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INTRODUCTION:  The  prognosis  of  atypical  pulmonary  carcinoid  with  liver  metastases  is extremely  poor,
and  patients  with  multiple  liver  metastases  are  often  treated  using  non-surgical  therapies.  We  report
a  case  with  multiple  liver  metastases  from  atypical  pulmonary  carcinoid  that  was  successfully  treated
using two-stage  hepatectomy  combined  with  embolization  of  portal  vein  branches.
PRESENTATION  OF  CASE:  A 48-year-old  man  was  referred  to our  department  after  multiple  liver tumors
were  detected  in both  liver  lobes  on computed  tomography.  He had undergone  right upper  lobectomy  of
the lung  for  atypical  pulmonary  carcinoid  (T2a,  N0,  M0; Stage  IB)  2 years  previously.  Positron  emission
tomography-computed  tomography  showed  no  extrahepatic  tumor  manifestations.  The tumors  were
located  in  segment  2, 3, 5/8 and the right  hepatic  vein  drainage  area. We  planned  complete  resection
of  metastases  in  a two-stage  hepatectomy.  The  first  stage  comprised  concomitant  left  lateral  segmen-
tectomy,  partial  hepatectomy  of segment  5/8 and  portal  vein  embolization  of the  posterior  segmental
branches.  The  second  stage  comprised  resection  of  the  right  hepatic  vein  drainage  area,  performed  21
days  after  the  first  surgery.  Histopathological  diagnosis  was  liver  metastases  of  atypical  pulmonary  car-
cinoid.  Postoperative  bile  leak  developed,  which  was  treated  with  endoscopic  retrograde  biliary  drainage
and percutaneous  bile  leak drainage.  He has  been  followed  for  24  months  postoperatively  without  tumor
recurrence.

DISCUSSION:  Two-stage  hepatectomy  may  represent  an  option  for  bilobar  multiple  liver metastases  from
atypical  pulmonary  carcinoid.
CONCLUSION:  We  successfully  treated  a patient  with  multiple  liver  metastases  of  atypical  pulmonary  car-
cinoid  using  a  two-stage  hepatectomy  combined  with  portal  vein embolization  of  the posterior  segmental
branches.

© 2020  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction
Atypical pulmonary carcinoid (AC) is a more aggressive variant
f a peripheral pulmonary carcinoid tumor.

Abbreviations: AC, atypical pulmonary carcinoid; CT, computed tomography;
NETS, European Neuroendocrine Tumor Society; FLRV, future liver remnant vol-
me; Gd-EOB-DTPA, gadolinium ethoxybenzyl diethylenetriamine pentaacetic acid;
EP-NET, gastroenteropancreatic neuroendocrine tumor; MRI, magnetic resonance

maging; PET, positron emission tomography; TC, typical carcinoid.
∗ Corresponding author.
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210-2612/© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Grou
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

The prognosis of AC with liver metastases is extremely poor.
Patients with multiple liver metastases from AC are often treated
using non-surgical therapies such as somatostatin analogue,
chemotherapy, peptide receptor radionuclide therapy, radiofre-
quency ablation or transarterial embolization [1,2]. Two-stage
hepatectomy has recently been reported as a safe procedure that
improves outcomes bilobar multiple colorectal liver metastases
[3,4]. However, few reports have described hepatectomy for bilobar
multiple liver metastases of AC. We  report a case with bilobar liver
metastases from AC that was successfully treated using two-stage
hepatectomy, which is reported in line with the SCARE criteria [5].
2. Case presentation

A 48-year-old man  was referred to our department with mul-
tiple liver tumors detected on follow-up computed tomography
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ig. 1. Gd-EOB-DTPA-MRI imaging.
d-EOB-DTPA-MRI demonstrated multiple metastases (11 metastases) in both live

a)  arterial phase (b) portal phase (c) equilibrium phase (d) hepatobiliary phase

