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INTRODUCTION:  Lumbar  hernia  is rare and  represents  less  than  1–2% of  all  abdominal  hernias.  There  are
mainly  two  types  of lumbar  hernia:  superior  lumbar hernia  and  inferior  lumbar  hernia.
CASE  PRESENTATION:  A  65-year-old  woman  was  admitted  complaining  of  a mass  in  her left lumbar  area.
Under  a  diagnosis  of  superior  lumbar  hernia,  single-incision  laparoscopic  retroperitoneal  repair  was
performed.  A  single,  2-cm-long  incision  was  made  and  the  retroperitoneal  space  was dissected  gradually.
The  hernia  orifice  was  recognized  and  hernia  sac  was  slipped  from  the  hernia  orifice.  The  collateral  branch
of subcostal  nerve  and iliohypogastric  nerve  were  recognized.  Laparoscopic  self-fixating  mesh  was  placed
to cover  the  hernia  orifice  without  mesh  fixation.  The  patient  remained  well  with  no  signs  of  recurrence.
DISCUSSION:  In  laparoscopic  lumbar  hernia  repair,  it is  important  to  be  careful  not  to damage  subcostal
nerve  and  iliohypogastric  nerve.  Self-fixating  mesh  without  fixation  is  useful  due  to  the  prevention  from

nerve injury.  To our  best knowledge,  this  is  the first  report  of  single-incision  laparoscopic  repair  for
superior  lumbar  hernia.  Single-incision  laparoscopic  surgery  could  provide  good  cosmetic  results  with
minimal  incision.
CONCLUSION:  We  successfully  performed  single-incision  retroperitoneal  laparoscopic  repair  of  superior
lumbar hernia  using  self-fixating  mesh.

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

. Introduction

Lumbar hernia is an uncommon hernia. Only about 300 cases of
umbar hernia have been reported in the literature [1]. Lumbar her-
ia generally protrudes through two anatomical areas: the superior

umbar triangle of Grynfelt-Lesshaft and the inferior lumbar trian-
le of Petit. Hernia repair using a surgical mesh is often performed
or lumbar hernia. There are three typical surgical approaches:
he anterior approach, laparoscopic transabdominal approach and
etroperitoneal laparoscopic approach. We  here present a case of
uperior lumbar hernia that was successfully repaired by single-
ncision retroperitoneal laparoscopic approach using self-fixating

esh without mesh fixation. This work has been reported in line
ith the SCARE criteria [2].
∗ Corresponding author at: Department of Gastroenterological Surgery, Osaka
olice Hospital, 10-31 Kitayama-cho, Tennoji-ku, Osaka, 543-0035, Japan.

E-mail address: yujiro0210@yahoo.co.jp (Y. Nakahara).

ttps://doi.org/10.1016/j.ijscr.2020.01.034
210-2612/© 2020 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
le under  the  CC  BY license  (http://creativecommons.org/licenses/by/4.0/).

2. Case presentation

2.1. Patient

A 65-year-old woman  was  admitted to our hospital with a com-
plaint of a mass in her left lumbar area. She had a previous history
of appendectomy at the age of 19 and had diabetes, hypertension,
angina and hyperlipidemia as comorbidities. On  physical exami-
nation, reducible soft mass was located in the left lumbar area.
Computed tomography showed a defect of transverse fascia in
the left lumbar area with the perirenal fat protruding through the
defect. The size of hernia orifice was 20 × 14 mm  (Fig. 1). Under a
diagnosis of superior lumbar hernia, the patient underwent single-
incision retroperitoneal laparoscopic repair.

2.2. Surgical technique

Under general anesthesia, the patient was placed in the right
lateral decubitus position. A single, 2-cm-long incision was made 1

cm ventral from the middle point between the 12th rib and supe-
rior anterior iliac spine on the middle axillary line (Fig. 2). External
oblique muscle, internal oblique muscle and transverse abdominal
muscle were each split to reach retroperitoneal space. After placing
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Fig. 1. Computed tomography revealed the left superior lumbar hernia (white
arrow). The size of hernia orifice was 20 × 14 mm.

Fig. 2. Patient positioned in the right lateral decubitus. Incision was made 1 cm
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Fig. 3. The retroperitoneal space was  dissected. The hernia orifice, the collateral
branch of subcostal nerve and iliohypogastric nerve were recognized. a: The hernia
orifice. b: The collateral branch of subcostal nerve. c: Iliohypogastric nerve.
entral from the middle point between the 12th rib and superior anterior iliac spine
n  the middle axillary line. a: Superior lumbar hernia. b: The 12th rib line. c: Superior
nterior iliac spine. d: The middle point between the 12th rib and superior anterior
liac  spine on the middle axillary line. e: Incision line.

