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INTRODUCTION: Abdominal intercostal hernia repair for huge incisional hernia after thoracoabdominal
surgery involves a complex anatomical structure. Hence, it is difficult to apply the laparoscopic approach
to large hernias in the lateral upper abdomen. Further the optimal approach to mesh exposure without
infection after incisional hernia repair is still controversial. Herein, we describe our experience of repairing
a huge abdominal intercostal hernia by mesh trimming and suture reconstruction for wound dehiscence.
PRESENTATION OF CASE: A 73-year-old man presented with an incisional hernia in the left flank from
just below the eight intercostal space to the transverse umbilical region 6 months after thoracoabdom-
inal aortic aneurysm surgery. Computed tomography revealed an incisional hernia orifice of 17 x 13 cm
located on the left flank around the ninth rib. We chose the open approach as treatment because the
hernia orifice was large, and we created a mesh placement space in the extraperitoneal cavity and placed
expanded polytetrafluoroethylene mesh there with 1-0 nonabsorbable monofilament suture. At post-
operative day 26, we observed mesh exposure due to wound dehiscence. Mesh trimming and suture
reconstruction for wound dehiscence was performed because there were no signs of wound infection.
The postoperative course was uneventful including infection and dehiscence. The patient has been well
without recurrence for 14 months since last operation.
CONCLUSIONS: Optimal treatment for repair of a large abdominal intercostal hernia with thoracoabdom-
inal location is necessary. Moreover, partial mesh removal may be one of the treatment options for mesh
exposure if conditions are met.
© 2018 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Reports on abdominal intercostal hernia repair for huge inci-
sional hernia after thoracoabdominal surgery is limited because
it involves a complex anatomical structure [1]. Although the
laparoscopic approach has been widely used for incisional hernia
repair, it is still challenging to perform in large hernias located
in the lateral upper abdomen. In addition, the optimal approach
to mesh exposure without infection after incisional hernia repair
is still controversial. We present our experience of repairing a
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huge abdominal intercostal hernia due to thoracoabdominal aor-
tic aneurysm surgery by mesh trimming and suture reconstruction
for wound dehiscence. This work has been reported in line with the
SCARE criteria [2].

2. Presentation of case

A 73-year-old man presented with an incisional hernia in the left
flank from just below the eight intercostal space to the transverse
umbilical region 6 months after thoracoabdominal aortic aneurysm
surgery. While the progression was observed in the clinic, the
hernia has grown bigger accompanied by worsening symptoms,
such as walking difficulty. On physical examination (Fig. 1), the
patient weighed 57.9 kg, has a height of 165 cm, and a body mass
index of 21.3. He had a reducible mass at the left upper quadrant
corresponding to about 30 cm. Reported comorbidities were dia-
betes and granulomatosis with polyangiitis treated with steroids
and immunosuppressants. Computed tomography (CT) revealed a
17 x 13 cm incisional hernia orifice from the ninth rib to the left
flank. The hernia contained the small intestines (Fig. 2). We planned
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Fig. 1. Physical examination: The umbilicus (arrowhead) was positioned toward
the right side because of a mass. A reducible mass (arrow) at the left upper quadrant
corresponding to about 30 cm.

Fig. 2. Computed tomography (CT) findings. CT revealed a 17 x 13 cm incisional
hernia from the ninth rib to the left flank.

surgery for the huge incisional hernia because his clinical symp-
toms had exacerbated.

The patient was placed on the right semi-lateral decubitus posi-
tion under general anesthesia. A 20-cm long incision was made
over the hernia along the previous wound. The hernia sac was
identified and opened. There was no adhesion between the her-
nia sac and intra-abdominal contents. We tried to secure a space to
place the mesh (35 x 25 cmin size) in the extraperitoneal space. The
mesh was expanded polytetrafluoroethylene: GORE® DUALMESH"
Patch. The extent of the dissection for the placement of the mesh
was the dorsal side of the left rectus abdominis muscle on the
median, dorsal side of the rectus abdominis muscle and transverse
abdominis muscle on the caudal side, and the lateral latissimus
dorsi muscle on the lateral side. However, we could not secure the
cranial side for mesh placement because of strong adhesion of the
costal cartilage dissected at the previous surgery. Thus, we secured
the upper space between the skin and the ventral side of the eighth
rib. An expanded polytetrafluoroethylene (ePTFE) hernia mesh was
then placed to cover the hernia defect, and we sutured along the
outer edge of the mesh and hernial gate and partly sutured directly
to the ribs using 1-0 nonabsorbable monofilament suture.