CT). He had undergone right upper lobectomy of the lung for AC
 years previously. The pathological stage of the primary had been
2aN0M0 (stage IB). He was asymptomatic and had no relevant
edical history. Contrast-enhanced CT and gadolinium ethoxyben-

yl diethylenetriamine pentaacetic acid (Gd-EOB-DTPA)-enhanced
agnetic resonance imaging (MRI) revealed multiple metastases

n both lobes of the liver (Fig. 1a–d). These tumors were located
n segments 2, 3, 5/8 and the right hepatic vein drainage area.
ositron emission tomography (PET)-CT showed no extrahepatic
umor manifestations. No lymph node metastases or peritoneal
issemination were identified. The tumor markers carcinoembry-
nic antigen, pro-gastrin-releasing peptide, and protein induced by
itamin K absence or antagonist-II were all within normal limits.
esults of preoperative liver function testing were unremarkable
nd indocyanine green retention rate at 15 min  was  5% (normal).

e planned complete resection of the metastases in both lobes of
he liver using a two-stage hepatectomy, as CT volumetry of the
uture liver remnant volume (FLRV) showed 35 % of the total liver
olume, which was marginal. During the first-stage, left lateral seg-
entectomy, partial hepatectomy of segment 5/8 and portal vein

mbolization of the posterior segmental branches through the ileo-
olic vein were performed concomitantly (Fig. 2a,b). Fibrin glue
ixed with iodized oil was used as embolic material. The right lobe

f the liver was partly mobilized to allow safe partial hepatectomy
f segment 5/8. The Pringle’s maneuver was performed by tight-
ning a rubber tube around the entire hepatoduodenal ligament.
our tumors were identified in the surgical specimen. CT on post-
perative day 14 showed FLRV had increased to 45 % of the total

iver volume, which was judged to be sufficient. The second-stage

urgery was therefore performed 21 days after the first surgery, as
esection of the right hepatic vein drainage area (i.e., posterior and
orsal section of the anterior segment) (Fig. 2c). During the second-
tage surgery, adhesion was dissected and cholecystectomy was
 (arrows).

performed. The right lobe of the liver was then fully mobilized and
the short hepatic veins draining into the vena cava were divided
between ligation. The hepatoduodenal ligament was encircled and
divided into the hepatic artery, portal vein and bile duct. The demar-
cation line was  visualized by clamping the common hepatic artery
and right hepatic vein (Fig. 2d). Hepatic transection was performed
under the Pringle’s maneuver. The Glissonean pedicles of the ante-
rior dorsal branches and posterior branch were separately ligated
at the root. Finally, the root of the right hepatic vein was tran-
sected and the surgical specimen was  removed. Eight tumors were
identified in the surgical specimen. Histopathologically, all tumors
comprised trabecular, palisading, or rosette-like structure with
round nuclei of various sizes and eosinophilic granular cytoplasm.
Tumor cells stained positive for immunohistochemical markers
CD56, synaptophysin, and chromogranin A, with 2 mitoses per 10
high-power fields. The tumors were finally diagnosed as metastatic
AC tumors originating from the lung (Fig. 3a–c). The patient devel-
oped postoperative bile leak, which was treated with endoscopic
retrograde biliary drainage and percutaneous bile leakage drainage.
He was discharged on postoperative day 82, and has since been fol-
lowed without any adjuvant therapy. As of the time of writing, 24
months postoperatively, no tumor recurrence has been identified.

3. Discussion

The term ‘carcinoid’, specifically separated into typical carcinoid
(TC) and AC, has been widely used in pulmonary disease, unlike
digestive disease. At this stage, no move has been made toward

World Health Organization terminologies for gastroenteropancre-
atic neuroendocrine tumors (GEP-NETs) [6].

AC shows a higher rate of distant metastases and a poorer prog-
nosis. The 5- and 10- year survival rate for AC ranges from 40 % to
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Fig. 2. Diagram and operative findings.
a, b) First operation
(a) Diagram showing line of liver resection for the first operation.
(b)  Portal vein embolization of the posterior segmental branch (arrows).
c, d) Second operation
(c) Diagram showing line of liver resection for the second operation.
(d) Intraoperative image shows the demarcation line appearing after clamping the right hepatic vein.

