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Abstract

Objective: To assess the effectiveness of ultrasound-guided supraginguinal
block (SIB) in the management of pain after total hip replacement. Material
and Methods: This was a prospective, randomized, single-blind controlled
study carried out in the anesthesia-intensive care unit of the Donka National
Hospital in Conakry, over a period of 06 months (01/01/2020 to 30/06/2020).
It concerned 32 patients: 16 patients in the “ultrasound-guided SIB” group
and 16 patients in the “standard analgesia” group. Results: The pain scores
assessed by the simple verbal scale and collected at the different time intervals
(6H, 12H, 24H, 36H, 48H) showed mean scores < 1 in the ultrasound-guided
SIB group while the mean scores were <3 in the standard analgesia group (P <
0.001). On movement, the mean pain scores were <1 for the ultrasound-guided
SIB group versus mean scores > 3 in the standard analgesia group (P < 0.001).
The time to mobilization was greater than 48 hours in all patients in the
standard analgesia group while it was less than 48 hours in the majority of
patients (75%) in the ultrasound-guided SIB group. Nausea and vomiting
were the most observed side effects. We did not observe any respiratory dis-
tress. The length of day hospitalization of patients in the ultrasound-guided
SIB group was on average 5.50 * 0.52 compared with 13.44 + 1.55 in the
group of standard analgesia patients (P = 0.001). The vast majority of patients
in the ultrasound-guided SIB group were satisfied and unhappy in the stan-
dard analgesia group. Conclusion: Our study demonstrated that echo-guided
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SIB provided better analgesia compared to standard analgesia for the man-
agement of postoperative pain after total hip replacement.
Keywords

Ultrasound-Guided Suprainguinal Block, Total Hip Replacement, Postoperative
Pain, Conakry

1. Introduction

The first hours after total hip replacement (THR) surgery are often marked by
moderate to severe postoperative pain lasting from 36 to 72 hours. It is often ex-
acerbated on movement or by reflex quadriceps spasms [1]. Its management
uses opiates, in particular intravenous morphine, which is a very popular alter-
native for the treatment of this pain. However, its use is often associated with
several adverse effects such as hyperalgesia, nausea, vomiting, pruritus, sedation.
These debilitating adverse effects delay the post-operative rehabilitation of pa-
tients and help to lengthen their hospital stay [2]. There are other methods for
postoperative pain control after THR. Among these methods, we have ultra-
sound-guided suprainguinal block (SIB). This block is a recent technique of lo-
coregional anesthesia device first described over two decades ago. It consists of
injecting, under ultrasound control, a local anesthetic under the fascia of the iliac
muscle causing total or partial blockage of the nerves involved in the genesis of
postoperative pain after THR. These nerves are represented by the nerves femo-
rolateral cutaneous, genitofemoral, femoral and obturator [1]. The benefits of
using ultrasound guided SIB for the management of postoperative pain after
THR have been demonstrated in several publications [3] [4]. In Africa, the lite-
rature remains limited on the subject. The objective of this work was to assess
the effectiveness of ultrasound-guided SIB in the management of pain after total

hip replacement.

2. Materiel and Methods

This was a prospective, randomized, single-blind, randomized controlled study.
It was carried out in the anesthesia-resuscitation department of the Donka Na-
tional Hospital in Conakry, over a period of 06 months, from January 01, 2020 to
June 30, 2020. After obtaining the approval of the ethics committee and obtain-
ing from the informed consent of the patients, we included 32 ASA I to III pa-
tients, aged > 18 years, operated for THA, having benefited from ultrasound
guided BSI or standard IV analgesia. We excluded from this study all patients
who presented with injection site infection, allergy to bupivacaine, contraindica-
tion to tramadol, and hemostasis disorder. We did not perform a calculation for
the sample size, it was established based on our study period. We divided the pa-

tients into 02 groups of 16 people, by randomization from a random list pro-
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posing the protocol of the “ultrasound-guided SIB” group or the protocol of the
control group (standard IV analgesia). All the patients benefited from a
pre-anesthetic consultation 24 hours minimum before the date scheduled for the
surgery and information on the analgesia technique. All ultrasound guided SIB
were performed by the same anesthesiologist before the spinal anesthesia. Pre-
medication with hydroxyzine was carried out 1 hour before the operation.

