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INTRODUCTION:  Enterocele  is a herniation  of the  small  bowel  through  the  cul-de-sac.  It is  uncommon  and
most  often  seen  in  elder  females.  Large  enterocele  manifesting  as  rectal  prolapse  is exceedingly  rare  and
only few  cases  are  reported  previously.  Due  to it  rarity,  the  best surgical  treatment  is  not  yet  established
especially  in male  patients.  We  present  a case  of enterocele  causing  rectal prolapse  in a  male  patient  that
was  treated  surgically.
PRESENTATION  OF  CASE:  A  47-year-old  African  American  male  with  chronic  constipation  and  straining
presented  with  manually  reducible  rectal  prolapse.  A defecography  revealed  a large  enterocele  prolapsing
through  the  anterior  rectal  wall.  The  patient  underwent  an open  posterior  suture  rectopexy  with  perito-
edrocele
ectopexy

neoplasty.  His  symptoms  completely  resolved  after  surgery,  and  repeat  defecography  three  months  after
the  procedure  showed  no  sign  of  recurrence.
DISCUSSION  &  CONCLUSION:  Extraperineal  enterocele  in  male  is a rare  disease.  Rectopexy  with perito-
neoplasty  can  provide  a  great  symptom  relieve  and  improvement  on defecography.  Long-term  outcome
should be  evaluated.

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

. Introduction

Enterocele is a type of peritoneal hernia involving small bowel
rotruding through the pouch of Douglas. This is more com-
only seen in elderly, multiparous females after a pelvic surgery

ncluding hysterectomy [1]. Enterocele is usually associated with
ther pelvic disorders such as rectal prolapse, rectocele, and cer-
icocystoptosis [2,3]. Although number of case series and case
eports have discussed its pathophysiology, diagnostic and treat-

ent modalities, those literatures predominantly include female
atients. Enterocele in male, particularly large symptomatic ente-
ocele, is exceedingly rare. Most male patients lack specific findings
n the physical exam and are diagnosed on diagnostic study such as
efecography. Due to it rarity, optimum treatment for male ente-
ocele is not well established.

We  present a case of a male patient with a large enterocele
equiring manual reduction who underwent posterior rectopexy
ith peritoneoplasty. Our work has been reported in line with the

CARE criteria [4].

. Case
A 47-year-old previously healthy African American male pre-
ented to the hospital with chronic constipation and rectal
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prolapse. He had three-year history of constipation and straining
with some mucus drainage via rectum and intermittent hema-
tochezia. His colonoscopy two years prior to his presentation was
unremarkable except for mild diverticulosis and internal hemor-
rhoids. His symptoms continued to progress despite using stool
softeners, laxatives and enemas to improve evacuation. He devel-
oped rectal pain and rectal prolapse soon after his colonoscopy. His
past surgical history includes bilateral inguinal hernia repair. He
has no history of trauma or surgery on the pelvic floor.

On examination, he had a 4–5 cm circumferential rectal prolapse
on straining which was reducible. A defecography revealed a large
enterocele prolapsing behind the prostate and pushing the ante-
rior rectal wall through the anus (Fig. 1). The patient underwent
an open posterior rectopexy with peritoneoplasty with a board-
certified colon and rectal surgeon. During the surgery, he was found
to have broad and deep cul-de-sac and moderately redundant rec-
tum with some posterior laxity in its attachments. The rectum was
mobilized posteriorly to the pelvic floor. The rectum was  elevated
and secured to the sacral promontory with interrupted permanent
sutures. Redundant peritoneum anterior to the rectum was then
excised and the anterior surface of the rectum was dissected from
the anterior structures to the level of the perineal body. The peri-
toneal edge was  closed in two  layers with absorbable suture. His
postoperative course was unremarkable and he was  discharged on
the following day. His symptoms were completely resolved after

the surgery. Defecography was repeated three months after the
procedure and there was no sign of enterocele or rectal prolapse
(Fig. 2).
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Fig. 1. Preoperative defecography. A. At rest with contrast in the small bowel and rectu
straining. D. Full thickness rectal prolapse with enterocele.
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ig. 2. Postoperative defecography. Normal evacuation of the rectum. No recurrence
f  enterocele.

. Discussion

Enterocele was originally reported as a type of vaginal her-
ia. Sporadic case reports are seen in the 1700’s and 1800’s [5,6].
his was the time before the development of radiologic studies,
nd diagnosis was made by physical examination and surgical and

utopsy findings. Enterocele in the early literatures was divided
nto vaginal, pudendal and perineal. Small bowel protruding into
nterior rectal wall was later reported as hedrocele, and distin-
uished from enterocele [7,8]. In more recent literatures, enterocele
m. B. Normal evacuation of the rectum. C. Small bowel descending to the anus on

is defined as presence of small intestine in the rectovaginal septum
or posterior cul-de-sac regardless of the compression of rectum or
vagina [2,3,9]. Therefore, transrectal enterocele and hedrocele are
used interchangeably.