Fig. 3. Postoperative day 26 wound findings: 3 x 7 cm mesh exposure due to wound
dehiscence without infection.

On postoperative day 4, his general condition worsened due
to aspiration pneumonia. Tracheotomy was performed for inten-
sive whole-body management. Consequently, his general condition
improved. On postoperative day 26, we detected that a 3 x 7cm
mesh was exposed due to wound dehiscence (Fig. 3). The findings
of bacterial culture of this wound and the surface of the exposed
mesh were negative. Initially, we had to choose a conservative man-
agement because of the poor condition of the patient. Although the
general condition was improving, the wound dehiscence extended;
hence, we performed mesh trimming and suture reconstruction
(Fig. 4). While trimming the exposed mesh, adhesion and signs of
infection, such as an abscess formation, were not observed. Both
sides of the trimmed mesh were overlapped by 5 mm with non-
absorbable suture. The tied nodules concealed between meshes to
prevent skin damage at the nodules. The skin was sutured using
retention sutures to transfix the remaining mesh. The postoperative
course was uneventful (Fig. 5). The patient has been well without
recurrence for 14 months since the second operation.

3. Discussion

Incisional hernia is most commonly caused by abdominal
surgery. Despite advances in the prevention and treatment of infec-
tion during surgery and use of some suture materials that have
reduced the incidence of incisional hernias, incisional hernias still
occur in 11%-20% after abdominal surgery [3,4].

Abdominal intercostal hernia in the lateral upper abdomen
sometimes develops after thoracoabdominal surgery, nephrec-
tomy, and trauma surgery associated with rib fracture [5]. This
patient underwent thoracoabdominal surgery with the incision
from abdomen to the eighth intercostal space. The incisional inter-
costal hernia was caused by the surgery that affected the intercostal
muscles and diaphragm. Moreover, the patient has been treated
with diabetes and was taking steroids and immunosuppressant for
collagen disease.

The treatment for abdominal intercostal hernia is basically sur-
gical repair to prevent the risk of incarceration and strangulation
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Fig. 4. Re-operation procedure. (A) Put a crystal violet on the exposed mesh. (B) Local removal of the exposed mesh. Adhesion and abscess were not detected. (C) Overlapping
the remaining mesh by 5 mm with 1-0 nonabsorbable suture and retention sutures in the skin. (D) Nodules concealed between meshes to prevent skin damage at the nodules.

Table 1
Summary of reports on the treatment of abdominal intercostal hernia.

Case No. Age Sex Prior surgery or cause Hernia orifice size  Approach Mesh type for hernia Mesh placement
repair

1 Abunnaja et al. [1] 51 Female Stab injury 8 x8cm Open Polypropylene and Underlay
ePTFE hernia patch

2 Yamamotoetal.[5] 75  Female Nephrectomy Not described Open Polyester mesh coated  Intraperitoneal onlay
with absorbent
collagen

3 Benizri et al. [6] 66  Female None Not described Open Polypropylene mesh Onlay

4 Benizri et al. [6] 83  Female Trauma Not described Open Polypropylene mesh Intraperitoneal onlay+Onlay

5 Akinduroetal. [13] 79  Male Nephrectomy 2.5cm Open Suture Not

6 Bobbio et al. [14] 70  Male Trauma Not described Laparoscopy Ovaloid double mesh Intraperitoneal onlay
prosthesis

7 Rosch et al. [15] 57  Female Nephrectomy 5x5cm Open Polypropylene Underlay
compound mesh

8 Erdas et al. [16] 48  Male Trauma 5.8 x3cm Open Polypropylene stiff Underlay
mesh

9 Gundaraetal.[17] 88 Female Minor trauma 3.5cm Laparoscopy Composite mesh Sublay

10 Geoffrey etal.[18] 28  Male Trauma 7 x 8cm Laparoscopy Suture Not

Our Case  Our case 73  Male Thoracoabdominal 17 x 13cm Open ePTFE hernia patch Onlay

aortic aneurysm
surgery

ePTFE, expanded polytetrafluoroethylene.

of the omentum, small intestine, or colon [1]. A summary of the
recent reports on the treatment of abdominal intercostal hernia is
shown in Table 1.

