
E
a

M
D

a

A
R
R
A
A

K
G
B
P
C
C
G

1

s
a
t
r
i
t
r
e
f
S

m
(

h
2
o

CASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 71 (2020) 192–195

Contents lists available at ScienceDirect

International  Journal  of  Surgery  Case  Reports

j ourna l h om epage: www.caserepor ts .com

roded  adjustable  gastric  band  migration  causing  gastric  obstruction
nd  perforation  in  a  pregnant  lady

aram  Alawad ∗, Muhammad  Abukhater,  Khalid  Al-Mohaimeed
epartment of Surgery, P.O Box 59046, King Fahad Medical City, Riyadh 11525, Saudi Arabia

 r  t  i  c  l e  i  n  f  o

rticle history:
eceived 31 January 2020
eceived in revised form 26 April 2020
ccepted 26 April 2020
vailable online 19 May  2020

eywords:
astric band
ariatric surgery
regnancy
omplications
ase report
astro-gastrostomy

a  b  s  t  r  a  c  t

BACKGROUND:  The  laparoscopic  adjustable  gastric  band  is the  least  invasive  bariatric  surgery,  which
has  the advantage  of preserving  the  anatomy  of  the  gastrointestinal  tract.  In  the  last  two  decades,  the
laparoscopic  adjustable  gastric  band  (LAGB)  has  largely  been  replaced  by  other  surgical  techniques  for
weight  loss  because  of its  high  inseparable  complications.  Although  a popular  surgical  technique  at  the
time  of  its introduction  in  1993,  LAGB  nowadays  reports  for not  more  than  5.5%  of  all  bariatric  procedures.
The  estimated  overall  long  term  complication  rates  of  LAGB  are  ranging  from  0.1%  to 28%.
OBJECTIVE:  In this  report,  we  review  one  of  the  cases  that are  considered  as  an  anecdotic  event  that  might
follow  one  of the  bariatric  procedures.
METHODS:  We reported  a  pregnant  lady  who  undergoes  gastric  banding  12  years  ago.  presented  with
progressively  increasing  colicky  epigastric  pain,  nausea,  and  vomiting.  The  investigations  show  gastric
obstruction  and  perforation  secondary  to eroded  gastric  band  and  migration.
RESULTS:  The  management  was  completed  by the  elimination  of  the  gastric  band  proceed  with  central

gastrectomy  plus  gastro-gastrostomy  with  an  excellent  outcome  for the  patient  and  her  baby.
CONCLUSION:  This  case  highlights  an  absolutely  rare  serial  complication,  that  may  happen  even when  the
patient  presents  with  a vague  complaint.  Intraoperative  findings  can  determine  the  way  of  management
to  achieve  suitable  results.  Lastly;  we encourage  the  young  Women  who  underwent  or  planning  for
bariatric  surgery  to  do a careful  follow-up.

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

. Background

The laparoscopic adjustable gastric band is the least inva-
ive bariatric surgery, which has the advantage of preserving the
natomy of the gastrointestinal tract [1]. In the last two  decades,
he laparoscopic adjustable gastric band (LAGB) has largely been
eplaced by other surgical techniques for weight loss because of
ts high inseparable complications. Although a popular surgical
echnique at the time of its introduction in 1993, LAGB nowadays
eports for not more than 5.5% of all bariatric procedures [2]. The
stimated overall long term complication rates of LAGB are ranging
rom 0.1% to 28% [3,4]. The work has been reported in line with the
CARE criteria [22].
∗ Corresponding author.
E-mail addresses: ma444am@hotmail.com (M.  Alawad),

abukhatar@kfmc.med.sa (M.  Abukhater), kalmohaimeed@kfmc.med.sa
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ttps://doi.org/10.1016/j.ijscr.2020.04.087
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/).