¢ Performing ultrasound-guided supra-inguinal block:

The patient was installed in the supine position, the skin in the inguinal re-
gion was disinfected with an antiseptic (Dakin Cooper). The 13 - 16 MHz
low-frequency linear ultrasound probe was placed transversely along the inguin-
al fold, parallel to the antero-superior iliac spine on the side to be operated on,
so as to identify from the surface to the depth, the fat under-cutaneous, the in-
ternal oblique muscle, the transverse muscle of the abdomen, the iliac aponeuro-
sis covering the iliac muscle, and the iliac muscle itself. The probe was moved
laterally until the sartorius muscle was identified. Local anesthesia of the skin
with 5 cc of 2% lidocaine was performed before insertion of the 80 mm stimup-
lex B. Braun 20 G needle with short bevel in the plane 1 cm from the ultrasound
probe. Once the needle was in the correct plane, that is to say between the apo-
neurosis and the ilio-psoas muscle, 1 to 2 ml of local anesthesia was injected to
confirm the correct position of the needle. This was confirmed during injection
by the separation of the fascia and ilio-psoas muscle in the medial-lateral direc-
tion of the injection site. Then 30 ml of 0.25% bupivacaine (without exceeding 1
ml/Kg) associated with 8 mg of dexamethasone was injected between the apo-
neurosis and the ilio-psoas muscle; 20 minutes after the injection, a cold test on
the entire thigh was performed with ice in order to assess the sensitivity of the
different areas covered by the femoral nerve, the genitofemoral nerve, the obtu-
rator nerve and the femoro-lateral cutaneous nerve. The block was effective
when that is, between the aponeurosis and the ilio-psoas muscle, 1 to 2 ml of lo-
cal anesthesia was injected to confirm the correct position of the needle. This
was confirmed during injection by the separation of the fascia and ilio-psoas
muscle in the medial-lateral direction of the injection site. Then 30 ml of 0.25%
bupivacaine (without exceeding 1 ml/Kg) associated with 8 mg of dexametha-
sone was injected between the aponeurosis and the ilio-psoas muscle; 20 minutes
after the injection, a cold test on the entire thigh was performed with ice in order
to assess the sensitivity of the different areas covered by the femoral nerve, the
genitofemoral nerve, the obturator nerve and the femoro-lateral cutaneous nerve.
The block was effective when that is, between the aponeurosis and the ilio-psoas
muscle, 1 to 2 ml of local anesthesia was injected to confirm the correct position
of the needle. This was confirmed during injection by the separation of the fascia
and ilio-psoas muscle in the medial-lateral direction of the injection site. Then
30 ml of 0.25% bupivacaine (without exceeding 1 ml/Kg) associated with 8 mg of
dexamethasone was injected between the aponeurosis and the ilio-psoas muscle;
20 minutes after the injection, a cold test on the entire thigh was performed with

