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ORIGINAL ARTICLE

The advantages of a single use retractor for soft tissue
protection in direct anterior approach total hip arthroplasty:
the preliminary experience
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Abstract. The anterior hip approach is a procedure with increasing popularity in hip replacement surgery due
to its many benefits and the number of surgeons using it is steadily increasing around the world. Less pain,
better results in the first few weeks, reduced dislocation rate are the prerogatives of this approach. We ana-
lyzed in a group of 26 patients the use of a soft tissue retractor, Alexis Orthopedic Protector, the CPK values
in the first third and fifth postoperative day. The results obtained, normalized, demonstrate a slight reduction
in tissue damage using the device compared to a control group. In addition to blood values, improved expo-
sure, distribution of leverage, cleanliness of the field and a potential reduction in infectious risk are advantages
for the use of an orthopedic surgery retractor. We believe that the adoption of the Alexis Orthopedic Protec-
tor provides numerous improvements during the hip arthroplasty surgical procedure, especially when adopt-
ing the direct anterior approach, because it distributes the traction forces around the surgical path resulting
in greater visibility. However, the small number of patients is not suflicient to perform an accurate statistical

analysis and further studies on larger samples will be required. (www.actabiomedica.it)
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Introduction

Firstly describedn 1883 by Heuter for the treat-
ment of tubercular ascesses, then described again in
early 1900s by Smith-Petersen and by Judet and Judet
(1) and returned popular in the early 2000s (2), the
anterior approach to the hip (DAA) for hip arthro-
plasty has become more and more popular over the
years thanks to the several advantages it provides to
the patient. In fact, thanks to its muscle sparing fea-
tures it is believed to have a lower rate of complica-
tions. In 2011, 10% of surgeons interviewed at The
annual meeting of the American academy of orthope-
dic surgeons and at EFORT chose the DAA for hip
replacement(3), while the Italian Arthroplasty Regis-
try reported 15.9% of implants performed with DAA
in 2020 and the Australian Registry reported 27.53%

of implants performed with DAA. The increased pop-
ularity of DAA among surgeons is due to the advan-
tages that this approach provides compared with other
approaches.

In particular, it shows earlier recovery after THA
compared to posterior approach(4,5), with shorter
length of stay and higher hip functional scores at 6
weeks. Moreover, it is associated with lower disloca-
tion rate (6) and with less consumption of narcotics
and less post-operative pain (7).

Compared to direct lateral approach, the surgical
procedure performed with DAA is slightly longer but
it shows lower perioperative blodd loss and transfu-
sions (8). Moreover, MRI studies (9) showed increased
abductor tears, trochanteric fluid collections and glu-
teus medius tendinosis in the direct lateral approach

group.
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However, the inadvertent lesion of rectus femori
or the tensor fasciae latae might cause a lower patient
satisfaction post-operatively and certain degrees of
post-operative pain.

To avoid these complications we evaluated the
possibility of implementing our surgical technique
with a soft tissue protector, in particular the Alexis
Orthopaedic Protector (Applied Medical Resources
Corporation, Rancho Santa Margarita, CA), and to
evaluate its efficacy in soft tissue shielding through se-
rum creatine kinase.

Materials and methods

In a high-volume hip prosthetic surgery center,
over 400 procedures per year, we considered 50 patients
undergoing anterior hip prosthetic surgery. All surgical
procedures were performed by the same senior surgeon
with an experience of about 150 interventions / year
through DAA without the help of a traction table or
a mechanical positioner and with the same anesthetic
protocol of loco-regional anesthesia and sedation.
Serum creatine phosphokinase (CPK) was dosed in
the 1st-3rd-5th post-operative day. For our analyses,
we utilised the coding language Python 3.8.3. The
t-test was performed in order to evaluate the differ-
ence between the relative values at 3 and 5 days post-
operatively in the two groups. We have selected only
the patients in which we have performed the collec-
tion of the blood sample in our hospital to have the
same evaluation criteria. The functional evaluation
was not performed in this study and we did not ana-
lyze the perioperative VAS (Visual Analogue pain
Scale) values to focus our attention only on the ob-
jective parameter of the blood CPK values to identify
the effective and unbiased benefit of the device. One
blind observer not involved in the surgical procedures
reviewed CPK values and one blind observer not in-
volved neither in the surgical procedure nor in the
clinical follow-up performed the statistical analysis.
The Alexis Orthopaedic Protector (Applied Medical
Resources Corporation, Rancho Santa Margarita, CA)
is a cilinder shaped retractor that shields soft tissues,
including skin, fat, muscles and nerves, from the outer
environment. It has two rigid or flexible rings at its edges

