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INTRODUCTION:  We  present  a patient  with  a huge  pheochromocytoma  who  ran  a  stormy  intraoperative
course.
PRESENTATION  OF  CASE:  A  57-year-old  woman  underwent  elective  open  surgery  for  a giant  pheochro-
mocytoma  (16 × 15  ×  10  cm)  after  adequate  preoperative  medical  preparation.  The  patient  developed
severe  hypertension  on  tumor  mobilization  followed  bylife-threatening  hypotensionwhen  the  tumor
was  removed.  The  hemodynamic  instability  was successfully  managed.  Histology  showed  a pheochromo-
cytomawith  tumor-free  resection  margins.  The  patient  fully  recoveredandthe  hypertension  completely
urgery
naesthesiology
aparotomy

resolved  after  the  operation.
DISCUSSION:  This  is a rare  and  educational  case report  on  a  patient  with  a huge  pheochromocytoma  who
was successfully  managed  by  a multidisciplinary  team  of  specialists.
CONCLUSION:  Pheochromocytoma  should  be resected  if technically  possible.  A  multidisciplinary  team
approach  is required  for  proper  management.

© 2019  Published  by  Elsevier  Ltd on  behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
. Introduction

Intraoperative maintenance of hemodynamic stability in
atients with a pheochromocytoma is challenging, or even breath-
aking, for the anaesthetists [1,2]. Approximately 15% of patients
ould present with hemodynamic instability, or crisis, even with

dequate preoperative preparation [3]. Pheochromocytoma is an
ncommon neuroendocrine tumor capable of producing cate-
holamines, and it predominantly originates from the adrenal gland
4]. Release of epinephrine and norepinephrine could elicit typ-
cal symptoms which include excruciating headache, excessive
weating, hypoglycemia and intermittent or persistent hyperten-
ion [5,6]. These symptoms are effectively mitigated after the tumor
s removed. However, during surgery to remove the tumor, sudden

uctuations in levels of catecholamines can occur with resultant
evere fluctuations in systemic blood pressure, which can be life-
hreatening. Adequate preoperative medical treatment for heart
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rate control and adequate volume expansion are required and
paramount. Intraoperative anaesthetic managements including
careful monitoring of blood pressure and anticipated vasopressor
drug support are important to prevent severe hypotension [7,8]. An
unusual case of a patient with a giant pheochromocytoma is herein
reported. This patient experienced severe hemodynamic instability
during elective surgery to resect the tumor.

The work has been reported in line with the SCARE criteria [9].

2. Consent for publication

The patients gave her written permission for the authors to pub-
lish the report.

3. Presentation of case

A 57-year-old woman presented to the outpatient department
with an intra-abdominal mass. The patient gave a history of hyper-
tension treated with an alpha-blocker(Terasozin) and a calcium
antagonist (amlodipine).Physical examination revealed that she
had a normal blood pressure(BP) of 126/57 mmHg and a heart

rate of 98 bpm. A non-tender spherical mass was palpable in
the right upper abdomen. A significantly elevated level of urinary
catecholamine and a typical adrenal mass on abdominal CT scan
(Fig. 1) led to the diagnosis of a large right pheochromocytoma

n open access article under the CC BY license (http://creativecommons.org/licenses/
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ig. 1. The CT images of the tumor where venous involvement was  considered. Fig.
eft  renal vein(arrow2); Fig. 1F:right renal vein(arrow 1), left renal vein(arrow2), in

16 cm × 15 cm × 10 cm). The right renal vein and the inferior vena
ava (IVC) were involved by the tumor on CT scanning (Fig. 1).
lectrocardiogram (ECG) showed a sinus rhythm. Echocardiogra-
hy showed normal ventricular function. Laboratory workup and
hest X-ray were normal.

The management of this patient was discussed in a multi-
isciplinary team meeting which included specialists from the
epartments of radiology, general surgery, intensive care, anaes-
hesiology, cardiology, endocrinology and nursing. The decision
as to stabilize her blood pressure with Terasozin and amlodip-

neat the120-130/65-85 mmHg  range, and a beta-blocker was  not
dded since the patient’s heart rate was within the normal range.
urgical resection was planned after 3 days of preoperative med-
cal preparation with maintenance of a persistent hemodynamic
tability. The American Society of Anesthesiologists (ASA) physical
tatus was 2.

Before anaesthetic induction, the blood pressure was
22/82 mmHg. After setting up two peripheral intravenous

ines, mask ventilation and tracheal intubation followed. When
 deep level of anaesthesia was achieved, a central vein pres-
ure(CVP) line for monitoring was conducted via the right internal
ugular vein and an arterial blood pressure(ABP) line for contin-
ous monitoring of BP was inserted via the left radial artery. On

aparotomy using an inverted “T”-shaped incision, the tumor was
ound to be completely capsulated. The right renal vein and IVC

ere compressed by the tumor. Invasion into the surrounding

issues was absent. The tumor was adherent but had not involved
he wall of the IVC (Fig. 2).Fluctuations in the BP and heart rate
ccurred when the tumor was mobilized, with hypertensive peaks