2. Case presentation

A 39 primigravida pregnant woman  at 8 weeks of gestational age
through IVF pregnancy. Status post LAGB in 2006 that was operated
in another hospital for morbid obesity with a baseline body weight
108 kg (BMI: 50.7 kg/m2). She experienced weight loss of 62 kg
(BMI: 21.5 kg/m2) after the band applied, which she had maintained
for the previous 12 years with the last gastric band adjustment
performed 3 years back without apparent difficulties. Thenceforth
and for unknown reasons, the follow-up ceased. She remained
without obvious complications and regained weight up to a 62
kg (BMI of 29.1 kg/m2) until her current presentation. The patient
presented to emergency department complaining of progressively
increasing colicky abdominal pain concentrated in intensity in the
epigastrium since one week, associated with nausea and emesis. No
history of fever, change in bowel habit or shortness of breath. Also,
the patient denies any previous hospital admissions with similar
symptoms, except the upper gastrointestinal endoscopy done in
private hospital two  days prior to emergency department presen-

tation for abdominal discomfort and she was discharged without
any intervention. She is not known to have any chronic illness or
previous surgery apart from the gastric band. Physical examination
revealed mild discomfort at the previous site of laparoscopic gas-
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Fig. 1. Chest x-ray showed significant bilateral pneumoperitoneum with notice of
the gastric band.
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Fig. 3. A subsequent Multi Sequential Multiplanar (MRI) of abdomen confirmed gas-
tric  band migrated inferiorly causing dilating of stomach funds with small erosions.
ig. 2. X-ray abdomen (one shout) erect view with oral gastrografin outlined the
tomach and duodenum with huge dilated funds and proximal body of stomach
roximally to the site of a gastric band which is displaced downward, with no leak.

ric band port in the epigastrium exacerbated by movement. Vital
igns records were normal.

. Investigations

Biochemical and hematological investigations were normal
ithin normal limits. Chest x-ray showed significant bilateral
neumoperitoneum with notice of the gastric band (Fig. 1). The
atient was admitted, kept NPO on IVF. As the patient was  pregnant,
n x-ray abdomen (one shout) erect view with oral gastrografin was
aken. The x-ray abdomen outlined the stomach and duodenum
ith huge dilated funds and proximal body of stomach proximally

o the site of a gastric band which is displaced downward, with
o leak (Fig. 2). A subsequent Multi Sequential Multiplanar (MRI)
f abdomen confirmed gastric band migrated inferiorly causing
ilating of stomach funds with small erosions. No gross perfora-
ion or collection. Large pneumoperitoneum was noted (Fig. 3). The

pper gastrointestinal endoscopy done in private hospital showed
ompletely eroded band through the gastric wall, located almost
ntraluminal. Also, the scope could not pass beyond the band Zone
Fig. 4).
Fig. 4. The upper gastrointestinal endoscopy done in private hospital showed com-
pletely eroded band through the gastric wall, located almost intraluminal. Also, the
scope could not pass beyond the band Zone.

4. Differential diagnosis

The leading diagnosis after evaluating the MRI  of abdomen
was gastric erosion and obstruction with perforation secondary to
laparoscopic gastric band. However, other differential diagnoses
included cholecystitis, gastroenteritis and gastrointestinal perfo-
ration as well as actopic pregnency was consider.

5. Treatment

Initially, the patient was  taken to the operation room underwent
diagnostic laparoscopy. The laparoscopy explored huge stomach
dilatation proximal to the band with fibrosis and adhesion all-over
the band area. For the patient safety, since she was pregnant, the
decision was  made to convert operation to open surgery, which was
started by midline laparotomy. Afterward, adhesion was released
and the abdomen was  explored. Migration of the band was seen
to mid  stomach body that made fibrosis ring and massive fun-
dus and body dilatation proximally, in addition to an extremely

thickened stomach wall. Accordingly, the band was removed and
found to be completely obstructing the lumen and eroded poste-
riorly to the pancreas. We  made a mobilization of the posterior
aspect of the stomach and release adhesion of the antrum with
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Fig. 5. Intraoperative picture showing (hand swing) gastro gastrostomy.
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curvature is not viable, a possible alternative may be considering a
subtotal gastrectomy or a gastric bypass. If the cardia is not viable,
Fig. 6. Pathology specimen.

anual pyloric dilatation. Subsequently, central gastrectomy plus
astro gastrostomy (hand swing) was done (Fig. 5). With no imme-
iate intraoperative complication. The specimen (Fig. 6) sends to
he pathology lab shows a feature of chronic inflammation with no

alignancy.

