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INTRODUCTION:  In acute  care  surgery,  an  increasing  number  of  patients  operatively  treated  for  small
bowel  obstruction  undergo  laparoscopic  procedures.  However,  intersigmoid  hernia  is a  rare  condition.  In
some  reports,  surgeons  have  successfully  operated  on  patients  with  an  intersigmoid  hernia  via a  laparo-
scopic  approach.  The  laparoscopic  approach  has  the  advantage  of  facilitating  simultaneous  diagnosis  and
surgical  intervention  for  intersigmoid  hernias.  In the  laparoscopic  approach,  sufficient  decompression  of
the small  bowel  is  preoperatively  performed  in  most  cases.
PRESENTATION  OF CASE:  We  encountered  a patient  with  an  intersigmoid  hernia  who  underwent  an  emer-
gency  laparoscopic  approach  without  sufficient  decompression.  Because  sufficient  decompression  of the
small bowel  was  not  preoperatively  performed,  it was  difficult  to establish  a  working  space  and  visual-
ize  the  site  of  obstruction;  however,  we  performed  the laparoscopic  approach  safely,  and  diagnosis  and
surgical  intervention  were  possible.  Moreover,  the  postoperative  course  was  uneventful.
DISCUSSION:  We  successfully  performed  an  emergency  surgery  using  a laparoscopic  approach  for  an
intersigmoid  hernia  without  sufficient  decompression.  The  success  of the  procedure  is  attributable

to  the  disease-specific  surgical  strategy,  surgical  technique,  and  the  recent  technological  advances  in
multidetector-row  computed  tomography.
CONCLUSION:  We  believe  that  careful  preoperative  diagnosis  and  strategy  can  lead  to  a  good  outcome
and that  the  significance  of emergency  laparoscopic  approach  without  sufficient  decompression  will  keep
increasing.

© 2019  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Intersigmoid hernia is a rare condition of intestinal obstruc-
ion due to intestinal incarceration in an abnormal fossa at the
ttachment of the left leaf of the sigmoid mesocolon to the
etroperitoneum. Therefore, a diagnosis of unexplained small
owel obstruction (SBO) used to be conducted previously. Surgery
as performed, and in the case of strangulating intestinal obstruc-

ion into the intersigmoid fossa, a diagnosis of intersigmoid hernia
as established during the operation.

Recently, multidetector-row computed tomography (MDCT)
as been attempted for preoperative diagnosis [1–5]. Surgeons
ave successfully diagnosed intersigmoid hernias preoperatively

hrough advances in MDCT and performed laparoscopic surgeries.

A laparoscopic approach for SBO has many unique challenges
uch as the introduction of trocars into a distended abdomen

Abbreviations: SBO, small bowel obstruction; MDCT, multidetector-row com-
uted tomography.
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and laparoscopic handling of the distended small bowel [6]. To
overcome these challenges, sufficient decompression using long
intestinal tube insertion was preoperatively attempted. Because
of sufficient decompression, surgeons can safely observe whether
the small bowel is herniated or not into the intersigmoid fossa. In
case of strangulating intestinal obstruction into the intersigmoid
fossa, intersigmoid hernias are a definite diagnosis [7]. However,
sufficient preoperative decompression is not approved for all cases.

We report the case of a patient with intersigmoid hernia who
was preoperatively diagnosed via MDCT and underwent an emer-
gency laparoscopic approach without sufficient decompression.
The work has been reported in line with the SCARE criteria [8].

2. Presentation of case

An 86-year-old man with constipation for a few days was admit-
ted to our hospital. He had pancreatic cancer; however, he did
not expect to undergo surgery or chemotherapy because of old

age. His vital signs were normal upon admission. He displayed
abdominal distension and tenderness while palpitating the lower
abdomen. His laboratory data were almost within normal ranges,
except for slightly increased C-reactive protein levels (1.40 mg/dl).
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Fig. 1. Preoperative multidetector-row computed tomography.
(a) The sac-like mass suggests that a closed loop of the small bowel exists in the sigmoid 

(b)  A cluster of dilated small bowel loops resembling the figure “8.”
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vention. The postoperative course was uneventful in all four cases.
Fig. 2. Intraoperative findings.

 plain abdominal X-ray revealed bowel distention and air-liquid
evels. We suspected SBO and performed MDCT. MDCT revealed
mall bowel dilatation and SBO in the left lower abdomen. Detailed
xamination of the location of the obstruction revealed that it was
ocated in the sigmoid dorsum and the buckling up curve of the
mall bowel loop in the edema and that it resembled the figure eight
Fig. 1). We  diagnosed the patient with intersigmoid hernia. He con-
inued to display abdominal distension for a few days. Therefore,
e performed emergency surgery on the same day.

