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Abstract
INTRODUCTION

Retroperitoneal approach for Anterior Lumbar Spine Fusion (ALIF) surgery is a widespread approach used
in lumbar surgery. It normally requires the use of metallic retractors �xed to the operative table. The
friction between the blades and the soft tissues can produce injuries. In this study, we present the initial
experience of ALIF surgeries performed with the Alexis retractor, a self-holding retractor made of 2 stiff
plastic rings joined by a cylindrical reinforced polyurethane sheath that provides 360º circular retraction.
We believe that its use could provide an excellent exposure and allow an atraumatic retraction in Mini-
invasive ALIF.

METHODS

We present a case series of 11 patients who underwent an anterior approach using the Alexis plastic ring
wound retractor. In all cases, a mini-invasive pararectal and retroperitoneal approach was performed.
Demographic and clinical data, complications and the surgeon´s experience were collected.

RESULTS

The cohort included 8 female and 3 males (BMI: 27.0, Mean age: 50.2y.o). Three patients had previous
abdominal surgery. For all the patients, the retractor provided a great exposure with a minimum incision
size (6-7cm). We obtained an excellent visualization of the great vessels and the lumbar disc in a mini-
invasive way. Moreover, we had less tissue handling with no interference from prolapsing bowel. The
peritoneal sac was perfectly contained by the inner ring and the cylindrical sheath. We didn´t have to
coagulate the subcutaneous fat and didn´t observe skin lacerations. No complications related to the
retractor were reported.

CONCLUSIONS

Alexis retractor is a useful and safe retractor that can help to perform a mini-invasive anterior approach
for ALIF. It provides a great exposure and an unobstructed view of the working area. It offers a low pro�le,
radiolucent 360º atraumatic retraction. In this series, no complications related to the retractor were
described.

Level of Evidence: IV

Introduction:
Retroperitoneal approach for Anterior Lumbar Spine Fusion (ALIF) surgery is a widespread approach used
in lumbar surgery. It has proved useful for a huge variety of indications in the degenerative lumbar spine:
spondylolisthesis, degenerative disc disease, adjacent segment disease, deformities, etc.
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ALIF indications are rising[1–4] and compared to posterior approaches, anterior retroperitoneal
approaches present unique advantages[2]. However, they also present unique di�culties: the peritoneal
sac must be moved aside and the great vessels need to be retracted to allow a good exposure of the
lumbar intervertebral discs. The development of mini-invasive surgery (MIS) allows smaller incisions but
require greater protection of soft tissues.

ALIF requires the use of metallic retractors, often �xed to the operative table. Many of them are metallic
rings on which different blades can be �xed. These retractors are expensive and the friction between the
blades and the skin or the soft tissues can be a drawback.

The Alexis plastic ring wound retractor (Applied Medical, Rancho Santa Margarita, California, USA) is a
self-holding retractor used in open procedures to optimize abdominal visualization that provides 360º
circular retraction. Its use is increasing in abdominal surgery and many authors report that it facilitates
the access to the abdominal cavity, particularly during MIS.

It consists of 2 stiff plastic rings joined by a cylindrical reinforced polyurethane sheath. The outer ring lies
externally on the outside of the abdomen protecting the wound edges. The soft inner ring is �exible and is
placed in the abdomen cavity. It has been designed to act as a form of barrier protection and provides an
uniform force distribution throughout the wound in a more atraumatic way than traditional retractors. We
believe that the use of this type of retractor could provide an excellent exposure and allow an atraumatic
retraction in anterior approach of the lumbar spine.

In this study, we present the initial experience of ALIF surgeries performed with the Alexis retractor. To our
knowledge, this is the �rst study reporting the use of Alexis retractor in ALIF.

Material And Methods:
We present a case series of 11 patients who underwent an anterior approach for anterior lumbar
interbody fusion using the Alexis plastic ring wound retractor. In all cases, a mini-invasive pararectal and
retroperitoneal approach was performed.