. Outcome and follow-up

Postoperative was uneventful, so the IV antibiotic and IVF was
topped and the diet was advanced. When the patient leaving the

ospital and during the follow-ups was in good condition and after

 few months gave birth to a healthy child.
PEN  ACCESS
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7. Discussion

In this case report, we present a challenging condition for a preg-
nant lady who  complained of acute abdominal pain diagnosed with
a combination of four gastric band complications including band
erosion and, band migration through the gastric lumen that leads
to obstruction and perforation. Among these complications, acute
gastric ischemia with associated perforation has been only reported
rarely [5]. Although, the gastric band erosion with intragastric band
migration consider the most worrisome complaction because of
the probability of consequent obstruction, peritonitis, and sepsis
[6]. Gastric erosion and intragastric band migration may  appear
either in the early or in the late postoperative settings. Pathogene-
sis of gastric band erosion is multifactorial and is dependent on the
postoperative time frame. and what is has been mentioned in the
literature regarding Late band erosions, its typically occur at least
24 months after surgery and are favored to be secondary to sequela
of a pressure-induced response or a foreign body rejection reac-
tion [7]. The majority of patient with Gastric band complications
usually asymptomatic and it commonly discovered during routine
screening with gastroscopy [8]. Furthermore There are no specific
symptoms that predict gastric band complications, so Symptomatic
patients may present with vague abdominal pain, weight gain
resulting to loss of band function, hematemesis, infection, tran-
sient or complete obstruction, and rarely bowel perforation [9]. The
radiographic and fluoroscopic studies is required during the assess-
ment to confirm the definitive diagnosis, in early sittings it might
be Uncertain in absence of previous imaging studies for compar-
ison [10]. In later stages, oral contrast material may be identified
surrounding the portion of the band that has eroded into the gas-
tric lumen and increasing accuracy of CT imaging by distended the
stomach and by thorough review of multiplanar images [18]. In
uncertain cases, a definitive diagnosis can be made with endoscopic
examination [8]. In this case, a simple chest x-ray was performed
in accordance with the guidelines for pregnant women [10]. In
addition, we  performed an x-ray abdomen (one shout) erect view
with oral gastrografin to provide high-quality imaging to make a
definitive medical diagnosis. A fetal radiation doses of less than 50
mGy  are not associated with increased fetal anomalies or fetal loss
throughout pregnancy [11]. Himpens and his colleagues reported
that 50% of band removal was for complications in a cohort with 13
years’ median follow-up [12]. In another study reported that 42% of
bands were removed with or without bypass conversion in a cohort
with a mean follow-up of 14 years [13]. The majority of late com-
plications after LABG that require surgery (to reposition, remove,
or replace the band) can be managed laparoscopically. However, in
cases of gastric necrosis or perforation, laparotomy has been pro-
posed as necessary, and the use of laparoscopy has been anecdotal
[14]. In the case presented, urgent band removal was  imperative.
Endoscopic removal techniques have been described in the lit-
erature, regardless of whether the band is contained completely
within the gastric lumen [15,16]. Because endoscopic retreating
of the band was  unattainable, the surgical methods were indi-
cated. In our patient during the operation, As the intraoperative
finding was described, including hugely dilated of the proximal
part of the stomach to the band and incredibly thickening of the
stomach wall, Roux-en-Y surgery which is considered the stander
operation in this kind of complications was  not preferable. through
literature many surgical methods have been described primarily
depended on the situation interpretively, healthful lesser curva-
ture could allow gastric tubulization, which guided us to perform a
laparoscopic sleeve gastrectomy [17,18]. In addition, if the greater
total gastrectomy with esophagojejunostomy may  be compulsory.
Conversely, in cases in which the lesser or greater curvatures is
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ompletely preserved, sleeve gastrectomy may  be the best option;
t avoids the need for gastrointestinal anastomosis, and its related
onsequences [17,18]. In this case the decision was made to pro-
eed by central gastrectomy with gastrogastrostomy, As with the
astric perforation at the migrated band in the body of the stom-
ch beside huge dilatation above the slipped band combined and
ontamination of the area, the first option was to do gastric bypass
bove the perforation area. But due to chronic obstruction, the wall
f the stomach was very thick so they will discrepancy with small
owel and the anastomosis will leak, For this reason, we preferred
o do central gastrectomy, so, the suture will hold better. Further-

ore, this method was carried out effectively as an alternative
anagement for gastric ulcers in an attempt to avoid postoperative

umping syndrome and bile reflux, complaints that were repeat-
dly seen after conventional distal gastrectomy with a Billroth-I
nastomosis [19,20] as well as intraoperative manual dilatation of
ylorus, which provide prevention from pyloric stenosis caused by
yloric spasms [21].

