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INTRODUCTION:  Approximately  5  %  of  gastrointestinal  bleeding  is  due  to small  intestinal  bleeding.  Bleed-
ing from  small  intestinal  arteriovenous  malformation  (AVM) is rare,  with  few reported  cases.  Finding
the  precise  location  and  boundary  is difficult  during  surgery,  so we  tried  using  intravenous  injection  of
indocyanine  green  (ICG).  Use  of  ICG in a case  of  intestinal  AVM  is reported  here for  the  first  time, with  a
review  of  the literature.
PRESENTATION  OF  CASE:  A  48-YEAR-old  male had  anemia  and  low  hemoglobin  level (Hb)  4.0  g/dL.  After
several  examinations  including  small  intestinal  endoscopy,  capsule  endoscopy  and  angiography,  AVM
was  identified.  Preoperative  diagnosis  was  AVM  caused  by branching  of the  ileocolic  artery  (ICA).  Mean-
while,  macroscopy  showed  engorgement  of the  vein  in the  ileum  wall  and  mesentery,  the  boundary  of
which  was  unclear.  We  performed  intra-operative  monitoring  with  ICG.  After  intravenous  injection  of
ICG, the  boundary  and  location  became  clear.  The  abnormal  ileum  was 30  cm  in length  and  located  130  cm

from the  Treitz  ligament,  which  was  different  from  angiographic  findings.  Pathology  showed  dilated  vas-
cular hyperplasia  of  the  submucosa,  tunica  and  chorionic  membrane.  Final  diagnosis  was  ileum  AVM.
The  postoperative  course  was  uneventful  and gastrointestinal  bleeding  stopped.
CONCLUSIONS:  ICG  monitoring  aided  diagnosis  and  treatment  of  Ileum  AVM,  which  was  treated  by
laparoscopic  surgery.

©  2020  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open  access  article
he  CC
under  t

. Background

Small intestinal AVM is extremely rare. Diagnosis of small
ntestinal AVM is difficult because of uncertain bleeding origin in
pper and lower endoscopy. Diagnosis is usually by enhanced CT
nd angiography. They are large and susceptible to re-bleeding, so
sually require surgical resection [1]. Macroscopically, AVM can
e difficult to determine. The precise location may  be unclear and
he position of the resection line cannot be easily determined. We
herefore tried intravenous injection of ICG to ascertain the loca-
ion and border. Intravenous injection of ICG for AVM is reported
ere for the first time.

. Presentation of case
This case report is in line with the SCARE 2018 criteria [2]. A 48-
ear-old male had received peritoneal dialysis for chronic kidney
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disease (CKD) for four years. He passed melena and his hemoglobin
level was  low 4.0 g/dl (normal range 13.7∼16.8 g/dL). After per-
forming small intestinal endoscopy and angiography, we  diagnosed
ileum AVM. Medical history included chronic renal failure and peri-
toneal dialysis. Body mass index was 26.0. He took hypotensive
drug, diuretic drug and precipitated calcium carbonate. He didn’t
smoke and have an allergy and psychological history.

Gastrointestinal endoscopic and colonoscopic findings were not
significant. Capsule endoscopy showed verrucous mucosa in the
small intestine, angiography showed arteriovenous malformation
in branching of the ICA (Fig. 1). AVM in branching of the ICA was
identified as the cause of anemia. We  planned laparoscopic small
intestinal resection. Macroscopic findings included engorgement
of the veins in the ileum and mesentery (Fig. 2). We  used laparo-
scopic ICG fluorescence imaging scope (1588 AIM and ENV, Stryker
Co) to ascertain the location of AVM and used an infrared light cam-
era system (pde-NEO, IMI  Co. Ltd.) to decide the resection line. We

injected 5 mg  of ICG (Daiichi Sankyo Co., Tokyo Japan). The mesen-
teric artery and small intestine began to be shown in green 40 s
after ICG injection until disappearing at 210 s. The abnormal ileum
was 30 cm in length and was  located 130 cm from the Treitz liga-
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Fig. 1. AVM in branch of ICA according to CT angiography.

ent, which was different from angiographic finding. The boundary
ecame clear (Fig. 3) after intravenous injection of ICG, and we
ould easily ascertain the location and determine the resection
ine. The operation was performed by Kenji Matsuda, M.D.,Ph.D.

ho is board certificated laparoscopic surgery. Macroscopic find-
ngs included verrucous mucosa (Fig. 4). A pathological finding

as dilated vascular hyperplasia of submucosa, tunica and chori-

nic membrane. Final diagnosis was ileum AVM. The postoperative
ourse was uneventful. He has no recurrence of ileum AVM for
6 months. We  did not plan post-intervention considerations. He
gree with our explanation and treatment.