Nichols [9] classified the etiology of enterocele as congenital,
pulsion, traction and iatrogenic. In previous review, multiparity
and pelvic surgery such as hysterectomy are commonly noted in
patients with enterocele [1–3,11–13]. Enterocele is rare in nulli-
parous females without preceding surgery [1]. On the other hand,
risk factors for male enterocele are not well described. Takahashi
et al. [2] reported 18 male patients in their review of total 104
patients with enterocele on defecography. This case series includes
one of the largest numbers of male enterocele. However, they
lack details of characteristics in this population. Other case series
often only include females or identify a very limited number of
male patients with enterocele [3,13,14]. Schober et al. [15] and
Wester et al. [16] separately reported a similar case of transrec-
tal enterocele in 14-year old male causing obstructing defecation.
Both patients had chronic constipation and straining similar to our
patient. Chronic abdominal pressure and pulsion may  contribute
to the development of enterocele with combination of congenital
deep cul-de-sac [10].

Symptoms from enterocele varies depends on the size and
direction of prolapse. Pelvic discomfort, pelvic pain, obstructing
defecation, constipation, fecal incontinence, urinary incontinence,
vaginal prolapse are commonly seen [1–3,11–13]. Enterocele is
often associated with other pelvic organ prolapse and disorder
namely cystocele, perineal descent, rectocele, rectal prolapse and
rectal intussusception [2,3,11,13]. It is challenging to verify that
the symptoms are due to enterocele alone, except for vaginal pro-
lapse or obstructing defecation caused by enterocele confirmed

on defecography or pelvic MRI. Transvaginal prolapse could be
seen and widening of rectovaginal septum could be felt on biman-
ual exam in female patients. On rare occasion, visible peristalsis
through the vaginal wall may  be observed [8]. Physical exam in
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ale patients, on the other hand, is usually unremarkable and ente-
ocele is often diagnosed only after imaging studies.

Large transrectal enterocele manifesting as rectal prolapse is
xceedingly rare. Although rectal prolapse is commonly seen with
he presence of enterocele, the majority of those patients do not
nclude small bowel in the rectal prolapse. Takahashi et al. [2]
eported one extraperitoneal enterocele in rectal prolapse in 61-
ear old female. Faucheron et al. [17] also described enterocele
resenting as full thickness rectal prolapse in 60-year old female.
his was the only case in their review of 175 rectal prolapse. Our
ase, to our best knowledge, is the first case report with extraperi-
oneal enterocele in male confirmed on defecography.

Although acute complications from transrectal enterocele is
ncommon, bowel incarceration is reported [18]. Spontaneous rup-
ure of the rectum and evisceration of small intestine through the
nus is another rare condition that may  be associated with ente-
ocele. In previous case reports including male and female, most
atients had known rectal prolapse before the rupture of the rec-
um [19–21]. The patients often present with evisceration and are
aken to the operating room emergently. It is unclear if the rectal
rolapse contained enterocele before it ruptured. However, it is fea-
ible that incarcerated enterocele associated with rectal prolapse
an elevate the local transmural pressure and increase the risk of
erforation.

The method of enterocele repair is not well established for
ale patients. In female patients, transvaginal and transabdominal

epairs are described [1,10–12,14]. Some of the techniques used in
emale including transvaginal repair and sacrocolpopexy are not
pplied to male patients. In male patients, posterior suture rec-
opexy with peritoneoplasty, Ripstein rectopexy, peritoneoplasty
lone were utilized in previous case reports [2,14–16,18]. In our
ase, we elected to use suture rectopexy with peritoneoplasty. The
atient had good short-term outcome with resolution of all symp-
oms of obstructed defecation, rectal prolapse and sensation of
ectal fullness.

. Conclusion

Extraperineal enterocele presenting as rectal prolapse is
xtremely rare, particularly in male patients. Suture rectopexy with
erineoplasty can provide symptom relieve and curative treatment.
urther follow up is needed to assess long-term outcomes.

eclaration of competing interest

None.

unding

None.

thical approval

Ethical approval was obtained from the Henry Ford Health Sys-
em Institutional Review Board under category 45 CFR 46.101.

onsent

Written informed consent was not obtained from the patient.
he head of our medical team has taken responsibility that exhaus-
ive attempts have been made to contact the family and that the

aper has been sufficiently anonymised not to cause harm to the
atient or their family. A copy of a signed document stating this

s available for review by the Editor-in-Chief of this journal on
equest.

[

[

PEN  ACCESS
ery Case Reports 72 (2020) 524–527

Author contribution

Megumi Asai: conceptualization, investigation, writing
– original draft, visualization, Elizabeth Wood: Writing –
review & editing, Craig Reickert – conceptualization, resources,
supervision.

Registration of research studies

Not applicable.