. Conclusion

This case highlights an absolutely rare serial complication. Intra-
perative findings could determine the way of management to
chieve suitable results. Furthermore ; The possibility of serious
omplications still there in patient came with a vague complain.

unding

None.

thical approval

This study was approved by the Institutional Review Board of
ur institution (approval 18-604).

onsent

Written informed consent was obtained from the patient for
ublication of this case report and accompanying images. A copy
f the written consent is available for review by the Editor-in-Chief
f this journal on request.

uthor contribution

Dr. Maram Alawad: Chosen the design of study, writing the
aper. Dr. Muhammad Abukhatar: Patient was admitted and
reated under care of Dr. Abukhatar and Dr. Almohimeed, they
ere help in collect, analyse and interpreted the data. Dr. Khalid
l-Mohaimeed: Patient was admitted and treated under Care of Dr.
bukhater and Dr. Almohimeed, they were help in collects, analyse
nd interpreted the data.

egistration of research studies

This study was approved by the Institutional Review Board of
ur institution (approval 18-604).

uarantor

Dr. Maram Alawad.
rovenance and peer review

Not commissioned, externally peer-reviewed.

[

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) 192–195 195

Declaration of Competing Interest

None.

Acknowledgment

None.

References

[1] J. Zehetner, F. Holzinger, H. Triaca, Ch Klaiber, A 6-year experience with the
Swedish adjustable gastric band, Surg. Endosc. 19 (1) (2005) 21–28.

[2] R. Welbourn, Dj Pournaras, et al., Bariatric surgery worldwide: baseline
demographic description and one-year outcomes from the second IFSO global
registry report 2013–2015, Obes. Surg. 28 (2) (2018) 313–322.

[3] P. Hota, D. Carolin, S. Gupta, O. Agosto, Laparoscopic adjustable gastric band
erosion with intragastric band migration: a rare but serious complication,
Radiol. Case Rep. 13 (1) (2018) 76–80.

[4] A. Lazzati, M.  De Antonio, L. Paolino, et al., Natural history of adjustable
gastric banding: lifespan and revisional rate a nationwide study on
administrative data on 53,000 patients, Ann. Surg. 265 (3) (2017) 329–445.

[5] A. Iannelli, E. Facchiano, E. Sejor, et al., Gastric necrosis: a rare complication of
gastric banding, Obes. Surg. 15 (2005) 1211–1214.

[6] J.-M. Chevallier, F. Zinzindohoue, R. Douard, J.-P. Blanche, J.-L. Berta, J.-J.
Altman, Complications after laparoscopic adjustable gastric banding for
morbid obesity: experience with 1,000 patients over 7 years, Obes. Surg. 14
(3)  (2004) 407–414.

[7] E. Mozzi, E. Lattuada, M.A. Zappa, P. Granelli, F. De Ruberto, A. Armocida,
Treatment of band erosion: feasibility and safety of endoscopic band removal,
Surg. Endosc. 25 (12) (2011) 3918–3922.

[8] J. Chisholm, N. Kitan, J. Toouli, L. Kow, Gastric band erosion in 63 cases:
endoscopic removal and rebanding evaluated, Obes. Surg. 21 (11) (2011)
1676–1681.

[9] A. Abeysekera, J. Lee, S. Ghosh, C. Hacking, Migration of eroded laparoscopic
adjustable gastric band causing small bowel obstruction and perforation, BMJ
Case Rep. 2017 (2017), http://dx.doi.org/10.1136/bcr-2017-219954,
bcr-2017-219954.

10] S.K. Sonavane, C.O. Menias, K.P. Kantawala, A.K. Shanbhogue, S.R. Prasad, J.C.
Eagon, Laparoscopic adjustable gastric banding: what radiologists need to
know, Radiographics 32 (4) (2012) 1161–1178.

11] American college of radiology and the society for pediatric radiology, ACR-SPR
Practice Guideline for Imaging Pregnant or Potentially Pregnant Adolescents
and Women  With Ionizing Radiation, 2013, http://www.acr.org/∼/media/
9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf. (Accessed 16 January 2013).

12] J. Himpens, G.B. Cadiere, M.  Bazi, et al., Long-term outcomes of laparoscopic
adjustable gastric banding, Arch Surg. 146 (2011) 802–807.