Fig. 3. Pathological diagnosis.
Microscopic examination of the resected liver specimen shows proliferation of atypical cells displaying features characteristic of atypical pulmonary carcinoid.
(a)  Hematoxylin & eosin staining ×200: The tumor comprises trabecular, palisading and rosette-like structures with round nuclei of various sizes and eosinophilic granular
c
( itive f
( itive fo

5
h
l
w

m

ytoplasm.
b)  Immunohistological staining ×200: Immunochemistry of atypical carcinoid pos
c)  Immunohistological staining ×200: Immunochemistry of atypical carcinoid pos

9 %, and from 35 % to 59 % respectively [1,2]. Metastatic disease
as a much poorer 5-year survival rate, at 14–25 % [1,2]. AC with

iver metastases is associated with the worst survival, compared

ith primaries in other organs [7].

Glazer reported that early and aggressive surgical manage-
ent of liver metastases from neuroendocrine tumors is associated
or synaptophysin.
r chromogranin A.

with significantly improved long-term survival rates. [7] Surgi-
cal resection of liver metastases can be considered with curative
intent, to aid symptom control or for debulking when >90 % of

tumor can be removed. According to the European Neuroendocrine
Tumor Society (ENETS) consensus guidelines for the manage-
ment of patients with GEP-NETS, the minimal requirements for
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urative intent are an absence of unresectable lymph node and
xtra-abdominal metastases and a lack of diffuse or unresectable
eritoneal carcinomatosis [8]. Several patients showing bilobar
ultiple liver metastases at the time of diagnosis have been con-

idered inoperable because of insufficient FLRV or unresectable
eritoneal dissemination [8]. Accordingly, patients with inoperable

iver metastases are often treated using non-surgical therapies such
s somatostatin analogue, peptide receptor radionuclide therapy,
ransarterial embolization, radiofrequency ablation or chemother-
py for symptom control or mass reduction [1,2].

Two-stage hepatectomy is now an established strategy for
atients with multiple bilobar colorectal liver metastases, due to
he short- and long-term outcomes [3,4]. According to one recent
eview, postoperative complication rates after the first and second
tages of surgery are 0–37 % and 11–60 %, and mortality rates are
–4 % and 0–6 %, respectively [4]. Regarding long-term outcomes,
he 5-year overall survival rate after completing two-stage hepa-
ectomy range from 32 % to 64 %, with a median survival time of
2–44 months [4].

In the current case, sufficient FLRV was achieved by portal vein
mbolization of the posterior segmental branch during the first
urgery, allowing subsequent complete hepatic resection to be per-
ormed.

Little evidence is available to guide surgery for liver metastases
f AC, and therefore the present strategy was based on ENETS con-
ensus guidelines for gastrointestinal neuroendocrine tumors [8,9].

Ligation of the posterior branches of the portal vein is com-
licated and may  make the second-stage hepatectomy technically
ifficult [10], so we performed intravascular embolization from an

leocolic vein during the first-stage operation. In addition, efforts
ere made to minimize dissection during the first-stage surgery to

revent further fibrous adhesion.
Several cases of AC with recurrence beyond 10 years from the

nitial resection have been reported [11–13]. Long-term follow-up
s therefore required in the current case.

. Conclusions

We  successfully treated a patient with multiple liver metastases
f AC using a two-stage hepatectomy combined with portal vein
mbolization of the posterior segmental branches. Two-stage hep-
tectomy may  be a good option for bilobar multiple liver metastases
f AC.

eclaration of Competing Interest

There are no conflicts of interest.

unding

We  have no sponsors.

thical approval

This study has been exempted by our institution.
onsent

Written informed consent was obtained from the patient for
ublication of this case report and any accompanying images.

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 71 (2020) 319–322

Author contribution

TK: study design, data collection, data analysis, writing.
SO: critical revision
KY: final approval of the article
Any other authors: data collection
All authors read and approved the final manuscript.

Registration of research studies

This paper is case report. The authors don’t need to register this
work.

Guarantor

Teppei Kamada, the corresponding author of this manuscript
accept full responsibility for the work and the conduct of the study,
access to the data and controlled the decision to publish.