To conduct laparoscopy, a 12-mm port was inserted via the peri-
mbilical region using the open technique and an intra-abdominal
ressure of 8 mmHg  was established using carbon dioxide insuf-
ation. Under laparoscopic observation, an additional 5-mm port
as inserted via the right lower quadrant and the left abdomen.
o dissemination nodule or metastatic lesion was  observed in the
bdominal cavity. We  followed the expanded small bowel and
bserved that it extended to the left lower quadrant. Because of
he dramatic small intestinal expansion, we inserted an additional
-mm port via the right abdomen. The expanded small bowel was
erniated into the intersigmoid fossa, and there was  no adhesion
r fluid collection (Fig. 2). Following a preoperative diagnosis using

DCT, a definitive diagnosis of intersigmoid hernias was estab-

ished. We  withdrew the expanded small bowel to protect it and
pened the intersigmoid fossa. The hernia orifice was large, and
colon dorsum.

there was no possibility of SBO to increase; therefore, it was accept-
able to leave the hernia orifice open. The total operation time was
86 min, and the postoperative course was  uneventful. The patient
has not experienced recurrence for half a year since the surgery.

3. Discussion

Two  important clinical issues can be noted in this case study.
First, the emergency laparoscopic approach for intersigmoid hernia
can be performed if sufficient decompression of the small bowel is
not preoperatively achieved. Second, this study notes the utility of
preoperatively recognizing anatomical relationships using MDCT.

In our case, we  successfully performed the emergency laparo-
scopic approach without sufficient decompression. This success
was because of the disease-specific characteristic of intersigmoid
hernia and surgical strategy and technique.

Benson classified herniation of the sigmoid mesocolon into
three types: (1) intersigmoid hernias, (2) transmesosigmoid
hernias, and (3) intramesosigmoid hernias [9]. Based on this clas-
sification, our patient was diagnosed with intersigmoid hernia.
Generally, intersigmoid hernias relatively have the hernia fossa,
and the small bowel within the fossa is not long and is unlikely
to be intestinal ischemia.

Because of the disease-specific characteristic, previous reports
have demonstrated the utility of the laparoscopic approach for
diagnosing intersigmoid hernias. We  identified relevant studies
by searching the PubMed database using the terms “intersigmoid
hernias.” We  examined 11 reports but excluded reports that were
only abstracts. We  also searched the Japan Medical Abstracts Soci-
ety using the terms “intersigmoid hernias” and examined seven
reports but excluded reports that were only abstracts. Informa-
tion was  extracted from the 18 eligible reports (31 cases including
our case; Table 1) [7,10–14]. In 15 of these cases, the surgeons
safely performed the laparoscopic approach, and diagnosis and
surgical intervention were possible. Among these cases of emer-
gency surgeries, four cases, including the present case, underwent
the emergency laparoscopic approach without sufficient decom-
pression. Although there was  difficulty in establishing a working
space and visualizing the obstruction site, the approach was  safely
performed, resulting in diagnosis and subsequent surgical inter-
These four cases share an important surgical strategy. It is
important to preoperatively calibrate the lumen of the expanded
small bowel. Zermatten et al. proposed that the probability of hav-
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Table  1
Case reports of Intersigmoid hernias.

Sex
Male 22
Female 9

Age  (years) 56.3 (26–96)
Surgical procedure

Laparotomy 14
Laparoscopy 15
Laparoscopic-assisted 2

Bowel resection rate 9.7% (3/31)
Treatment strategy

Emergency 11
Laparotomy 4
Laparoscopy 7

Cases that were shifted to surgery after conservation
treatment

20

Laparotomy cases 10
Laparoscopy cases 8
Laparoscopic-assisted cases 2

Emergency approach
Sufficient decompression of the small bowel preoperatively

Laparotomy cases 0
Laparoscopy cases 2

Insufficient preoperative decompression of the small bowel
Laparotomy cases 4
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Laparoscopy cases 4 (our case)
Cases that were shifted to surgery after conservation treatment All cases

ng to switch to laparotomy increases if the intestine is dilated
y more than 4 cm [15]. In our case of emergency laparoscopic
pproach without sufficient decompression, the intestine was
ilated up to 2.8 cm,  and we safely performed the laparoscopic
pproach by employing postural changes. If the intestine is dilated
y more than 4 cm,  we believe that it is critical to attempt the

aparoscopic approach without sufficient decompression. Such
easures may  include opting for laparotomy in high-risk patients

r being prepared to convert to laparotomy early.
Using an appropriate surgical technique resulted in performing