that help for placement, removal and to improve even
traction on soft tissues. We always chose the model with
rigid rings at the edges. There are also different sizes of
the device according to the incision depth and lengh.
When performing the DAA through a minimally in-
vasive approach with oblique incision of about 8 cm
long originating about 2 cm distal and lateral from an-
terior superior iliac spine (ASIS) oriented in line with
the tensor fasciae latae (TFL) and directed towards the
fibular head. The interval between TFL and sartorius
is identified and entered. Then we identify and care-
fully cauterize the vessels and at this moment we put in
place Alexis Orthopaedic Protector before placing the
other Hohmann bone levers and other retractors. The
remaining part of the surgical procedure takes place
according to the usual steps. We remove Alexis Ortho-
pedic Protector just before closing the fascia, subcuta-
neous tissue and skin

All procedures were performed following written
informed patient consent and in accordance with the
ethical standards of the institutional research commit-
tee and the 1964 Declaration of Helsinki and its sub-
sequent amendments or comparable ethical standards.

Results

The general population consisted of 40 patients,
in particular 27 females and 13 males. 19 patients were
affected by hip ostheoarthritis, 16 were affected by
femoral neck fracture and 5 were affected by aseptic
necrosis of femoral head. Mean age was of 75.85 + 7.49
years + for males and 75.56 *+ 8.46 years old for females.
The test group consisted of 26 patients, of which there
were 9 males and 17 females. 17 patients were affected
by hip ostheoarhritis, 5 were affected by femoral neck
fracture and 4 were affected by aseptic necrosis of fem-
oral head. The mean age was 73.00 + 6.16 for males
and 74.82 + 8.31 for females. During the follow up
we lost the dosage of CPK at the 5th of 7 patients
day due to patient dismissal at 4 days post-operatively.
The control group consisted of 14 patients, 10 females
and 4 males. 11 patients were affected by femoral
neck fracture, 2 were affected by hip ostheoarthri-
tis, 1 by aseptic necrosis of femoral head. The mean
age was 82.25 * 6.65 for males and 76.80 + 9.02 for
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females. During the follow up we lost the dosage of
CPK at the 5th of 3 patients day due to patient dis-
missal at 4 days post-operatively (Figure 1, Table 1).
The statistical analysis didn't show any difference
in the serum CPK level at 3 (p-value 0.77) and 5
days post-operatively (p-value 0.58), however as we
can see in figure 2 there seems to be a slight differ-
ence between the test group and the control group.
We didn't experience any deep surgical site infection
both in the test group and in the control group. In the
group treated with Alexis Orthopaedic Protector we
didn’t experience any superficial wound infection or
suffering, while in the control group we only had one
superficial wound dehiscence that healed with outpa-
tient follow-up.
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Discussion

Avoiding or reducing soft tissue harm during joint
replacement surgery is one of the ambitions of mod-
ern surgery, and the use of mini-invasive surgical ap-
proaches is the first step to achieve this goal. However,
mini-invasive surgery may result in excessive stretch-
ing and inadvertent damage of soft tissues while intro-
ducing in the wound surgical instruments. We strongly
believe that the use of a soft tissue protector may help
in reducing soft tissue injury while improving visibility
for the surgeon.

Several authors studied the relationship be-
tween DAA and systemic response to the surgical
procedure. Minetto et al. (10) evaluated the response
through serum IL-6 measurements with evidence
of high variability between individuals, while other
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Figure 1. Patients distributions by age and divided by treatment and sex. Patients who underwent surgical procedure with the aid of
Alexis Orthopedic Protector are identified as “treatment”, the control group as “control”.