ice in order to assess the sensitivity of the different areas covered by the femoral
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nerve, the genitofemoral nerve, the obturator nerve and the femoro-lateral cuta-
neous nerve. The block was effective when 1 to 2 ml of local anesthesia was in-
jected to confirm the correct position of the needle. This was confirmed during in-
jection by the separation of the fascia and ilio-psoas muscle in the medial-lateral
direction of the injection site. Then 30 ml of 0.25% bupivacaine (without ex-
ceeding 1 ml/Kg) associated with 8 mg of dexamethasone was injected between
the aponeurosis and the ilio-psoas muscle; 20 minutes after the injection, a cold
test on the entire thigh was performed with ice in order to assess the sensitivity
of the different areas covered by the femoral nerve, the genitofemoral nerve, the
obturator nerve and the femoro-lateral cutaneous nerve. The block was effective
when 1 to 2 ml of local anesthesia was injected to confirm the correct position of
the needle. This was confirmed during injection by the separation of the fascia
and ilio-psoas muscle in the medial-lateral direction of the injection site. Then
30 ml of 0.25% bupivacaine (without exceeding 1 ml/Kg) associated with 8 mg of
dexamethasone was injected between the aponeurosis and the ilio-psoas muscle;
20 minutes after the injection, a cold test on the entire thigh was performed with
ice in order to assess the sensitivity of the different areas covered by the femoral
nerve, the genitofemoral nerve, the obturator nerve and the femoro-lateral cuta-
neous nerve. The block was effective when This was confirmed during injection
by the separation of the fascia and ilio-psoas muscle in the medial-lateral direc-
tion of the injection site. Then 30 ml of 0.25% bupivacaine (without exceeding 1
ml/Kg) associated with 8 mg of dexamethasone was injected between the apo-
neurosis and the ilio-psoas muscle; 20 minutes after the injection, a cold test on
the entire thigh was performed with ice in order to assess the sensitivity of the
different areas covered by the femoral nerve, the genitofemoral nerve, the obtu-
rator nerve and the femoro-lateral cutaneous nerve. The block was effective
when This was confirmed during injection by the separation of the fascia and
ilio-psoas muscle in the medial-lateral direction of the injection site. Then 30 ml
of 0.25% bupivacaine (without exceeding 1 ml/Kg) associated with 8 mg of
dexamethasone was injected between the aponeurosis and the ilio-psoas muscle;
20 minutes after the injection, a cold test on the entire thigh was performed with
ice in order to assess the sensitivity of the different areas covered by the femoral
nerve, the genitofemoral nerve, the obturator nerve and the femoro-lateral cuta-
neous nerve. The block was effective when a cold test on the entire thigh was
carried out with ice in order to assess the sensitivity of the different areas cov-
ered by the femoral nerve, the genitofemoral nerve, the obturator nerve and the
cutaneous femoro-lateral nerve. The block was effective when a cold test on the
entire thigh was carried out with ice in order to assess the sensitivity of the dif-
ferent areas covered by the femoral nerve, the genitofemoral nerve, the obturator
nerve and the cutaneous femoro-lateral nerve. The block was effective whenthe
patient did not feel any sensation during the application during the cold test in
the territories of the affected nerves. After performing the ultrasound-guided
SIB, the patient was taken to the operating theater for spinal anesthesia per-

formed with 0.5% isobaric bupivacaine associated with 25 pg of fentanyl fol-
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lowed by surgery for PTH.
¢ Standard IV analgesia (Control group)

At the end of the surgery, all patients in this group were subjected to:

- Paracetamol at a dose of 1 g every 6 hours

- Tramadol 100 mg every 8 hours

- ketoprofen 100 mg every 12 hours

All the patients in the 2 groups were operated on under spinal anesthesia per-
formed with bupivacaine 0.5% isobaric associated with 25 ug of fentanyl and re-
ceived paracetamol systematically every 6 hours.

In each group, after the disappearance of the primary anesthesia (spinal anes-
thesia), we assessed the pain scores with the simple verbal scale (SVS) at rest and
on movement at 6 hours, 12 hours, 24 hours, 36 hours and 48 hours. We also
assessed the time to mobilization, the incidence of side effects of tramadol, the
duration of hospitalization and the satisfaction of the patients in the 2 groups.

Statistical analysis

The data were collected as the different techniques were performed and as
the patients fulfilled our inclusion criteria. The count was manual. Data was
processed using Office 2019 Pack software and SPSS software. Statistical analysis
was performed using Stata 15.0 software. Qualitative data were presented in
terms of frequency and proportion. Quantitative variables were evaluated as the
mean (+ standard deviation) extremes and the median. For qualitative variables;
chi-square test or Fisher's exact test was performed for the comparison of pro-
portions. The Wilcoxon-Mann-Whitney nonparametric test was performed for
the comparison of quantitative variables. The significance level was set at P <
0.05.

3. Results

Out of all 02 study groups, we recorded 32 patients during our study: 16 patients
in the “ultrasound-guided SIB” group and 16 patients in the “standard analge-
sia” group (control group). There was a male predominance in both groups. The
mean age of patients in the ultrasound-guided BSI group was 50.06 + 17.27
compared to 47.38 + 13.43 in the standard analgesia group. The patients were
ASA T (62.5%), ASA II (12.5%) and ASA III (25%) in the SIB echo guide group
while they were ASA T (68.7%) and ASA III (31, 2%) in the standard analgesia
group. Table 1 describes the socio-demographic characteristics of the patients
included. Pain scores assessed by the simple verbal scale and collected at differ-
ent time intervals (6H, 12H, 24H, 36H, 48H) showed mean scores < 1 in the ul-
trasound-guided SIB group while the mean scores were >3 in the standard anal-
gesia group (P < 0.001). On movement, the mean pain scores were <1 for the ul-
trasound-guided SIB group versus mean scores > 3 in the standard analgesia
group (P < 0.001). The averages of the EVS scores in the 02 groups at rest and
during movement are shown in Table 2 and Table 3, respectively. In our series,

we observed a mobilization time greater than 48 hours in all patients in the
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Table 1. Basic characteristics of patients in the 02 study groups.