Demographic (age, gender) and clinical data (body mass index, surgery indication, length of stay and
surgical history) were collected. Any complications of the surgery, related or not to the retractor, were
reported. Finally, the surgeon´s experience in terms of exposure, use easiness and quality of the working
space was described.

Surgical technique: left pararectal and retroperitoneal approach.

In all cases, a vascular and orthopedic surgeons were responsible for the surgery. Informed consent was
given for surgery. General anesthesia and preoperative antibiotics were administered as per anesthesia
protocol. The patients were place in supine position with legs open. The access surgeon was positioned
between the legs of the patient. Once sterile preparation and drape of the abdomen were performed,
timeout was completed.
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We performed a left pararectal and retroperitoneal approach (Figure 1). The incision for L5-S1 is usually
placed at the junction of the lower and middle thirds of the distance between the umbilicus and the
symphysis pubis. We realized a 7 cm pfannenstiel incision that begun at the midline and was carried
transversely to the lateral edge of the rectus muscle. After division of the subcutaneous tissue, the fascia
of the rectus muscle was exposed. The alba line was identi�ed and a longitudinal incision of the fascia
0.5 cm parallel to this reference was performed. A gentle mobilization and lateral retraction of the rectus
muscle allows the access to the abdominal cavity. In most cases, the Arcuate line of the rectus sheath
was identi�ed. Posteriorly, with blunt �nger dissection and then pushing medially to elevate the
peritoneum away from the psoas muscle, the retroperitoneal space was entered. Then, the left iliac artery
and the ureter were identi�ed and protected. At this moment, the Alexis was placed, improving
immediately the exposure, and protecting the peritoneal sac. The iliac vein was identi�ed and protected
and the L5-S1 disc was localized. The sacral artery and sacral veins were cauterized or ligated in most of
the cases to provide a clear access to the disc. The approach was completed with the placement of two
medial valves �xed respectively through a metallic pin to the S1 and L5 bodies. Once the approach was
completed and the working space prepared (�gure 2), the disc and the cartilage of the endplates were
removed for the placement of the cage and plate.

Results:
We present a series of 11 patients who underwent ALIF with a retroperitoneal anterior approach using the
Alexis retractor (Figure 3). The mean age of the patients was 50.2 years old, and the cohort included 8
female and 3 males. The mean BMI was 27.0 (see table 1). 3 patients had previous abdominal surgery. 8
patients underwent surgery for an isthmic spondylolisthesis Grade I or II, 1 for the treatment of a
fractional curve in a lumbar scoliosis, 1 for a pseudarthrosis at L5-S1 and 1 patient for severe discopathy
(see table 1).

Our experience with the retractor exceeds our expectations. The retractor was easy to apply and easy to
remove. It was useful providing a great exposure with a minimum incision size (6-7cm). We obtained an
excellent visualization of the great vessels and the lumbar disc in a very mini-invasive way. Moreover, we
had less tissue handling with no interference from prolapsing bowel. The peritoneal sac was perfectly
contained by the inner ring and the cylindrical sheath. We didn´t have to coagulate the subcutaneous fat
and we didn´t observe skin lacerations.

We did not report any complications related to the retractor. We had no infection, and its use was safe.
We experienced two intraoperative complications related to the anterior approach but with no relation
with the retractor:

In the �rst case, the peritoneum was opened incidentally before placing the retractor. It was closed
immediately with two sutures. In our patient number 4, the bifurcation was low, and the left iliac vein was
positioned in front of the lumbar disc. During the preparation of the disc the vein was injured with a
scalpel. The bleeding was controlled applying a gentle pressure on the vein and was repaired with three
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surgical stitches of 5/0 mono�lament. The visualization and control of the vessel proves to be su�cient,
and the complication was perfectly managed without the need to increase the exposure.

All patients were discharged early with a medium length of stay of 2,5 days.