Table 1. Characteristics of the patients

Males Females Mean age Mean age Mean CK values Mean CK values Mean CK values
(males) (females) 1st_day (U/L) 3rd day (U/L) 5th day (U/L)
Treatment 9 17 73.00 £ 6.16 74.82 +8.31 525.16 441.92 287.75
Control 4 10 82.25+6.65 76.80 +9.02 501.69 395.00 325.30
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Figure 2. Relative values of CPK serum levels at 1-3-5 days
post-operatively

authors (11) found that patient treated through
DAA had lower serum CPK levels when com-
pared to those treated through posterior approach.
In our experience we tried to investigate the impact
of a soft tissue shield on muscles through CPK meas-
urements. Unfortunately, the statistical analysis didn't
show any significant difference between the control
group and the test group serum CPK levels. However,
preliminary data of our study, even if it is conducted
with a restricted number of patients, suggest at least
partial effectiveness of Alexis Orthopedic Protector in
shielding soft tissues from surgical harm due to con-
tact with scalpels, retractors, reamers and broaches. In
any case, using the device during hip arthroplasties we
found several advantages for the surgical team. In par-
ticular, the device reduces the direct contact and pres-
sure of retractors on soft tissues while protecting them
especially from broaches and reamers. Furthermore
Alexis Orthopaedic Protector shields soft tissues from
the porous surface of cementless acetabular cups and
femoral stems. This way it allows to introduce through
anterior approach also large diameters cups without
damaging soft tissues (Figure 3A).

Moreover, it provides elastic traction on muscles
allowing a better return of muscle tone at the end of
the surgical procedure, making wound closure easier
and more precise (Figure 3B). We think that the elastic
compression on muscles provides also certain degrees
of intramuscolar hemostasis, which helps in reducing
even more the need of blood transfusions and reduces
muscle soreness due to intramuscular hematomas. The

Figure 3. A) Large diameter acetabular cup with porous sur-
face. B) Surgical wound after device removal

reduction of peri-operative bleeding is a key factor in
hip surgery as a greater tissue trauma with consequent
bleeding results in the need of drainage positioning
and maintenance for longer periods, which is a risk
factor for heterotopic ossification (12,13)

Giving its waterproof features, it locally main-
tains a certain degree of moisture on muscles, skin and
subcutaneous tissue thus avoiding withering of tis-
sues, which creates an adverse environment for wound
healing.

In the end, it enhances visibility for the surgeon
focusing the attention on a restricted area of the surgi-
cal field, allowing also better cleaniness, debris removal
and optimal exposure of joint capsule and of the joint
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Figure 4. A) Optimal acetabular exposure. B) Good exposure
of implant

cavity (Figure 4A-B). This helps also the assistant in
keeping the surgical field clean from blood and debris.

The anti-bacterial properties of Alexis device
have been studied in non-traumatic colorectal surgery
(14,15) and in cesarean section surgery (16) with a
significant decrease in wound infection in the Alexis
group. This suggests that it may reduce surgical site
infection in orthopaedic surgery too, in fact we didn't
experience any deep or superficial surgical site infec-
tion in the Alexis with group.

Among the disadvantages we report the place-
ment time, that requires around 30-45 seconds in or-
der to appropriately positionate and strain the device.

The limits of our study are for sure the small size of
sample and the lack of CPK measurement prior to
surgical procedure. In fact, that way we could have
evaluated the variation of CPK levels considering as
benchmark the pre-operative value instead of the 1st
day post-operative value.

Conclusions

We think that the adoption of the Alexis Or-
thopaedic Protector provides several improvements
during hip arthroplasty surgical procedure, especially
when the DAA is adopted, because it distributes the
traction forces around the surgical field with conse-
quent enhanced visibility. For these reasons we think
that it would be a useful tool even during the learn-
ing curve of young surgeons. Given all these useful
features, we strongly believe that Alexis Orthopaedics
device could help also in hip arthroplasties performed
through mini-invasive bikini approach.

However, the small number of patients isn't
enough to perform an accurate statistical analysis, and
in further studies patients should be divided between
hip arthroplasties performed after neck fracture and
those performed in elective patients.

Conflicts of interest: All authors declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, eq-
uity interest, patent/licensing arrangement etc.) that might pose a
conflict of interest in connection with the submitted article.

Ethics Approval and Consent to Participate: All procedures
were performed following written informed patient consent and
in accordance with the ethical standards of the institutional re-
search committee and the 1964 Declaration of Helsinki and its
subsequent amendments or comparable ethical standards.

Author Contribution: All the authors (S.G., PS., M.R, A.M.):
1) contributed to the design of the article; 2) drafted and revised
the article critically for intellectual content; 3) approved the ver-
sion to be published; 4) agreed for all aspects of the article in
ensuring that questions related to the accuracy or integrity of any
part of the paper are appropriately investigated and resolved.



Acta Biomed 2023; Vol. 94, Supplement 2: ¢2023093

References

1.

2.

7.

8.