Provenance and peer review

Not commissioned, externally peer-reviewed.

References

[1] E.M. Bertino, P.D. Confer, J.E. Colonna, P. Ross, G.A. Otterson, Pulmonary
neuroendocrine/carcinoid tumors: a review article, Cancer 115 (2009)
4434–4441.

[2] H. Skuladottir, F.R. Hirsch, H.H. Hansen, J.H. Olsen, Pulmonary neuroendocrine
tumors: incidence and prognosis of histological subtypes: a population-based
study in Denmark, Lung Cancer 37 (2002) 127–135.

[3] E. Mor, A. Al-Kurd, A.B. Yaacov, D. Aderka, A. Nissan, A. Ariche, Surgical
outcomes of two-stage hepatectomy for colorectal liver metastasis:
comparison to a benchmark procedure, Hepatobiliary Surg. Nutr. 8 (1) (2019)
29–36.

[4] K. Imai, R. Adam, H. Baba, How to increase the resectability of initially
unresectable colorectal liver metastases: a surgical perspective, Ann.
Gastroenterol. Surg. 3 (5) (2019) 476–486.

[5] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, SCARE
Group, The SCARE 2018 statement: updating consensus Surgical CAse Report
(SCARE) guidelines, Int. J. Surg. 60 (2018) 132–136.

[6] M.E. Caplin, E. Baudin, P. Ferolla, M.  Garcia-Yuste, E. Lim, K. Oberg, et al.,
Pulmonary neuroendocrine (carcinoid) tumors: European Neuroendocrine
Tumor Society expert consensus and recommendations for best practice for
typical and atypical pulmonary carcinoids, Ann. Oncol. 26 (2015) 1604–1620.

[7] E.S. Glazer, J.F. Tseng, W.  Al-Refaie, C.C. Solorzano, P. Liu, K.A. Willborn, et al.,
Long-term survival after surgical management of neuroendocrine hepatic
metastases, HPB (Oxford) 12 (2010) 427–433.

[8] M.  Pavel, E. Baudin, A. Couvelard, E. Krenning, K. Öberg, T. Steinmüller, et al.,
ENETS consensus guidelines for the management of patients with liver and
other distant metastases from neuroendocrine neoplasms of foregut, midgut,
hindgut, and unknown primary, Neuroendocrinology 95 (2012) 157–176.

[9] T. Wakabayashi, T. Hibi, G. Yoneda, Y. Iwao, Y. Sawada, H. Hoshino, et al.,
Predictive model for survival after liver resection for noncolorectal liver
metastases in the modern era: a Japanese multicenter analysis, J.
Hepatobiliary Pancreat. Sci. 26 (10) (2019) 441–448.

10] S. Pandanaboyana, R. Bell, E. Hidalgo, G. Toogood, K.R. Prasad, A. Bartlett, et al.,
A  systematic review and meta-analysis of portal vein ligation versus portal
vein embolization for elective liver resection, Surgery 157 (2015) 690–698.

11] P. Vadasz, G. Palffy, M.  Egervary, Z. Schaff, Diagnosis and treatment of
bronchial carcinoid tumors: clinical and pathological review of 120 operated
patients, Eur. J. Cardiothorac. Surg. 7 (1993) 8–11.

12] F. Francioni, E.A. Rendina, F. Venuta, E. Pescarmona, T. De Giacomo, C. Ricci,
Low grade neuroendocrine tumors of the lung (bronchial carcinoids)-25
years’ experience, Eur. J. Cardiothorac. Surg. 4 (1990) 472–476.

13] G. Stamatis, L. Freitag, D. Greschuchna, Limited and radical resection for
tracheal and bronchopulmonary carcinoid tumour: report on 227 cases, Eur. J.
Cardiothorac. Surg. 4 (1990) 527–533.
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(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30344-8/sbref0065
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Multiple liver metastases of pulmonary carcinoid successfully treated by two-stage hepatectomy combined with embolization ...
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusions
	Declaration of Competing Interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