Characteristics SIB guided echo Standard analgesia
Sex
Feminine 07 (43.75%) 05 (31.25%)
Male 09 (56.25%) 11 (68.75%)
Age
Mean + SD 50.06 + 17.27 47.38 +13.43
Median 51 42.50
Profession
Mechanics 01 (6.25%) 03 (18.75%)
Drivers 02 (12.50%) 02 (12.50%)
Tradespeople 07 (31.25%) 01 (6.25%)
Students 07 (25%) 04 (25%)
Other* ASA class 04 (25%) 06 (37.50%)
I 10 (62.50%) 11 (68.75%)
1I 02 (12.50%) 00
IIT 04 (25%) 05 (31.25%)
Indications
Coxarthrosis 09 (56.25%) 06 (37.50%)

Post-traumatic femoral neck fracture 04 (25%)

Osteonecrosis of the femoral head 03 (18.75%)

07 (43.75%)

03 (18.75%)

*Qther = worker (3), teacher (3), housewife (2), seamstress (2).

Table 2. Assessment of SVS scores in the 2 groups at rest

SVS at rest
SVS at 6H
Average + SD
Median
Extreme
SVS at 12H
Average + SD
Median
Extreme
SVS at 24H
Average + SD
Median
Extreme
SVS at 36H

Average + SD

SIB guided echo Standard analgesia P
<0.001
0.38 £ 0.50 2.38 £0.50
0 2
0-1 2-3
0.38 £ 0.50 3.13+£0.52
0 3
0-1 2-4
0.86 +0.34 3.56 + 0.51
1 4
0-1 3-4
0.75 £ 0.45 3.38 £ 0.50
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Continued
Median 1 3
Extreme 0-1 3-4
SVS at 48H
Average + SD 0.88 + 34 2.81+0.54
Median 1 3
Extreme 0-1 2-4

Table 3. Evaluation of SVS scores in the 2 movement groups.

SVS in motion SIB guided echo Standard analgesia P
SVS at 6H <0.001
Average + SD 0.56 + 0.63 3.13 £ 0.62
Median 0.5 3
Extreme 0-2 2-4
SVS at 12H
Average + SD 1.06 £ 0.44 3.81 +£0.40
Median 1 4
Extreme 0-2 3-4
SVS at 24H
Average + SD 0.88 +£0.34 3.69 £0.48
Median 1 4
Extreme 0-1 3-4
SVS at 36H
Average + SD 0.88 +0.34 3.88+0.34
Median 1 4
Extreme 0-1 3-4
SVS at 48H
Average + SD 0.88 +0.34 3.13+£0.50
Median 1 3
Extreme 0-1 2-4

standard analgesia group, whereas it was less than 48 hours in the majority of
patients (75%) in the ultrasound-guided BSI group. Side effects were only noted
in the standard analgesia group in 43.75% of patients; and these were vomiting
(71.42%) and nausea (28.57%) (p = 0.007). All patients who received standard
analgesia were unhappy with it, while all patients on ultrasound-guided SIB were
satisfied. The length of day hospitalization of patients in the ultrasound-guided
SIB group was on average 5.50 + 0.52 compared with 13.44 + 1.55 in the group

of standard analgesia patients (P = 0.001).
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4. Discussion

