series documented surgical outcomes [2,3,8,9,31,37]. Prog-
nosis is strongly dependent on initial neurologic status: patients
with incomplete neurologic deficit have better outcomes than
those with complete deficit [3,8,37]. In the case series reported
by Liao et al., 88.9% of patients with incomplete neurological
deficit achieved complete recovery within 1 year, versus only
37.5% of those with complete deficit [3]. Shorter interval between
symptom onset and surgery was associated with better outcome
[7,9], and even patients with complete neurologic deficit achieved
better functional neurologic recovery when decompression was
performed within 24 h [9]. Shorter progression interval between
primary symptom onset and onset of neurological deficit and spinal
cord edema on MRI  [8,31] were also reported to be associated with
poor prognosis. Therefore, due to the unpredictable course of SSEH,
early surgical intervention before onset more serious neurological
deficit is the generally accepted attitude in SSEH.

Therefore, in selected patients without or with only slight
neurologic symptoms, or showing early sustained neurologic
improvement, non-surgical therapy with close observation and
repeated MRI  follow-up is a viable treatment option that can
achieve excellent neurologic outcome. However, considering that

most spontaneously resolved SSEH patients experienced neuro-
logic improvement in the first 24 h, if neurologic improvement is
not observed within the first 24 h in a patient with severe neuro-
logic deficit, or if neurologic deterioration occurs and neurologic
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mprovement stops at an unacceptable level, surgical intervention
hould be undertaken as soon as possible.

. Conclusion

SCEH is a rare clinical emergency, needing prompt diagnosis
nd treatment. Atypical presentations can mimic  cerebral stroke
r ruptured cervical disc, and MRI  examination is critical for diag-
osis. For patients without or with only slight neurologic symptoms
r showing early sustained neurologic improvement, non-surgical
herapy with close observation and repeated MRI  follow-up is a
iable option that can achieve excellent neurologic outcome. How-
ver, for patients in whom neurological function is not improved
ithin the first 24 h or deteriorates continuously, prompt surgical

ntervention should be undertaken.

eview board approval

All treatments performed in the study were in accordance
ith the ethical standards of the Ethics Committee of Shanghai
hangzheng Hospital and the 1964 Helsinki Declaration and its

ater amendments, or comparable ethical standards.

atient consent

Patients consented to the submission of this case report to the
ournal.

unding

None.

isclosure of interest

The authors declare that they have no competing interest.

eferences

[1] Holtås S, Heiling M, Lönntoft M.  Spontaneous spinal epidural hematoma: find-
ings at MR imaging and clinical correlation. Radiology 1996;199(2):409–13.

[2] Matsumura A, Namikawa T, Hashimoto R, et al. Clinical management for
spontaneous spinal epidural hematoma: diagnosis and treatment. Spine J
2008;8(3):534–7.

[3] Liao CC, Lee ST, Hsu WC,  Chen LR, Lui TN, Lee SC. Experience in the surgical man-
agement of spontaneous spinal epidural hematoma. J Neurosurg 2004;100(1
Suppl Spine):38–45.

[4] Lawton MT,  Porter RW,  Heiserman JE, Jacobowitz R, Sonntag VK, Dickman CA.
Surgical management of spinal epidural hematoma: relationship between sur-
gical timing and neurological outcome. J Neurosurg 1995;83(1):1.

[5] Is MFR. Spontaneous cervical epidural hematoma with hemiparesis mimicking
cerebral stroke. Case Rep Emerg Med  2014;2014:210146.

[6] Wang CC, Chang CH, Lin HJ, Lin KC, Kuo JR. Misdiagnosis of spontaneous cervical
epidural haemorrhage. Eur Spine J 2009;18(Suppl. 2):210–2.

[7] Groen RJM, van Alphen HAM. Operative treatment of spontaneous spinal epidu-
ral  hematomas: a study of the factors determining postoperative outcome.
Neurosurgery 1996;39(3):494–509.

[8] Zhong W,  Chen H, You C, Li J, Liu Y, Huang S. Spontaneous spinal epidural
hematoma. J Clin Neurosci 2011;18(11):1490–4.
[9] Shin JJ, Kuh SU, Cho YE. Surgical management of spontaneous spinal epidural
hematoma. Eur Spine J 2006;15(6):998–1004.

10] Carlos V, Alvaro S, Matías A. Pure cervical radiculopathy due to spontaneous
spinal epidural haematoma (SSEH): report of a case solved conservatively. Eur
Spine J 2006;15(5):569–73.

[

gie 65 (2019) 27–31 31

11] Subbiah M,  Avadhani A, Shetty AP, Rajasekaran S. Acute spontaneous cervi-
cal  epidural hematoma with neurological deficit after low-molecular-weight
heparin therapy: role of conservative management. Spine J 2010;10(7):
e11–5.

12] Silber SH. Complete nonsurgical resolution of a spontaneous spinal epidural
hematoma. Am J Emerg Med  1996;14(4):391–3.

13] Sei A, Nakamura T, Hashimoto N, Mizuta H, Sasaki A, Takagi K. Cervi-
cal  spinal epidural hematoma with spontaneous remission. J Spinal Disord
1991;4(2):234.

14] Schroder J, Palkovic S, Wassmann H. Spontaneous spinal epidural haematoma:
a  therapeutical challenge? Report of an unusual case. Emerg Med  J
2005;22(5):387–8.