Repair of abdominal intercostal hernia using mesh and surgical
approach is controversial. However, there were cases of incisional
abdominal intercostal hernia repair using mesh [5,6]. The surgi-
cal approaches are open abdominal approach and laparoscopic
approach [1]. In emergency cases of incisional hernia, the open
abdominal approach is a safe operative choice to minimize the
risk of intra-abdominal injuries [6]. Conversely, the laparoscopic

approach provides a magnified view of the surgical field during
surgery to confirm the contents of the hernia. However, if the her-
nia is huge, a larger mesh is required; therefore, surgery through
the abdominal cavity is difficult. As shown in Table 1, mesh place-
ment also varies. It is caused by the hernia involving a complex
anatomical structure such as ribs or diaphragm. Hence, it is very
difficult to fix a mesh appropriately.

Conservative management can be considered in some patients,
particularly in asymptomatic cases and elderly patients with high
surgical risk [1,6].
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Fig. 5. Final wound appearance. The wound is clear without infection and dehis-
cence at discharge.

For our patient, we chose a direct approach because the her-
nia was large. Incisional hernia repair using a mesh has potential
complications related to infection and wound dehiscence. Infec-
tion is the most common complication using a prosthetic mesh.
Even if antibiotics are used, the infection rate is up to 1.5% [7].
Abdominal wound dehiscence is a serious postoperative compli-
cation with an incidence ranging from 0.4% to 1.2% [8]. However,
mesh exposure without infection is rare. Hence, there has been
little evidence about the management of exposed mesh after inci-
sional hernia [9]. The conventional approach to mesh exposure is
surgery with mesh removal or replacement. In choosing a conser-
vative treatment, treatment with complex approach is necessary
[8].

Maintenance of skin blood flow accelerates wound healing and
prevents infection and mesh exposure due to wound dehiscence
[9]. In our case, we consider that the causes of the exposed mesh
were wound tension and poor blood circulation because of few sub-
cutaneous fat tissues and a thin abdominal wall, as the patient was
thin. In addition, there was delayed wound healing due to steroids
and immunosuppressants.

When the exposed mesh on the wound dehiscence is found, the
possibility of mesh infection should be considered. Thus, the pri-
ority treatment for infected mesh is removal [9]. On the contrary,
mesh removal is associated with risks for acute bleeding, entero-
cutaneous fistula, and a larger incisional hernia due to failure to
close the primary defect. Therefore, conservative treatment such as
removal of skin sutures, opening of wound and drainage, irrigation
with saline, and wound debridement are alternative treatments [7].

In this case, conservative treatment was first chosen, such as
debridement and irrigation with saline, because of the patient’s
poor condition. Since the wound dehiscence extended after
improvement of his general condition, the dehiscence was then
repaired. Luckily, the three wound cultures did not detect bacte-
ria, and signs of infection were not observed intraoperatively. This
case had no infection despite comorbidities with diabetes and gran-
ulomatosis with steroids and immunosuppressants. We assumed
that it was influenced by mesh. The mesh was made of ePTFE. Its
material has two surfaces: rough surface for tissue incorporation

PORT - OPEN ACCESS

with micropores approximately about 22 mm and a smooth sur-
face for minimal tissue attachment with micropores 3 mm [10].
Mesh with small pores (<10 um) are considered to increase the
risk of infection because of its permeability to bacteria, but not
to neutrophils and macrophages [11]. However, mesh with large
pore prevents infiltration and growth of bacteria, because it does
not only admit macrophages, but also allows rapid fibroplasia and
angiogenesis [12]. The fact that mesh infection did not develop may
be affected by the large pore size of the mesh. If signs of infec-
tion, such abscess under the mesh, were found during the second
operation, we would remove the mesh and choose another autol-
ogous treatment, such as tensor fascia lata musculocutaneous flap
or split thickness skin grafting. Moreover, we were concerned that
the defect would become larger if the entire mesh was removed,
making wound closure difficult. Thus, only the exposed mesh was
excised, and the trimmed mesh was overlapped to obtain a satis-
factory outcome.

4. Conclusion

Optimal treatment for large abdominal intercostal hernia
located in the thoracoabdominal region is necessary. When the
mesh is exposed, partial mesh removal may be one of the treatment
options if conditions are met.

Conflict of interest

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Sources of funding

The study sponsors had no such involvement.
Ethical approval

The study is exempt from ethnical approval in my institution.
Consent

Written informed consent was obtained from the patient for
the publication of this report and any accompanying images at
Hokkaido University Faculty School of Medicine.

Author’s contributions

YT and YK drafted the manuscript. YN, TA, TN, YE, SM, TN, TT,
KO, TS, and SH critically revised the manuscript.

Registration of research studies

We performed informed consent fully and got consent from the
patient.

Guarantor
Yo Kurashima.
Provenance and peer review

Not commissioned, externally peer reviewed.