Our study showed that ultrasound guided SIB was effective in the management
of postoperative pain after THR. This management represents one of the cor-
nerstones to obtain a better functional result for this surgery. During our study,
we observed mild postoperative pain scores at rest and movement in the ultra-
sound-guided SIB group compared to that of the standard analgesia group where
the pain scores on the SVS varied from moderate to severe at rest and move-
ments with a statistically significant difference (p = 0.001). Our results are simi-
lar to those found by Xiao-yan Z. et al in China in 2018 who reported mild
postoperative pain scores at rest and movement in patients who underwent
echo-guided SIB compared to patients with standard analgesia who had scores
ranging from moderate to severe [4]. In fact, postoperative pain after THR is
caused by joint damage involving the capsule and the synovium. Anatomically,
the anterior surface of the capsule, the joint and the upper end of the femur are
innervated by the branches of the rectus femoris and internal musculo-cutaneous,
the branches of the posterior branch of the obturator and the obturator nerve
accessory [5]. All these nerve areas involved in the genesis of postoperative pain
after THR are covered by ultrasound guided SIB. Otherwise, this effective anal-
gesia provided by this block could also be explained by the injection of local
anesthesia in the correct anatomical space, that is to say between the iliac apo-
neurosis and the ilio psoas muscle and this thanks to the use of ultrasound. The
latter plays a big role in locating this space because it provides a visual approach
of the different anatomical structures essential for the realization of the block, it
also makes it possible to direct the needle with precision in the space of the fas-
cia. During our study, all suprainguinal blocks were performed under ultra-
sound, which positively influenced their success rate, that is, between the iliac
aponeurosis and the ilio-psoas muscle and this through the use of ultrasound.
The latter plays a big role in locating this space because it provides a visual ap-
proach of the different anatomical structures essential for the realization of the
block, it also makes it possible to direct the needle with precision in the space of
the fascia. During our study, all supra inguinal blocks were performed under ul-
trasound, which positively influenced their success rate, that is, between the iliac
aponeurosis and the ilio-psoas muscle and this through the use of ultrasound.
The latter plays a big role in locating this space because it provides a visual ap-
proach of the different anatomical structures essential for the realization of the
block, it also makes it possible to direct the needle with precision in the space of
the fascia. During our study, all supra-inguinal blocks were performed under ul-
trasound, which positively influenced their success rate. The duration of the
postoperative pain is maximum the first six hours then decreases until the 36"
hour. In the end, the postoperative pain after THR is relatively short-lived, esti-
mated between 36 and 72 hours [6]. The analgesia provided by the guided echo
SIB is subject to a time constraint strongly dependent on the duration of action

of the local anesthesia used. This duration of action can be extended beyond 24
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hours by adding dexamethasone to local anesthesia. The value of dexamethasone
as an adjuvant has been demonstrated by Beloeil H. et a/ [7]. The latter showed
in their study that dexamethasone at a dose of 8 mg associated with local anes-
thesia provided analgesia lasting > 48 hours. During our study, we used 8 mg of
dexamethasone in combination with 0.25% bupivacaine in order to prolong the
duration of action of this block. Thus, all of our patients in the ultrasound-
guided SIB group benefited from analgesia lasting > 48 hours.

Analgesia is a centerpiece for post-operative rehabilitation as it enables more
aggressive rehabilitation by combating not only the deleterious effects of surgery
such as musculotendinous adhesions, capsular retractions, muscle atrophy and
bone resorption. These changes set in three to five days and can become perma-
nent after eight weeks [1]. In our series, patients in the ultrasound-guided SIB
group had much faster postoperative rehabilitation than those in the standard
analgesia group. Variables such as time to mobilization, side effects and length
of hospital stay supported the hypothesis that ultrasound-guided SIB allowed
rapid postoperative rehabilitation. The possibility of early passive and active
mobilization is a guarantee of the functional success of the surgical procedure
[1]. In our series, the time to mobilization was much earlier in the ultrasound-
guided SIB group compared to that in the standard analgesia group (p = 0.001).
This early mobilization delay in the ultrasound-guided SIB group was linked to
the effectiveness of the block, which provided good analgesia, from the first
hours of the postoperative period. As for the side effects, they were only present
in the standard analgesia group represented mainly by nausea and vomiting (p =
0.007). Our results are similar to those reported by Liyang C ef al. in China in
2019, which found side effects in patients in the standard analgesia group
represented by nausea [3]. The side effects found in our series are inherent to the
use of tramadol. The length of hospital stay is on average six days (five to eight
days) currently and tends to be reduced [1]. The length of hospital stay in the
ultrasound-guided SIB group was less than that in the standard analgesia group
with a significant difference (p = 0.001). Our results are similar to those found
by Liyang C. et al [3] and Xiao-yang Z. et al. [4] in China, who reported in me-
ta-analyzes carried out in 2019 and 2018 respectively, a reduction of the average
length of hospital stay. This reduced hospital stay found in the ultrasound-
guided SIB group in our series could be due to the good management of the
postoperative pain associated with the early mobilization of the patients and also
to the absence of side effects. Patient satisfaction depends on its time to recovery,
its comfort (relief) at rest and movement, the length of early rehabilitation and
the lack of complications [8]. In our study, patients in the SIB echo-guided
group were very satisfied unlike the standard analgesia group which was not sa-
tisfied with the analgesia technique. This satisfaction obtained in the ultra-
sound-guided SIB group could be explained by the absence of side effects, by the
early mobilization time and especially by the good analgesia provided by the ul-
trasound-guided SIB. The main weakness of our study is its lack of power due to