Fig. 2. Engorgement of the vein in the ileum
PEN  ACCESS
ry Case Reports 74 (2020) 201–204

3. Discussion

AVM in the digestive tract is divided into three types by Moore
classification [3]. Type 1 is usually acquired, seen in older patients
in the ascending colon, is small and not easily visible. Type 2 is
usually congenital, seen in younger patients in small intestine, it
is large and more easily visible. Type 3 is inheritable, such as in
Rendu-Osler-Weber disease. The current case is classified as type
2.

Table 1 shows reported cases of small intestinal AVM (18 cases)
[4–17]. Age of onset is wide-ranging (19 months to 95-years).
Symptoms are anemia and melena. In almost all cases, radical oper-
ation is performed without interventional radiology (IVR).

Several treatments for small intestinal AVM have been reported,
including endoscopic treatment, IVR and surgery. Endoscopic treat-
ment is advantageous in that it can be performed with less
invasiveness. There are several risks, however, such as lesion not
being detected and recurrence due to incomplete treatment. IVR
is useful for diagnosis and embolization, but there are risks of
trauma and small intestinal necrosis. There are differences between
angiographic findings and surgical findings. Surgery is curative
treatment. Table 1 shows the list of patients that were treated
with surgery. Hybrid therapy using surgery and IVR was recently
reported [5], but, it is sometimes difficult to ascertain the location
and decide the resection line during surgery. Several case reports
have showed the usefulness of marking clips in endoscopy, X-ray
and angiography during operations [4,5,8,16]. Ono, et al. reported
the use of selective angiography and ICG injection through the
catheter during surgery [8]. It is sometimes difficult, however, to
determine the border. Several techniques have been reported, such

as measuring intraoperative mesenteric venous pressure and PO2,
using doppler ultrasound, and using methylene blue dye or ICG dye
injection [4]. Such procedures are not easy to perform.

 and mesentery in operative findings.
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Fig. 3. After intravenous ICG injection, AVM lesion and boundary were made clear.

Table 1
Case reports of small intestinal AV.

Author Year Case diagnostic method treatment detection of AVM(intraoperative)

Cheon 2007 30/M colonoscopy, CT operation visible
Lal  2010 39/M CT, angiography conservation(extensional jejunum) no operation
Matsevych 2011 55/F laparotomy operation visible
Fujikawa 2012 55/M double balloon endoscopy operation visible due to marking clip
Sarosick 2012 48/M capsule endoscopy endoscopic hemostasis no operation
Nakayama 2013 54/M angiography operation NR
Kalmer 2014 19month/F MRI  operation visible
Cui  2014 47/M vascular enhanced CT operation visible
Gong 2014 51/M CT,double balloon endoscopy operation visible
Fuji  2014 69/M double balloon endoscopy operation NR
Shibi  2016 66/M endoscopy,CT IVR no operation
Lee  2016 3/F US, CT angiography operation visible
Ono  2016 95/M angiopraphy operation selective angiography and ICG injection

through the catheter
Arnautovic 2017 22/M capsule endoscopy endoscopic hemostasis no operation
Kim 2017 8/F angiography operation visible
Kim  2017 3/F CT angiography operation visible
So  2018 50/F angiography embolization→recurrence→operation failed to locate(direct vision), Using X-ray
Chang  2018 28/M angiography,enteroscopy operation endoscopic marking
our  case 48/M angiography operation visible, using intravenous injection of ICG

AVM; arteriovenous malformation. CT; computed tomography. US; ultrasonography. NR;
MRI;  magnetic resonance imaging.
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Written informed consent was obtained from the patient for
Fig. 4. Macroscopic finding, verrucous torus in mucosa.

Small intestinal AVM can cause life-threating bleeding and
evere anemia, and sometimes emergent surgery is needed. Many
ospitals do not have facilities for small intestinal enteroscopy or
ybrid operating rooms. Although fluorescent scopes and infrared
ay systems are needed, lesion of AVM can made clear by using only

ntraoperative injection of ICG.

In our case, ileum AVM appeared to be located in branch of ICA
ccording to angiography. However, operative findings showed the
VM to be 130 cm from the Treitz ligament, which was different
 not reported. IVR; interventional radiology.

from angiographic findings. ICG dye injection allowed easy decision
on where to make the resection line.

4. Conclusion

Laparoscopic surgery for ileum arteriovenous malformation was
successfully performed using ICG monitoring.

Sources of funding
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of this journal on request.



 –  O
2 f Surge

A

m
A

R

G

P

D

A

a

R

[

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
04 T. Hyo et al. / International Journal o

uthor contribution

TH wrote this article. KM and HY supervised the writing of the
anuscript. HY approved the final submission of the manuscript.

ll authors read and approved the final manuscript.

egistration of research studies

This is not a first-in-man study.

uarantor

This is a case report. Kenji Matsuda is Corresponding author.

rovenance and peer review

Not commissioned, externally peer-reviewed

eclaration of Competing Interest

The authors declare that they have no competing interests.

cknowledgements

We acknowledge proofreading and editing by Benjamin Phillis
t the Clinical Study Support Center, Wakayama Medical University.

eferences

[1] E. Sakai, K. Ohata, A. Nakajima, N. Matsuhashi, Diagnosis and therapeutic
strategies for small bowel vascular lesions, World J. Gastroenterol. 14 (22)
(2019) 2720–2733, 25.