Discussion:
A correct indication and appropriate surgical planning are basic to perform a successful surgery. Mini-
invasive ALIF is gaining popularity among spine surgeons, with increasing indications[2, 3] and well-
de�ned advantages[1, 5]. It allows an early recovery and given its unique morbidity pro�le, it rises high
expectations.

The “perfect retractor” in anterior lumbar fusion should offer a good exposure of the retroperitoneal
space, the discs and the vessels while being easy to use. It should provide a clear access to the disc and
in case of injuries, an adequate working space to face a complication like the repair of a vessel. It should
also maintain an effective retraction of soft tissue during the entire surgery, avoiding injuries to the skin,
subcutaneous tissue, visceral organs, genitourinary system, and it should not interfere with �uoroscopy.

In most cases, spine surgeons use metallic retractors consisting of ring systems in which many blades
can be �xed in different locations and variable depths. These retractors require articulating arms to be
attached to the operative table, more precisely on the drapes (with a theoretical risk of infection), which
increase the time of the set up compared to self-retaining retractors. The metallic retractors can
potentially produce tension to the skin and to the peritoneal sac, they increase the risk of thermal injury
with the use of electrocautery, are expensive and interfere with radioscopy.

Our experience with the Alexis retractor in this series of L5-S1 mini-invasive ALIF is extremely positive. In
all cases, by maximizing the visualization with a minimum incision, the use of a plastic-sheath wound
retractor provides a great exposure and an unobstructed view of the working area throughout the whole
procedure. It offers a low pro�le, radiolucent 360º atraumatic retraction.

ALEXIS is considered a wound protector since the tissue retraction is soft, atraumatic, and distributed
along the 360º of circumference. It avoids trauma or pain related to an inappropriate pressure at a
speci�c localization. In fact, many authors highlight its role as a wound protector and a huge experience
with its use has been reported in very different surgical �elds: cystectomy[6], shunt surgery[7], cesarean
section[8], appendectomy[9], colorectal resections[10], thyroid surgery[11] etc..

In our series, we didn´t report injuries to the soft tissues or the skin. In the retroperitoneal approaches, the
speci�c design of the Alexis retractor enables one to move the peritoneum below the plastic sheath
tensed between the two rings retractors. This minimizes the risk of injury to the alimentary tract.
Moreover, the plastic cylinder lies �rmly in contact with the surrounding tissues, protecting the entire
wound and the skin during the whole surgery.
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Although the reported rate of infection in ALIF is already low[1, 5, 12] (0.6–2.3%), the Alexis retractor may
play a role to reduce even further the risk of Surgical Site Infections (SSI).

SSI is one of the major complications of spinal surgery, leading to increased length of stay, high health
related cost, complex revisions surgery, emotional distress for patients and risk of needing intensive care
or increased mortality.

In other specialties, a growing amount of evidence with high quality studies including several
Randomized Clinical Trials[9, 10, 13–16] (RCT) has shown a decrease of the infection rate with the use of
plastic self-retaining retractors. In three different RCT, Horiuchi[15], Cheng[13] and Reid[10] have shown
that the use of the Alexis wound retractor decreases the rate of infection in colorectal surgery. Hinkson[8]
et al have shown similar results for C-section in another prospective, randomized, controlled study.
Moreover, in a systematic review of 16 randomized controlled trials including 3695 patients, Mihaljevic et
al[16] concludes that circular wound edge protectors signi�cantly reduce the rate of surgical site
infections in open abdominal surgery.

The underlying theory is that ALEXIS creates a physical barrier between the wound edges and the surgical
working area, protecting the wound from bacterial contamination[9]. In our series, no infections have been
reported but we are aware that a much bigger cohort would be necessary to provide evidence of SSI
decrease.

Another potential advantage of ALEXIS is the tamponade effect to minimize blood loss[8] considering
that transfusion requirement is one of the most common medical complications5. As described by
Hinkson[8], the use of the retractor would aid in the reduction of subcutaneous bleeding, providing better
hemostasis and reducing the need for electrocautery.