Fig. 2. The macroscopic and microscopic images of the tumor. Fig. 3A: righ
ferior vena cava(arrow 1), portal vein (arrow 2); Fig. 1E: right renal vein(arrow 1),
vena cava(arrow 3).

reaching to 255/158 mmHg  and a heart rate up to 150bpm (Fig. 3).
Phentolamine and sodium nitroprusside were used to stabilize the
BP at the 70∼160/40∼100mmHg and HR at 60∼120bpmranges
(Fig. 3). Severe hypotension occurred when the IVC was  blocked to
facilitate tumor removal.The patient then developed a hypotensive
crisis after the tumor was removed and the IVC was  unblocked. The
patient recovered following ten minutes of resuscitation by the
surgeon performing external cardiac massage and the anaesthetists
administering several boluses of epinephrine and norepinephrine,
as well as rapid volume expansion. A total of 63 mg of epinephrine
and 220 mg  of norepineprhine were used. After hemostasis and
further stabilization,the patient was  transferred to the ICU at
the end of the operation. The total intraoperative blood loss was
7300 ml  and the operation time was  420 min. After a 3-day stay
in the ICU, the patient was transferred to the Hepatopancreatic
Surgery Department. Nine days after surgery, the patient was
discharged home well. Her hypertension completely resolved after
removal of the tumor. On follow-up, the patient fully recovered.
Both the urinary and blood catecholamines, aldosterone and
cortisol became normalized. The diagnosis of pheochromocytoma
was confirmed by histopathology. The resection margins were
clear of tumor (R0 resection).

4. Discussion
The intraoperative management of patients with a pheochro-
mocytoma canturn out to be a nightmare for the anaesthetists.
Operative morbidity and mortality rates have been reported to be
as high as 13% in the 1980s [2]. Currently, surgical resection of a

t renal vein(1), inferior vena cava(2), left renal vein(3), portal vein(4).
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Fig. 3. This figure represents the vital signs during surgery: systoli

heochromocytoma can still be life-threatening although perioper-
tive management has greatly improved [10]. Pheochromocytoma
s capable of producing excessive amounts of catecholamine sre-
ulting in peripheral vascular constriction, reduced blood volume
nd persisten thypertension [11]. Lethal hypertensive crisis hap-
ens when great amounts of catecholaminesare releasedwhen
patient is irritated or when a tumor is pressed [12].

Our patient was diagnosed to have a pheochromocytoma
n the basis of hypertension, elevated levels of urinary VMA
nd an adrenal mass on CT scan. Most reported cases of
heochromocytoma are less than 10 cmin size [13,14]. A benign
heochromocytoma which is under 6 cm in size can be treated

aparoscopically [15,16]. In our patient, laparotomy was  decided
ince the tumor was 16 cm in its greatest diameter and the renal
ein and IVC were possibly involved.

Other than the uncommon size of the tumor, what makes this
ase interesting and educational is the severe hemodynamic insta-
ility during surgery. Despite careful preoperative preparation and

ntraoperative anaesthetic management, dramatic fluctuations in
he BP and heart rate occurred, with severe hypertension fol-
owed by a hypotensive crisis. Such fluctuations have been reported
n patients with a pheochromocytoma,but not as dramatic as in
ur patient. Although the underlying pathophysiological mecha-
isms of this hemodynamic fluctuation remain unclear [17], the

arge tumor size with excessive catecholamines secretion dur-
ng manipulation of the tumor probably led to the hypertensive
risis in our patient. The inadequate volume replacement, the
arge intraoperativeblood loss (7300 ml)  during surgery,and the
lamping of the IVC probably resulted in the severe hypotension.
urthermore, persistent high levels of catecholamines in patients
ith a pheochromocytoma could result in adrenergic receptor

nsensitivity, with reduced blood volume, blood cell redistribu-
ion and damage to the myocardia. After the tumor was removed,

cute withdrawal of catecholamines secretion could also induced
he severe hypotension following the hypertensive crisis. Severe
ypotension during surgery is likely to result in cardiac arrest which
an be irreversible in patients with a pheochromocytoma [2], if
d pressure (SBP), diastolic blood pressure (DBP), heart rate (bpm).

the patient is not adequately resuscitated. Fortunately, the patient
recovered well after cardiac massage, with rapid volume expansion
and extensive provision of catecholamines to provide perfusion to
the vital organs.

The positive outcome of this patient can be attributed to the
close cooperation of the multidisciplinary team of specialists in
the preoperative, intraoperative and postoperative periods. Prior to
surgery, surgeons worked with a cardiologist and an endocrinolo-
gist to confirm the diagnosis, conducted comprehensive evaluation
and stabilized the BP. During surgery, the surgeons and the anaes-
thestists joined hands to combat the hemodynamic instability.
Intensive care specialists helped to stabilize the postoperative
period of the patient.

In conclusion, an unusual case of a patient with a giant
pheochromocytoma was  presented who developed life-
threatening hemodynamic instability during surgery, despite
adequate preoperative medical preparation to stabilize the
patient. A multi-disciplinary team management of this patient
played an important role in achieving success in this patient.

Conflicts of interest

No conflicts of interest.

Sources of funding

No sources of funding for my research.