[2] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE group, The SCARE 2018 statement: updating consensus surgical CAse
REport (SCARE) guidelines, Int. J. Surg. 60 (2018) 132–136.
[3] J.D. Moore, N.W. Thompson, H.D. Appleman, D. Foley, Arterovenous
malformation of the gastrointestinal tract, Arch Surg. 111 (1976) 381–389.

[4] C.-S. Chang, K.-C. Chen, Y.-H. Chou, K.-C. Chen, Emergent single-balloon
enteroscopy for overt bleeding of small intestinal vascular malformations,
World J. Gastroenterol. 7 (1) (2018) 157–160, 24.

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
ry Case Reports 74 (2020) 201–204

[5] M.  So, Y. Itatani, K. Obama, S. Tsunoda, S. Hisamori, K. Hashimoto, Y. Sakai,
Laparoscopic resection of idiopathic jejunal arteriovenous malformation after
metallic coil embolization, Surg. Case Rep. 4 (78) (2018).

[6] S.-H. Kim, Y.-H. Cho, S.-H. Kim, Vascular malformations of small intestine
manifesting as chronic anemia: two pediatric cases managed by single-site
umbilical laparoscopic surgery, Int. J. Surg. Case Rep. 31 (2017) 233–236.

[7] J.Z. Arnautovic, A. Mazhar, S. Tereziu, K. Gupta, A rare association of
congenital asplenia with jejunum arteriovenous malformation, Am.  J. Case
Rep. 18 (2017) 1118–1122.

[8] H. Ono, M.  Kusano, F. Kawamata, Y. Danjo, M.  Kawakami, K. Nagashima, H.
Nishihara, Intraoperative localization of arteriovenous malformation of a
jejunum with combined use of angiographic methods and indocyanine green
injection: report of a new technique, Int. J. Surg. Case Rep. 29 (2016) 137–140.

[9] Y.J. Lee, J.-Y. Hwang, Y.-H. Cho, Y.W. Kim, T.U. Kim, D.H. Shin, A long-segmental
vascular malformation in the small bowel presenting with gastrointestinal
bleeding in a preschool-aged child, Iran. J. Radiol. 13 (1) (2016) e29260.

10] S. Mathew, P. Zacharias, L. Kumar, J. Mathew, P. Menon, M.  Philip, Duodenal
arteriovenous malformation: endosonographic diagnosis and coil
embolization, Endoscopy 48 (2016) E378–E379.

11] J. Cui, L.-Y. Huang, S.-J. Lin, L.-Z. Yi, C.-R. Wu,  B. Zhung, Small intestinal
vascular malformation bleeding: a case report with imaging findings, World J.
Gastroenterol. 14 (38) (2014) 14076–14078, 20.

12] P. Kalmar, T. Petnehazy, U. Wie�peiner, M.  Beer, A.C. Hauer, H.  Till, et al.,
Large, Segmental, circular vascular malformation of the small intestine (in a
female toddler with hematochezia): unusual presentation in the child, BMC
Pediatr. 14 (55) (2014).

13] T. Fujii, H. Morita, T. Sutoh, T. Takada, S. Tsutsumi, H. Kuwano, Arteriovenous
malformation detected by small bowel endoscopy, Case Rep. Gastroenterol. 8
(2014) 324–328.

14] Y. Nakayama, J. Segawa, K. Sujita, N. Minagawa, T. Torigoe, M.  Hisaoka, et al.,
Intestinal bleeding from arteriovenous malformations of the small bowel in a
patient with Cowden syndrome: report of a case, Surg. Today 43 (2013)
542–546.

15] K. Sarosick, H. Hirose, H.T. Pitcher, N.C. Cavacchi, Adult extracorporeal
membrane oxygenation and gastrointestinal bleeding from small bowel
arteriovenous malformations: novel treatment using spiral enteroscopy, J.
Thorac. Cardiovasc. Surg. 143 (2012) 1221–1222.

16] T. Fujikawa, H. Maekawa, K. Shiraishi, A. Tanaka, Successful resection of
complicated arteriovenous malformation of the jejunum in patients starting
dual-antiplatelet therapy just after implanting a drug-eluting coronary stent,
BMJ  Case Rep. 10 (2012) 1136.

17] J.H. Cheon, H.J. Song, J.S. Kim, K.J. Park, W.H. Kim, H.C. Jung, Recurrent lower
gastrointestinal bleeding from congenital arteriovenous malformation in the
terminal ileum mimicking intestinal varicosis: a case report, J. Korean Med.
Sci.  22 (2007) 746–749.
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)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30638-6/sbref0085
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Small intestinal arteriovenous malformation treated by laparoscopic surgery using intravenous injection of ICG: Case repor...
	1 Background
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	Declaration of Competing Interest
	Acknowledgements

	References