Meermans G, Konan S, Das R, Volpin A, Haddad FS,
Meermans NG. The direct anterior approach in total hip ar-
throplasty: a systematic review of the literature. Bone Joint
J. 2017;99-B(6):732-40.

Matta JM, Shahrdar C, Ferguson T. Single-incision anterior
approach for total hip arthroplasty on an orthopaedic table.
In: Clinical Orthopaedics and Related Research. Lippincott
Williams and Wilkins; 2005. p. 115-24.

. Chechik O, Khashan M, Lador R, Salai M, Amar E.

Surgical approach and prosthesis fixation in hip arthro-
plasty worldwide. Arch Orthop Trauma Surg. 2013 Nov
1;133(11):1595-600.

. Barrett WP, Turner SE, Leopold JP. Prospective randomized

study of direct anterior vs postero-lateral approach for total
hip arthroplasty. J Arthroplasty. 2013 Oct;28(9):1634-8.

. Restrepo C, Parvizi ], Pour AE, Hozack WJ. Prospective

Randomized Study of Two Surgical Approaches for Total
Hip Arthroplasty. ] Arthroplasty. 2010;25(5):671-679.e1.

.Sheth D, Cafri G, Inacio MCS, Paxton EW, Namba

RS. Anterior and Anterolateral Approaches for THA
Are Associated With Lower Dislocation Risk Without
Higher Revision Risk. Clin Orthop Relat Res. 2015 Nov
1;473(11):3401-8.

Miller LE, Gondusky JS, Bhattacharyya S, Kamath AF,
Boettner F, Wright J. Does Surgical Approach Affect Out-
comes in Total Hip Arthroplasty Through 90 Days of Fol-
low-Up? A Systematic Review With Meta-Analysis. ] Ar-
throplasty. 2018 Apr;33(4):1296-1302.

Alecci 'V, Valente M, Crucil M, Minerva M, Pellegrino CM,
Sabbadini DD. Comparison of primary total hip replace-
ments performed with a direct anterior approach versus the
standard lateral approach: Perioperative findings. ] Orthop
Traumatol. 2011 Sep;12(3):123-9.

. Bremer AK, Kalberer F, Pfirrmann CWA, Dora C, Surgeon

O. Soft-tissue changes in hip abductor muscles and tendons
after total hip replacement comparison between the direct
anterior and the transgluteal approaches. ] Bone Joint Surg.
2011;93(7):886-9.

10.

11.

12.

13.

14.

15.

16.

Minetto MA, Oprandi G, Saba L et al. Serum interleukin-6
response to elective total hip replacement surgery. Int Or-
thop. 2006 Jun;30(3):172-6.

Bergin PF, Doppelt JD, Kephart CJ et al. Comparison of
minimally invasive direct anterior versus posterior total hip
arthroplasty based on inflammation and muscle damage
markers. ] Bone Joint Surg. 2011 Aug 3;93(15):1392-8.
Aprato A, Cambursano S, Artiaco S, Bevilacqua S, Catalani
P, Mass¢ A. Heterotopic ossification in primary total hip
arthroplasty: risk factor analysis. Eur J Orthop Surg Trau-
matol. 2023 May;33(4):1037-1041.

Di Benedetto P, Zangari A, Magnanelli S et al. Heterotopic
ossification in primary total hip arthroplasty: Which is the
role of drainage? Acta Biomed. 2019;90:92-7.

Horiuchi T, Tanishima H, Tamagawa K et al. Randomized,
controlled investigation of the anti-infective properties of
the Alexis retractor/protector of incision sites. ] Trauma.
2007 Jan;62(1):212-5.

Horiuchi T, Tanishima H, Tamagawa K et al. A wound
protector shields incision sites from bacterial invasion. Surg
Infect (Larchmt). 2010 Dec 1;11(6):501-3.

Hinkson L, Siedentopf JP, Weichert A, Henrich W. Surgi-
cal site infection in cesarean sections with the use of a plastic
sheath wound retractor compared to the traditional self-re-
taining metal retractor. Eur J Obstet Gynecol Reprod Biol.
2016 Aug 1;203:232-8.

Correspondence:

Received: 16 October 2022
Accepted: 13 February 2023
Stefano Giaretta, MD

Orthopedic and Traumatology Unit,
San Bortolo Hospital

Viale Rodolfi 37

36100, Vicenza, Italy

E-mail: stefano.giaretta@gmail.com