he emergency laparoscopic approach without sufficient decom-
ression successfully. Surgeons must not grasp the small bowel but

nstead grasp the mesentery while establishing a working space
nd then withdraw the expanded small bowel to protect it. In
991, Bastug et al. reported the first case of SBO treated using

aparoscopy [16]. Despite this early report, laparoscopic approach
or SBO did not become widespread because the risk of injury to
he distended and thin-walled bowel [17]. Furthermore, the laparo-
copic approach for SBO is associated with a higher risk of bowel
njury, and surgeons should use strategies to mitigate this risk [18].
herefore, we believe that for employing our recommended sur-
ical technique, it is necessary to safely perform the emergency
aparoscopic approach without sufficient decompression.

Preoperative diagnosis of intersigmoid hernia is difficult
ecause CT only shows wall thickening, edema, or tapered nar-
owing of the small bowel at the left dorsal to the sigmoid colon.
ecent technological advances of MDCT allow for the additional
tandard multiplanar reformation of the views to the coronal and
agittal planes and improve visualization of anatomical structures,
hereby contributing to greater diagnostic accuracy. Takeshita
t al. reported a patient with intramesosigmoid hernia who was
iagnosed using MDCT preoperatively [19]. They reported three
haracteristic findings: (1) a sac-like mass, suggesting that a closed
oop of the small bowel existed in the sigmoid colon dorsum, (2)

 cluster of dilated small bowel loops resembling the figure eight,
nd (3) dilated and stretched mesenteric vessels and mesenteric
at exhibiting a radial distribution converging toward the medial

ide. Liao et al. also emphasized the ability of MDCT to preop-
ratively diagnose herniation involving the sigmoid mesocolon
20]. Although our case was preoperatively diagnosable, we did
PEN  ACCESS
Journal of Surgery Case Reports 64 (2019) 54–57

not recognize all three characteristic findings. However, once we
investigated the preoperative images of MDCT in detail postop-
eratively, our case corresponded to all the characteristic findings.
Therefore, using MDCT, the surgeon can proceed with the laparo-
scopic approach as early as possible, with no priority for the specific
diagnosis of the cause of obstruction. Timely surgical interven-
tion minimizes the time-dependent risks of bowel strangulation,
ischemia, and infraction.

4. Conclusion

The emergency laparoscopic approach for intersigmoid hernias
is useful if sufficient decompression of the small bowel is not
preoperatively achieved; moreover, recognizing anatomical rela-
tionships using MDCT preoperatively is also advantageous. Going
forward, as the laparoscopic approach is used more frequently for
internal hernias, the adaptation of the laparoscopic approach for
acute abdomen conditions will continue to spread.

Sources of funding

The study sponsors had no such involvement.

Ethical approval

Investigative involvement and examination were unnecessary
in our case, so the approval of the Ethical Review Board was unnec-
essary.

Consent

We  obtains informed consent of the patient for our study.

Author contribution

Shinichiro Miyazaki designed the study, and wrote the initial
draft of the manuscript. Yoshiro Nishiwaki contributed to analy-
sis and interpretation of data, and assisted in the preparation of
the manuscript. All other authors have contributed to data collec-
tion and interpretation, and critically reviewed the manuscript. All
authors approved the final version of the manuscript, and agree to
be accountable for all aspects of the work in ensuring that ques-
tions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Registration of research studies

We  enter the name of the registry, and the unique identifying
number (UIN) of your study is researchregistry5051.

Guarantor

Naoto Yamamoto had access to the data, and Naoki Unno con-
trolled the decision to publish.

Availability of data and material

Data sharing is not applicable to this article as no datasets were
generated or analyzed during the current study.
Provenance and peer review

Not commissioned, externally peer-reviewed



 –  O
tional 

w
e

D

w
e

A

R

[

[

[

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
K. Tatsuta, S. Miyazaki and Y. Nishiwaki / Interna

All authors do not have any financial and personal relationships
ith other people or organisations that could inappropriately influ-

nce (bias) their work.

eclaration of Competing Interest

All authors do not have any financial and personal relationships
ith other people or organisations that could inappropriately influ-

nce (bias) their work.

cknowledgments

Not applicable.

eferences

[1] N. Takeyama, T. Gokan, Y. Ohgiya, S. Satoh, T. Hashizume, K. Hataya, et al., CT
of  internal hernias, Radiographics 25 (2005) 997–1015.

[2] N. Kosaka, H. Uematsu, H. Kimura, S. Yamamori, K. Hirano, H. Itoh, Utility of
multi-detector CT for preoperative diagnosis of internal hernia through a
defect in the broad ligament, Eur. Radiol. 17 (2007) 1130–1133.