the small sample size. However, the results obtained by this prospective study

DOI: 10.4236/0janes.2021.1110030

314 Open Journal of Anesthesiology


https://doi.org/10.4236/ojanes.2021.1110030

J. Donamou et al.

provide precise information which could not have been found by a retrospective
study.

5. Conclusion

Our study demonstrated that ultrasound-guided SIB provided better analgesia
than standard analgesia in the management of pain after THR. It also reduces
the time to mobilization after surgery as well as the side effects associated with
the use of drugs such as opioids. Finally, this block reduces the length of hospita-
lization after THR surgery and improves patient satisfaction. The use of ultra-
sound guided SIB by hospital practitioners for the management of pain after
THR could be included in the multimodal analgesia protocol for better patient

management. It could also extend to other surgeries involving the femur.

Conflicts of Interest

The authors declare no conflicts of interest regarding the publication of this pa-

per.

References

[1] Belbachir, A. (2012) Management of Pain after Total Hip Replacement. Pain: As-
sessment, Diagnosis, Treatment, 13, 63-73.

[2] Ali, B.M.M., Donamou, J., Makambila, Y.D. and Adamou, B. (2018) Postoperative
Analgesia after Total Hip Replacement: Blind Iliofacial Block versus Ultrasound
Guided Iliofacial Block. African Journal of Anesthesiology and Emergency Medi-
cine, 23, 234-353.

[3] Cai, LY, Song, Y.T., Wang, Z., She, W., Luo, X.L. and Song, Y.X. (2019) The Effi-
cacy of Fascia Iliaca Compartment Block for Pain Control after Hip Arthroplasty: A
Meta-Analysis. International Journal of Surgery; 8, 89-98.

[4] Zhang, X.Y. and Ma, J.B. (2019) The Efficacy of Iliaca Fascia Compartment Block
for Pain Control after Total Hip Replacement Surgery: A Meta-Analysis. Journal of
Orthopaedic Surgery and Research, 14, Article No. 33.
https://doi.org/10.1186/s13018-018-1053-1

(5] Birnbaum, K., Prescher, A., Hebler, S. and Heller, K.D. (1997) The Sensory Innerva-
tion of the Hip Joint: An Anatomical Study. Surgical and Radiologic Anatomy; 19,
371-375. https://doi.org/10.1007/BF01628504

[6] Armitage, E.N. (1986) Local Anaesthetic Techniques for Prevention of Post-Operative
Pain. British Journal of Anaesthesia, 58, 790-800.
https://doi.org/10.1093/bja/58.7.790

[7] Beloeil, H. and Mazoit, J.X. (2010) Pharmacology of Local Anesthetics. Elsevier
Masson SAS, Vol. 36, 66-96.

[8] Pavy, E., Compére, V., Fourdrinier, V., Beghin, C.E., Dujardin, F. and Dureuil, B.
(2007) Evaluation of Postoperative Analgesia by Continuous Iliofascial Block after
Surgery for Total Hip Replacement: Pilot Study. French Annals of Anesthesia and
Resuscitation, 26, 125-131. https://doi.org/10.1016/j.annfar.2006.10.026

DOI: 10.4236/0janes.2021.1110030

315 Open Journal of Anesthesiology


https://doi.org/10.4236/ojanes.2021.1110030
https://doi.org/10.1186/s13018-018-1053-1
https://doi.org/10.1007/BF01628504
https://doi.org/10.1093/bja/58.7.790
https://doi.org/10.1016/j.annfar.2006.10.026

	Effectiveness of the Suprainguinal Ultrasound-Guided Block for the Management of Postoperative Pain after Application of a Total Hip Prosthesis
	Abstract
	Keywords
	1. Introduction
	2. Materiel and Methods
	3. Results
	4. Discussion
	5. Conclusion
	Conflicts of Interest
	References