References

[1] S. Abunnaja, K. Chysna, I. Shaikh, G. Tripodi, Acquired abdominal intercostal
hernia: a case report and literature review, Case Rep. Surg. 2014 (2014)
456053.

[2] RA. Agha, A]. Fowler, A. Saetta, I. Barai, S. Rajmohan, D.P. Orgill, for the SCARE
Group, The SCARE statement: consensus-based surgical case report
guidelines, Int. J. Surg. 34 (2016) 180-186.


http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0010

CASE REPORT — OPEN ACCESS

Y. Takeuchi et al. / International Journal of Surgery Case Reports 53 (2018) 381-385 385

[3] K.M. Itani, K. Hur, L.T. Kim, T. Anthony, D.H. Berger, D. Reda, et al., Comparison
of laparoscopic and open repair with mesh for the treatment of ventral
incisional hernia: a randomized trial, Arch. Surg. 145 (2010) 322-328,
discussion 8.

[4] R.W. Luijendijk, W.C. Hop, M.P. van den Tol, D.C. de Lange, M.M. Braaksma,
J.N. ]Jzermans, et al., A comparison of suture repair with mesh repair for
incisional hernia, N. Engl. ]. Med. 343 (2000) 392-398.

[5] T. Yamamoto, Y. Kurashima, C. Watanabe, K. Ohata, R. Hashiba, S. Tanaka,
et al., Incisional intercostal hernia with prolapse of the colon after right
partial nephrectomy, Int. Surg. 98 (2013) 412-415.

[6] E.I Benizri, J. Delotte, M. Severac, A. Rahili, ].M. Bereder, D. Benchimol,
Post-traumatic transdiaphragmatic intercostal hernia: report of two cases,
Surg. Today 43 (2013) 96-99.

[7] S. Ahmad, T.S. Mufti, A. Zafar, I. Akbar, Conservative management of mesh site
infection in ventral hernia repair, J. Ayub Med. Coll. Abbottabad 19 (2007)
75-77.

[8] A. Garcia-Ruano, E. Deleyto, S. Garcia-Fernandez, VAC-instillation therapy in
abdominal mesh exposure: a novel indication, J. Surg. Res. 206 (2016)
292-297.

[9] S.R.Szczerba, G.A. Dumanian, Definitive surgical treatment of infected or
exposed ventral hernia mesh, Ann. Surg. 237 (2003) 437-441.

Open Access

[10] H.G. Doctor, Evaluation of various prosthetic materials and newer meshes for
hernia repairs, J. Minim. Access Surg. 2 (2006) 110-116.

[11] M.N. Marvros, S. Athanasiou, V.G. Alexiou, Risk factors for mesh-related
infections after hernia repair surgery: a meta-analysis of cohort studies,
World J. Surg. 35 (2011) 2389-2398.

[12] P.K. Amid, Classification of biomaterials and their related complications in
abdominal wall hernia surgery, Hernia 1 (1997) 15-21.

[13] 0.0. Akinduro, F. Jones, ]. Turner, F. Cason, C. Clark, Rare case of a strangulated
intercostal flank hernia following open nephrectomy: a case report and
review of literature, Int. J. Surg. Case Rep. 17 (2015) 143-145.

[14] A. Bobbio, L. Ampollini, G. Prinzi, L. Sarli, Endoscopic repair of an abdominal
intercostal hernia, Surg. Laparosc. Endosc. Percutan. Tech. 18 (2008) 523-525.

[15] R. Rosch, K. Junge, ]J. Conze, CJ. Krones, U. Klinge, V. Schumpelick, Incisional
intercostal hernia after a nephrectomy, Hernia 10 (2006) 97-99.

[16] E.Erdas, S. Licheri, P.G. Calo, M. Pomata, Acquired abdominal intercostal
hernia: case report and systematic review of the literature, Hernia 18 (2014)
607-615.

[17] J.S. Gundara, ].C. Ip, ].C. Lee, Unusually complicated chest infection: colon
containing intercostal hernia, ANZ J. Surg. 82 (2012) 851-852.

[18] R. Geoffrey, C. David, Traumatic abdominal intercostal hernia without
diaphragmatic injury, Trauma 13 (4) (2011) 364-367.

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0055
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0060
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0065
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0070
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0075
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0080
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0085
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://refhub.elsevier.com/S2210-2612(18)30535-2/sbref0090
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Mesh trimming and suture reconstruction for wound dehiscence after huge abdominal intercostal hernia repair: A case report
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Conflict of interest
	Sources of funding
	Ethical approval
	Consent
	Author’s contributions
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