 Lap-Protector Mini (Hakko Co., Nagano, Japan) in the retroperi-
oneal space, three 5-mm trocars (one for a 5-mm flexible scope
nd two for surgical devices) were inserted through a single-port
ccess device (EZ Access; Hakko). The EZ access with three trocars
as attached to the Lap-Protector Mini to maintain the inflation

f the preperitoneal space with carbon dioxide (CO2) gas, and the
etroperitoneal space was gradually dissected, using laparoscopic
nstruments without a dissection balloon. The hernia orifice was
ecognized and hernia sac was slipped from the hernia orifice. The
ollateral branch of subcostal nerve and iliohypogastric nerve were
ecognized (Fig. 3). ProGripTM laparoscopic self-fixating mesh of
5 × 10 cm (Medtronic, Dublin, Ireland) was placed to cover the
ernia orifice without mesh fixation (Fig. 4). The retroperitoneal
pace was carefully deflated to avoid displacing the mesh. The
heaths of transverse abdominal muscle and external oblique mus-
le were each closed with 2–0 absorbable suture, and the skin was
losed with 4–0 absorbable suture.

The operative time was 50 min, and the bleeding volume was
inimal. The postoperative course was uneventful. Food intake and

ormal activities restarted the next day after surgery, and she was
ischarged five days after surgery. At the 9-month follow-up, she
emained well, with no signs of recurrence.

. Discussion
Lumbar hernia is rare and represents less than 1–2% of all
bdominal hernias [3]. There are mainly two types of lumbar her-
ia: superior lumbar hernia and inferior lumbar hernia. Superior
Fig. 4. ProGripTM laparoscopic self-fixating mesh was placed to cover the hernia
orifice without mesh fixation.

lumbar hernia generally protrudes through the superior lumbar
triangle of Grynfelt-Lesshaft. The superior lumbar tringle is formed
medially by the sacrospinalis, laterally by the posterior border of
the internal oblique muscle, and superiorly by the 12th rib and the
serratus posterior inferior muscles. The floor of the superior lumbar
triangle is the transversalis fascia and its roof is the external abdom-
inal oblique muscle [4]. The superior triangle is an anatomically
weak area.

There are no standard surgical methods of superior lumbar her-
nia due to the relative rarity of this disease and lack of collective
experience. Direct suturing of hernia orifice and reinforcement
using muscle flaps have been performed, however, early recur-
rence cases have been reported [5]. It is suggested that the genesis
of inguinal hernia was  associated with muscle degeneration and
weakening, damage to the vascular structures and nerve degener-
ation [6–8]. Therefore, tension-free hernia repair using a surgical
mesh is often performed in recent years. There are three typical
surgical approaches: the anterior approach, laparoscopic transab-
dominal approach and retroperitoneal laparoscopic approach.

Laparoscopic repair of lumbar hernia was first reported by
Heniford et al. in 1997 [9]. A prospective study comparing open

and laparoscopic lumbar hernia repair suggested that laparoscopic
approach was safe, effective, and more efficient than open repair
[10]. It is also described that laparoscopic pre-peritoneal approach
is preferable in small, simple primary lumbar hernia [11]. There-
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ore, we selected retroperitoneal laparoscopic approach in this case.
e used ProGripTM laparoscopic self-fixating mesh of 15 × 10 cm

ecause we considered that the mesh size of 15 × 10 cm was appro-
riate to cover the hernia orifice in this case.

However, laparoscopic repair of superior lumbar hernia has a
isk of nerve injury [12]. The collateral branch of subcostal nerve
nd iliohypogastric nerve run in this area. It is very important to
e careful not to damage both nerves in laparoscopic lumbar her-
ia repair. We  recognized both nerves during surgery and used
roGripTM laparoscopic self-fixating mesh without mesh fixation.
here has been only one report of laparoscopic lumbar hernia repair
sing self-fixating mesh without traumatic fixation [13]. We sug-
est that laparoscopic lumbar hernia repair using self-fixating mesh
ithout mesh fixation is useful due to the prevention from nerve

njury.
We performed single-incision retroperitoneal laparoscopic

epair. To the best of our knowledge, this is the first report of
ingle-incision laparoscopic repair for superior lumbar hernia. We
ad performed more than 300 single-incision laparoscopic proce-
ures for totally extraperitoneal repair (SILS-TEP) for adult inguinal
ernia from May  2016 to December 2018, and we are familiar
ith the procedure of SILS-TEP [14]. Therefore, the technique of

ingle-incision retroperitoneal laparoscopic repair was  feasible for
s. Retroperitoneal laparoscopic approach might be safe because
f low risk to damage abdominal organs without accessing the
bdominal cavity [13]. In addition, single-incision laparoscopic
urgery, with minimal incision, provides good cosmetic results [15].