13] E.O. Aarts, K. Dogan, P. Koehestanie, et al., Long-term results after
laparoscopic adjustable gastric banding: a mean fourteen year follow-up
study, Surg. Obes. Relat. Dis. 10 (2014) 633–640.

14] M.  Joshi, K. Kabata, S. Earhiraju, et al., Emergent Sleeve Gas – Trectomy for
Gastric Necrosis Resulting From Lap Band Slippage, CRSLS, 2014.

15] R.P. Mittermair, H. Weiss, H. Nehoda, et al., Uncommon intragastric migration
of the Swedish adjustable gas-tric band, Obes. Surg. 12 (2002) 372–375.

16] H. Weiss, H. Nehoda, B. Labeck, et al., Gastroscopic band removal after
intragastric migration of adjustable gastric band: a new minimal invasive
technique, Obes. Surg. 10 (2000) 167–170.

17] L. Angrisani, F. Furbetta, S.B. Doldi, et al., Lap Band adjustable gastric banding
system: the Italian experience with 1863 patients operated on 6 years, Surg.
Endosc. (17) (2003) 409–412.

18] C. Payá-Llorente, A. Martínez-Pérez, S. Gómez-Abril, et al., Laparoscopic
management of gastric perforation secondary to mesenteroaxial volvulus in a
patient with laparoscopic adjustable gastric banding, Asian J. Endosc. Surg.
(2018), http://dx.doi.org/10.1111/ases.12473.

19] X. Jiang, N. Hiki, S. Nunobe, T. Fukunaga, K. Kumagai, K. Nohara, T. Sano, T.
Yamaguchi, Postoperative outcomes and complications after
laparoscopy-assisted pylorus-preserving gastrectomy for early gastric cancer,
Ann. Surg. 253 (2011) 928–933.

20] Y.S. Suh, D.S. Han, S.H. Kong, S. Kwon, C.I. Shin, W.H. Kim, W.H. Kim, H.J. Lee,
H.K. Yang, Laparoscopy-assisted pylorus-preserving gastrectomy is better
than laparoscopy-assisted distal gastrectomy for middle-third early gastric
cancer, Ann. Surg. 259 (2014) 485–493.

21] C. Zhu, T. Kim, F. Berlth, et al., Clinical outcomes of intraoperative manual
dilatation of pylorus in pylorus-preserving gastrectomy: a retrospective
analysis, Gastric Cancer 21 (5) (2018) 864–870.

22] 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.
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)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0040
dx.doi.org/10.1136/bcr-2017-219954
dx.doi.org/10.1136/bcr-2017-219954
dx.doi.org/10.1136/bcr-2017-219954
dx.doi.org/10.1136/bcr-2017-219954
dx.doi.org/10.1136/bcr-2017-219954
dx.doi.org/10.1136/bcr-2017-219954
dx.doi.org/10.1136/bcr-2017-219954
dx.doi.org/10.1136/bcr-2017-219954
dx.doi.org/10.1136/bcr-2017-219954
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0050
http://www.acr.org/~/media/9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf
http://www.acr.org/~/media/9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf
http://www.acr.org/~/media/9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf
http://www.acr.org/~/media/9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf
http://www.acr.org/~/media/9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf
http://www.acr.org/~/media/9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf
http://www.acr.org/~/media/9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf
http://www.acr.org/~/media/9e2ed55531fc4b4fa53ef3b6d3b25df8.pdf
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0085
dx.doi.org/10.1111/ases.12473
dx.doi.org/10.1111/ases.12473
dx.doi.org/10.1111/ases.12473
dx.doi.org/10.1111/ases.12473
dx.doi.org/10.1111/ases.12473
dx.doi.org/10.1111/ases.12473
dx.doi.org/10.1111/ases.12473
dx.doi.org/10.1111/ases.12473
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://refhub.elsevier.com/S2210-2612(20)30282-0/sbref0110
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Eroded adjustable gastric band migration causing gastric obstruction and perforation in a pregnant lady
	1 Background
	2 Case presentation
	3 Investigations
	4 Differential diagnosis
	5 Treatment
	6 Outcome and follow-up
	7 Discussion
	8 Conclusion
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	Declaration of Competing Interest
	Acknowledgment

	References