Guarantor

Megumi Asai.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Acknowledgement

None.

References

[1] G.E. Kinzel, Enterocele. A study of 265 cases, Am. J. Obstet. Gynecol. 81 (1961)
1166–1174.

[2] T. Takahashi, T. Yamana, R. Sahara, J. Iwadare, Enterocele: what is the clinical
implication? Dis. Colon Rectum 49 (10 Suppl) (2006) S75–81.

[3] C. Morandi, J. Martellucci, P. Talento, A. Carriero, Role of enterocele in the
obstructed defecation syndrome (ODS): a new radiological point of view,
Colorectal Dis. 12 (8) (2010) 810–816.

[4] 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.

[5] J. Taylor, Case of vaginal hernia, Lancet 17 (428) (1831) 205–207.
[6] T.G. Barker, Valvar and vaginal enterocele, New York Med. J. 42 (1885)

705–711.
[7] O. Zuckerkandle, Beiträge zur lehre von den brüchen im bereiche des

Douglas’schen raumes, Deutsche Zeitschrift für Chirurgie 31 (5–6) (1891)
590–608.

[8] W.H. Bueermann, Vaginal enterocele: report of three cases, J. Am. Med. Assoc.
99 (1932) 1138.

[9] Ny Kim, Dh Kim, Pj Pickhardt, Eh Carchman, A. Wald, J.B. Robbins,
Defecography: an overview of technique, interpretation, and impact on
patient care, Gastroenterol. Clin. North Am. 47 (3) (2018) 553–
568.

10] D.H. Nichols, Types of enterocele and principles underlying choice of
operation for repair, Obstet. Gynecol. 40 (2) (1972) 257–263.

11] D. Mege, A. Sans, A. Maignan, J. Duclos, C. Frasconi, R. Le Huu Nho, N. Pirro, I.
Sielezneff, Temporary successful results of ventral rectopexy for enterocele
surgical correction, about 138 patients, Int. J. Colorectal Dis. 32 (11) (2017)
1569–1575.

12] H.S. Cronjé, J.A. De Beer, R. Bam, The pathophysiology of an enterocele and its
management, J. Obstet. Gynaecol. 24 (4) (2004) 408–413.

13] A. Mellgren, C. Johansson, A. Dolk, B. Anzén, S. Bremmer, B.Y. Nilsson, B.
Holmström, Enterocele demonstrated by defaecography is associated with
other pelvic floor disorders, Int. J. Colorectal Dis. 9 (3) (1994)
121–124.

14] A. Mellgren, A. Dolk, C. Johansson, S. Bremmer, B. Anzén, B. Holmström,
Enterocele is correctable using the Ripstein rectopexy, Dis. Colon Rectum 37
(8)  (1994) 800–804.

15] S. Schober, T. Lahdes-Vasama, T. Iber, R. Rintala, Enterocele causing chronic
constipation in a young male, J. Pediatr. Surg. Case Rep. 33
(2018) 49–51.

16] T. Wester, B. Lindqvist, L. Oslen, Prerectal peritoneal pouch with herniating
small bowel - a unique cause of severe constipation in a child, Eur. J. Pediatr.
Surg. 7 (1) (1997) 50–51.

17] J.L. Faucheron, A. Mancini, F. Reche, Hedrocele associated with full-thickness
rectal prolapse: a very rare condition treated by ambulatory laparoscopic
anterior rectopexy, Dis. Colon Rectum 60 (9) (2017) 992–993.
18] K.I. Maull, H.A. Fleishman, Hedrocele: report of a case and review of the
literature, Dis. Colon Rectum 21 (2) (1978) 107–109.

19] M.A. Hovey, A.M. Metcalf, Incarcerated rectal prolapse–rupture and ileal
evisceration after failed reduction: report of a case, Dis. Colon Rectum 40 (10)
(1997) 1254–1257.

http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0080
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0085
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0090
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0095


 –  O
f Surg

[

O
T
p
c

CASE  REPORT
M. Asai et al. / International Journal o
20] G. Kiyak, E. Ergul, A. Celik, Spontaneous rupture of the rectum with
evisceration of small intestine through the anus, J. Pak. Med. Assoc. 58 (6)
(2008) 350.

[

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
ery Case Reports 72 (2020) 524–527 527

21] J. Jeong, J.S. Park, C.G. Byun, D.S. Yoon, S.K. Sohn, Y.H. Lee, H.S. Chi, Rupture of
the rectosigmoid colon with evisceration of the small bowel through the

anus, Yonsei Med. J. 41 (2) (2000) 289–292.

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)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0100
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://refhub.elsevier.com/S2210-2612(20)30424-7/sbref0105
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Extraperineal enterocele in male: A case report and literature review
	1 Introduction
	2 Case
	3 Discussion
	4 Conclusion
	Declaration of competing interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	Acknowledgement
	References