Compared to manual retraction, self-retaining retractors also present other noticeable advantages. They
decrease the risk of musculoskeletal disorders in surgeons, provide hands-free long lasting and stable
retraction and reduce strain, discomfort and fatigue associated with traditional hand-held retractors[17].

Finally, compared to the cost of metallic retractors, the Alexis retractor is really unexpensive (60€ per unit
in our hospital). Due to the short length of stay of MIS ALIF (3.6 days), ALEXIS would �t perfectly in Early
Recovery After surgery (ERAs) protocols.

Conclusion:
Alexis retractor is a useful and safe retractor that can help to perform a mini-invasive anterior approach
for ALIF. In this series, no complications related to the retractor were described and its use provided a
great exposure and an adequate working space to perform an anterior lumbar fusion. In our opinion, it
also presents some advantages compared to metallic retractors. We warmly recommend its use.
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Tables:
Table 1: Demographic and clinical data

  Age Gender BMI Diagnosis Procedure

Patient
1

55 Male 27,1 Isthmic spondylolisthesis Grade I ALIF L5-S1
Standalone

Patient
2

41 Female 24,5 Isthmic spondylolisthesis Grade I ALIF L5-S1
Standalone

Patient
3

69 Female 26,2 Scoliosis with fractional curve ALIF L5-S1  and
posterior fusion

Patient
4

50 Male 24,5 Severe discopathy with foraminal
stenosis 

ALIF L5-S1
Standalone

Patient
5

39 Female 32,5 Isthmic spondylolisthesis Grade I ALIF L5-S1
Standalone

Patient
6

45 Female 26,08 Isthmic spondylolisthesis Grade II  ALIF L5-S1
Standalone

Patient
7

44 Female 32,8 Isthmic spondylolisthesis Grade I ALIF L5-S1
Standalone

Patient
8

63 Male 32,7 Pseudarthrosis L5-S1 after posterior
fusion and implant removal 

ALIF L5-S1
Standalone

Patient
9

49 Female 26,9 Isthmic spondylolisthesis Grade II  ALIF L5-S1
Standalone

Patient
10

52 Female 21,5 Isthmic spondylolisthesis Grade I ALIF L5-S1
Standalone

Patient
11

45 Female 22,6 Isthmic spondylolisthesis Grade I ALIF L5-S1
Standalone

BMI: Body Mass Index

Table 2: Complications and treatment
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  Anterior abdominal
surgery 

Complications Treatment Length of stay
(days)

Patient
1

No Incidental opening of
peritoneum 

inmediate closure 4

Patient
2

C-section -   4

Patient
3

Yes. Appendectomy -   7

Patient
4

No Lumbar iliac vein injury.  Inmediate repair
with sutures

3

Patient
5

No -   3

Patient
6

Yes. C-section Super�cial seroma.  Antibiotics and
follow-up

4

Patient
7

No -   3

Patient
8

No -   3

Patient
9

No -   3

Patient
10

No -   3

Patient
10

No -   3

Figures
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Figure 1

Mini-invasive pararectal and retroperitoneal approach. 1-a: Incision; 1-b: Exposure of the rectus fascia. 1-
c: Longitudinal Incision parallel to the alba line. 1-d: Lateral mobilization of the rectus abdominis muscle.
1-e: Identi�cation of the Arcuate line. 1-f: Placement of the Alexis retractor and two valves.
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Figure 2

Exposure of the L5-S1 disc. A: Global view of the disk space. B: Opening of the disc space at L5-S1. C:
Placement of the cage at L5-S1. D: Placement of the plate 
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Figure 3

Stand- alone ALIF. A: Preoperative and post -operative (B) lateral X-rays of a patient with
spondylolisthesis L5-S1. C: AP view of Alexis retractor with �uroroscopy. D: Disk space and Iliac vein E.
Lateral view with �uoroscopy. The retractor is not present in �eld. F. incision after Alexis Removal  
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