15] Sathirapanya P, Setthawatcharawanich S, Limapichat K, Phabphal K. Thunder-
clap headache as a presentation of spontaneous spinal epidural hematoma with
spontaneous recovery. J Spinal Cord Med  2013;36(6):707–10.

16] Saito S, Katsube H, Kobayashi Y. Spinal epidural hematoma with spon-
taneous recovery demonstrated by magnetic resonance imaging. Spine
1994;19(4):483–6.

17] Lemmens R, Ceuppens J, Wilms G, Depreitere B. Transient hemipare-
sis  caused by spontaneous cervical epidural hematoma. Acta Neurol Belg
2012;112(3):291–3.

18] Kato S, Seki H, Koshu K. Acute cervical spinal epidural hematoma with sponta-
neous resolution – case report. Neurol Med  Chir 1994;34(1):23–6.

19] Ishida A, Matsuo S, Niimura K, Yoshimoto H, Shiramizu H, Hori T. Cervical spon-
taneous spinal epidural hematoma with internal jugular vein thrombosis. J
Neurosurg Spine 2011;15(2):187–9.

20] Hentschel SJ, Woolfenden AR, Fairholm DJ. Resolution of spontaneous
spinal epidural hematoma without surgery: report of two cases. Spine
2001;26(22):E525.

21] Buyukkaya R, Aydin O, Hakyemez B, Seref D. Rapid spontaneous recovery after
development of a spinal epidural hematoma: a case report. Am J Emerg Med
2014;32(3), 291 e291-293.

22] Aoki Y, Yamagata M, Shimizu K, et al. An unusually rapid spontaneous recovery
in  a patient with spinal epidural hematoma. J Emerg Med  2012;43(2):e75–9.

23] Anderson TJ, Donaldson IM.  Spontaneous resolution of cervical spinal epidural
haematoma. Postgrad Med  J 1989;65(765):488.

24] Wagner S, Forsting M,  Hacke W.  Spontaneous resolution of a large spinal epidu-
ral hematoma: case report. Neurosurgery 1996;38(4):816.

25] Halim TA, Nigam V, Tandon V, Chhabra H. Spontaneous cervical epidu-
ral  hematoma: report of a case managed conservatively. Indian J Orthop
2008;42(3):357–9.

26] Alexiadourudolf C, Ernestus RI, Nanassis K, Lanfermann H, Klug N. Acute non-
traumatic spinal epidural hematomas. An important differential diagnosis in
spinal emergencies. Spine 1998;23(16):1810–3.

27] Groen RJ, Ponssen H. The spontaneous spinal epidural hematoma. A study of
the  etiology. J Neurol Sci 1990;98(2–3):121–38.

28] Bamps S, Decramer T, Vandenbussche N, et al. Dabigatran-associated spon-
taneous acute cervical epidural hematoma. World Neurosurg 2015;83(2):
257–8.

29] Nirupam N, Pemde H, Chandra J. Spinal epidural hematoma in a patient with
hemophilia B presenting as acute abdomen. Indian J Hematol Blood Transfus
2014;30(Suppl 1):54–6.

30] Beatty RM, Winston KR. Spontaneous cervical epidural hematoma. A consider-
ation of etiology. J Neurosurg 1984;61(1):143–8.

31] Liu Z, Jiao Q, Xu J, Wang X, Li S, You C. Spontaneous spinal epidural hematoma:
analysis of 23 cases. Surgl Neurol 2008;69(3), 253-260; discussion 260.

32] Shoamanesh A, Romero JR, Kase CS. Spontaneous cervical spinal epidural
hematoma mimicking acute stroke. Can J Neurol Sci 2014;41(4):533–4.

33] Ito H, Takai K, Taniguchi M.  Spontaneous cervical epidural hematomas with
acute hemiparesis should be considered a contraindication for intravenous
thrombolysis: a case report with a literature review of 50 cases. Intern Med
2014;53(1):57–62.

34] Guzman JZ, Baird EO, Fields AC, et al. C5 nerve root palsy following decompres-
sion of the cervical spine: a systematic evaluation of the literature. Bone Jt J
2014;96–B(7):950.

35] Groen RJ. Non-operative treatment of spontaneous spinal epidural hematomas:
a review of the literature and a comparison with operative cases. Acta Neurochir
2004;146(2):103–10.

36] Groen RJ, Hoogland PV. High blood pressure and the spontaneous spinal epidu-
2008;15(2):119–23.
37] Börm W,  Mohr K, Hassepass U, Richter HP, Kast E. Spinal hematoma unrelated to

previous surgery: analysis of 15 consecutive cases treated in a single institution
within a 10-year period. Spine 2004;29(24):555–61.

http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0190
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0195
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0200
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0205
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0210
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0215
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0220
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0225
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0230
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0235
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0240
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0245
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0250
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0255
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0260
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0265
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0270
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0275
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0280
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0285
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0290
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0295
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0300
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0305
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0310
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0315
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0320
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0325
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0330
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0335
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0340
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0345
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0350
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0355
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0360
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0365
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370
http://refhub.elsevier.com/S0028-3770(18)30364-3/sbref0370

	Spontaneous resolution and complete recovery of spontaneous cervical epidural hematoma: Report of two cases and literature...
	1 Introduction
	2 Case reports
	2.1 Case 1
	2.2 Case 2

	3 Discussion
	4 Conclusion
	Review board approval
	Patient consent
	Funding
	Disclosure of interest
	References