. Conclusion

We  successfully repaired superior lumbar hernia by single-
ncision retroperitoneal laparoscopic approach using self-fixating

esh without mesh fixation. Single-incision retroperitoneal
aparoscopic repair of superior lumbar hernia using self-fixating

esh is considered to be a useful method because of good cosmetic
esults and no risk to damage nerves by mesh fixation.

onflicts of interest

The authors declare no conflict of interest.

unding

The authors received no specific funding for this work.

thical approval

This case report is exempt from ethical approval in our institu-
ion.
onsent

Written informed consent was obtained from the patient, and
atient anonymity was preserved.

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
rgery Case Reports 67 (2020) 120–122

Author contribution

Yujiro Nakahara: study concept, writing the paper
Masaki Wakasugi: study concept, writing the paper
Satoshi Nagaoka: review and revision of the paper
Satoshi Oshima: review and revision of the paper

Registration of research studies

This manuscript is a case report not a research.

Guarantor

Satoshi Oshima.

Provenance and peer review

Not commissioned, externally peer-reviewed.

References

[1] A. Moreno-Egea, E.G. Baena, M.C. Calie, et al., Controversies in the current
management of lumbar hernias, Arch Surg 142 (1) (2007)
82–88.

[2] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE group, The SCARE 2018 statement: updating consensus surgical case
report (SCARE) guidelines, Int. J. Surg. 60 (2018) 132–136.

[3] X. Zhou, J.O. Nve, G. Chen, Lumbar hernia: clinical analysis of 11 cases, Hernia
8  (3) (2004) 260–263.

[4] M.  Loukas, D. EI-Zammar, M.M.  Shoja, et al., The clinical anatomy of the
triangle of Grynfeltt, Hernia 12 (3) (2008) 227–231.

[5] T.B. Walgamage, B.S. Ramesh, Y. Alsawafi, Case report and review of lumbar
hernia, Int. J. Surg. Case Rep. 6 (2015) 230–232.

[6] G. Amato, A. Agrusa, G. Romano, et al., Muscle degeneration in inguinal hernia
specimens, Hernia 16 (3) (2012) 327–331.

[7] G. Amato, G. Tomano, G. Salamone, et al., Damage to the vascular structures in
inguinal hernia specimens, Hernia 16 (1) (2012) 63–67.

[8] G. Amato, E. Ober, G. Romano, et al., Nerve degeneration in inguinal hernia
specimens, Hernia 15 (1) (2011) 53–58.

[9] B.T. Heniford, D.A. Iannitti, M. Gagner, Laparoscopic inferior and superior
lumbar hernia repair, Arch Surg. 132 (10) (1997) 1141–1144.

10] A. Moreno-Egea, A.C. Alcaraz, M.C. Cuervo, Surgical options in lumbar hernia:
laparoscopic versus open repair. A long-term prospective study, Surg. Innov.
20  (4) (2013) 331–344.

11] S. van Steensel, A. Bloemen, L.C.L. van den Hil, et al., Pitfalls and clinical
recommendations for the primary lumbar hernia based on a systematic
review of the literature, Hernia 23 (1) (2019) 107–117.

12] C.M.P. Claus, L.T. Nassif, Y.S. Aquilera, et al., Laparoscopic repair of lumbar
hernia (grynfelt): technical description, Arq. Bras. Cir. Dig. 30 (1) (2018)
56–59.

13] J. Li, X. Shao, T. Cheng, Laparoscopic total extraperitoneal superior and inferior
lumbar hernias repair without traumatic fixation: two case reports, Int. J.
Abdom. Wall Hernia Surg. 2 (1) (2019) 25–29.

14] M.  Wakasugi, Y. Nakahara, M.  Hirota, et al., Efficacy of single-incision
laparoscopic totally extraperitoneal repair for irreducible or incarcerated
inguinal hernia, Asian J. Endosc. Surg. 12 (1) (2019)
95–100.

15] S.S. Far, S. Miraj, Single-incision laparoscopy surgery: a systematic review,
Electron. Physician 8 (10) (2016) 3088–3095.
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)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0055
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://refhub.elsevier.com/S2210-2612(20)30046-8/sbref0075
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Single-incision retroperitoneal laparoscopic repair of superior lumbar hernia using self-fixating ProGrip mesh: A case report
	1 Introduction
	2 Case presentation
	2.1 Patient
	2.2 Surgical technique

	3 Discussion
	4 Conclusion
	Conflicts of interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