Ethical approval

Not applicable. The study is exempt from ethical approval in our
institution.
Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy



 –  O
6 of Sur

o
o

A

Z
m
s
w
t

R

G

P

R

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
2 J.Y. Hu et al. / International Journal 

f the written consent is available for review by the Editor-in-Chief
f this journal on request

uthor contribution

Lau WY  was responsible for study design and reproofing. Zhen
J performed the surgery. Wang HB performed the anaesthesia and
anaged the patient during surgery. Hu JY was an assistant for the

urgery. Wang C and Chen PX collected and analyzed tha data as
ell as wrote this paper. Lau WY and Zhen ZJ were corresponding

o this article.

egistration of research studies

No Needed.

uarantor

Hu JY, Wang C, MD,  Wang HB, Chen PX, MD,Zhen ZJ, Lau WY.

rovenance and peer review

Not commissioned, externally peer-reviewed.

eferences

[1] D.J. Myklejord, Undiagnosed pheochromocytoma: the anesthesiologist
nightmare, Clin. Med. Res. 2 (2004) 59–62.

[2] J. Naranjo, S. Dodd, Y.N. Martin, Perioperative Management of

Pheochromocytoma, J. Cardiothorac. Vasc. Anesth. 31 (2017) 1427–1439.

[3] W.  Vorselaars, E.L. Postma, E. Mirallie, et al., Hemodynamic instability during
surgery for pheochromocytoma: comparing the transperitoneal and
retroperitoneal approach in a multicenter analysis of 341 patients, Surgery
163 (2018) 176–182.

[

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
gery Case Reports 56 (2019) 59–62

[4] G. Conzo, C. Gambardella, G. Candela, et al., Single center experience with
laparoscopic adrenalectomy on a large clinical series, BMC  Surg. 18 (2018) 2.

[5] V. Strajina, B.M. Dy, D.R. Farley, et al., Surgical treatment of malignant
pheochromocytoma and paraganglioma: retrospective case series, Ann. Surg.
Oncol. 24 (2017) 1546–1550.

[6] M.M.  Zhang, W.  Mao, D. Wu,  P. Liu, Pheochromocytoma with ventricular
tachycardia as the presenting symptom, Chin. Med. J. (Engl.) 129 (2016)
1505–1506.

[7] R. Mihai, G.P. Sadler, H. Bridge, Adrenergic blockade with phenoxybenzamine
and propranolol in a cohort of 60 patients undergoing surgery for
phaeochromocytoma, Eur. J. Anaesthesiol. 25 (2008) 508–510.

[8] D.L. Pan, H.Z. Li, Z.P. Zeng, [The discussion of standards for clinical functional
gradation and preoperative preparation of pheochromocytoma], Zhonghua
Wai  Ke Za Zhi 42 (2004) 1089–1092.

[9] R.A. Agha, A.J. Fowler, A. Saetta, I. Barai, S. Rajmohan, D.P. Orgill, for the SCARE
Group, The SCARE Statement: consensus-based surgical case report
guidelines, Int. J. Surg. 34 (2016) 180–186.

10] M.  Jiang, H. Ding, Y. Liang, et al., Preoperative risk factors for haemodynamic
instability during pheochromocytoma surgery in Chinese patients, Clin.
Endocrinol. (Oxf.) 88 (2018) 498–505.

11] J.W. Lenders, G. Eisenhofer, Pathophysiology and diagnosis of disorders of the
adrenal medulla: focus on pheochromocytoma, Compr. Physiol. 4 (2014)
691–713.

12] A. Prejbisz, J.W. Lenders, G. Eisenhofer, A. Januszewicz, Mortality associated
with phaeochromocytoma, Horm. Metab. Res. 45 (2013) 154–158.

13] L. Sibal, A. Jovanovic, S.C. Agarwal, et al., Phaeochromocytomas presenting as
acute crises after beta blockade therapy, Clin. Endocrinol. (Oxf.) 65 (2006)
186–190.

14] J.G. Hudsmith, C.E. Thomas, D.A. Browne, Undiagnosed phaeochromocytoma
mimicking severe preeclampsia in a pregnant woman at term, Int. J. Obstet.
Anesth. 15 (2006) 240–245.

15] H.S. Chung, M.S. Kim, H.S. Yu, et al., Laparoscopic adrenalectomy using the
lateral retroperitoneal approach: Is it a safe and feasible treatment option for
pheochromocytomas larger than 6 cm? Int. J. Urol. 25 (2018)
414–419.

16] G. Conzo, M.  Musella, F. Corcione, et al., Laparoscopic adrenalectomy, a safe
procedure for pheochromocytoma. A retrospective review of clinical series,
Int. J. Surg. 11 (2013) 152–156.

17] G. Conzo, D. Pasquali, V. Colantuoni, et al., Current concepts of

pheochromocytoma, Int. J. Surg. 12 (2014) 469–474.

uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30032-X/sbref0085
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Severe hemodynamic instability during elective surgery for a patient with a giant pheochromocytoma: A case report
	1 Introduction
	2 Consent for publication
	3 Presentation of case
	4 Discussion
	Conflicts of interest
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