[3] C.H. Lin, Y.J. Ho, W.C. Lin, Preoperative diagnosis of right paraduodenal hernia
by multidetector computed tomography, J. Formos. Med. Assoc. 107 (2008)
500–504.

[4] B. Coulier, B. Broze, P. Mailleux, P. Maldague, Small bowel internal herniation
through the falciform ligament: 64-row MDCT diagnosis, Emerg. Radiol. 17
(2010) 73–78.

[5] A.R. Azar, C. Abraham, B. Coulier, B. Broze, Ileocecal herniation through the
foramen of Winslow: MDCT diagnosis, Abdom. Imaging 35 (2010) 574–577.
[6] D.B. O’Connor, D.C. Winter, The role of laparoscopy in the management of
acute small-bowel obstruction: a review of over 2,000 cases, Surg. Endosc. 26
(2012) 12–17.

[7] Y. Nihon-Yanagi, M.  Ooshiro, A. Osamura, R. Takagi, A. Moriyama, T. Urita,
et al., Intersigmoid hernia: report of a case, Surg. Today 40 (2010) 171–175.

[

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
Journal of Surgery Case Reports 64 (2019) 54–57 57

[8] 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.

[9] J.R. Benson, D.A. Killen, Internal hernias involving the sigmoid mesocolon,
Ann. Surg. 159 (1964) 382–384.

10] O.J. Harrison, R.D. Sharma, M.H. Niayesh, Early intervention in intersigmoid
hernia may  prevent bowel resection-A case report, Int. J. Surg. Case Rep. 2
(2011) 282–284.

11] T. Watanabe, H. Wada, M.  Sato, Y. Miyaki, N. Shiiya, Single-incision
laparoscopic surgery for intersigmoid hernia, Case Rep. Surg. 2014 (2014).

12] K. Kumagai, M.  Yoshioka, M.  Iida, K. Kudoh, H. Uchinami, T. Watanabe, et al.,
Usefulness of oblique multiplanar images on multi-detector computed
tomography for diagnosing intersigmoid hernia, Visc. Med. 32 (2016)
437–440.

13] N. Shibuya, M. Ishizuka, Y. Iwasaki, K. Takagi, H. Nagata, T. Aoki, et al.,
Usefulness of laparoscopic approach for treatment of small-bowel obstruction
due to intersigmoid hernia: a case report, Surg. Case Rep. 3
(2017) 22.

14] H. Kayano, E. Nomura, T. Kuramoto, K. Yatabe, H. Yoshii, D. Yokoyama, et al.,
Two cases of laparoscopic diagnosis and treatment of intersigmoid hernia,
Tokai J. Exp. Clin. Med. 42 (2017) 109–114.

15] M.  Suter, P. Zermatten, N. Halkic, O. Martinet, V. Bettschart, Laparoscopic
management of mechanical small bowel obstruction are there predictors of
success or failure? Surg. Endosc. 14 (2000) 478–483.

16] D.F. Bastug, S.W. Trammell, J.P. Boland, E.P. Mantz, E.H. Tiley 3rd, Laparoscopic
adhesiolysis for small bowel obstruction, Surg. Laparosc. Endosc. 1 (1991)
259–262.

17] B. Ghosheh, J.R. Salameh, Laparoscopic approach to acute small bowel
obstruction: review of 1061 cases, Surg. Endosc. 21 (2007) 1945–1949.

18] R. Behman, A.B. Nathens, J.P. Byrne, S. Mason, N. Look Hong, P.J. Karanicolas,
Laparoscopic surgery for adhesive small bowel obstruction is associated with
a  higher risk of bowel injury: a population-based analysis of 8584 patients,
Ann. Surg. 266 (2017) 489–498.

19] T. Takeshita, T. Nioi, H. Shigeoka, Y. Hirayama, Y. Miki, Small bowel
obstruction due to an intramesosigmoid hernia diagnosed by multidetector
row computed tomography: a case report, Osaka City Med. J. 56 (2010) 37–45.

20] Y.H. Liao, C.H. Lin, W.J. Hsieh, Intramesosigmoid hernia: preoperative

diagnostic MDCT findings, Abdom. Imaging 37 (2012) 561–565.

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

http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0055
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0060
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0065
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0070
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0075
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0080
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0085
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0090
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0095
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://refhub.elsevier.com/S2210-2612(19)30535-8/sbref0100
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Emergency laparoscopic approach without sufficient preoperative decompression for intersigmoid hernia: A case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Availability of data and material
	Provenance and peer review
	Declaration of Competing Interest
	Acknowledgments

	References

