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ABSTRACT
Objectives. The objective of this study is to compare the impact of early and late

reconstruction of complete unilateral cleft lip and palate on the growth and

development of the front of the dentoalveolar arch.Methods. This study was carried

out in the years 2012–2015 at the Clinic of Plastic, Reconstructive and Aesthetic

Surgery in Banska Bystrica. Infants with unilateral complete cleft lip and palate were

divided into 2 groups according to the timing of lip reconstruction. Group A

consisted of infants with early lip reconstruction–realised in the first 14 days of life.

Group B consisted of infants with later lip reconstruction–realised in the third

month of age. Maxillary dental casts were obtained for each child in four periods–in

the first 14 days of life, in the third month, in the sixth month and in the age of one

year. These were followed by the identification, measurement and evaluation of

anthropometric parameters. Results. Significant differences were occurred after the

reconstruction of the lips in linear and angle measurements between infants in the

A and B groups. Conclusion. The early surgical reconstruction of the lips in the first

14 days of life has a positive effect on the growth and development of the anterior

segment of the dentoalveolar arch. Early lip reconstruction forms a continuous

pressure on the frontal segment, resulting in the earlier remedy of anatomical

properties and creates appropriate conditions for the best development of this area.

Subjects Dentistry, Otorhinolaryngology, Pediatrics, Surgery and surgical specialties

Keywords Complete unilateral cleft lip and palate, Early and late lip reconstruction, Dentoalveolar

arch development, Cheiloplasty

INTRODUCTION
Cleft malformations belong to the most common facial congenital defects. The patients

are affected by cleft both aesthetically and functionally. Final result of cleft treatment

depends on the appropriate choice and timing of the surgical and conservative methods.

Cleft treatment is very difficult and lasts from the birth to the adulthood. We should focus

on the close correlation of morphological and functional aspects in the treatment of clefts.

There are many different opinions on the lip reconstruction timing. Nowadays the lip

repair is possible already in the first week after birth (Desai, 1997; Galinier et al., 2008;
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Le Pendeven, Martinot-Duquennoy & Pellerin, 2009; Harris et al., 2010). Generally, the

surgical reconstruction of cleft lip and palate is performed from the first hour of life to

adulthood (Mazaheri et al., 1971; Millard, 1976; Bromley, Rothaus & Goulian, 1983). The

early surgical lip reconstruction does not result in the increasing of perioperative

mortality or neonatal morbidity and the result is comparable with later reconstruction

(Burt & Byrd, 2000). Calteux et al. (2013) also stated very low risk of anaesthetic and

surgical interventions limited to the lip before the age of 28 days and a very low rate of

complications.

Furthermore, in the first days after birth persists the fetal scarless wound healing. Fetal

wound healing is fundamentally different than postnatal healing. Healing of primarily

closed, linear wounds occurs rapidly and without scarring. Acute inflammation is not

involved, fibroblast recruitment and proliferation is minimal and collagen deposition is

highly organized so that scarring is minimal or nonexistent (Mast et al., 1992).

Several studies have shown that fetal skin fibroblasts display major differences at

migration, contraction, and secretion from adult fibroblasts, when cultured under

identical conditions in vitro (Cullen et al., 1997; Ellis & Schor, 1998). In adults the healing

process results in replacement of normal skin structures with scar tissue, but shortly after

birth a reduced scar formation is observed (Krejci et al., 2014). This short afterbirth period

may be used for lip reconstruction with minimal (or no) scar formation.

Since 1995, we have started with early lip reconstruction at our clinic. Different healing

process together with a positive psychological effect, better sucking and better speech

development were the main reasons for this decision. Since then, we have operated infants

early but also in the age of 3 months (late reconstruction). Late reconstruction was used in

patients where the early reconstruction could not be realised because of some actual

medical reasons (mostly respiratory infection). The years of experience with both ways of

reconstruction (early and late) are the main reason why we decided to deal with the issue

of early cleft lip reconstruction in more detail.

The aim of this study was to compare and quantitatively analyze the development of the

anterior part of the maxillary dental arch after the early and late reconstruction of the

complete unilateral cleft lip and palate.

MATERIALS AND METHODS
The presented study was realised in the years 2012–2015 at the Clinic of Plastic,

Reconstructive and Aesthetic Surgery in Banská Bystrica.

The sample consisted of maxillary dental casts of 35 infants with complete unilateral

cleft lip and palate. All infants were born after the 37th week of pregnancy. Maxillary

dental casts were taken of these 35 infants in four periods–at the age of 14 days, 3, 6 and

12 months. These casts were taken as a part of medical treatment protocol when necessary.

The first casts were taken either during the lip reconstruction (group A) or during the first

visit at our clinic (group B). All casts were divided into 2 groups according to the timing of

the lip reconstruction.

Group A consisted of casts of 25 infants with early lip reconstruction (reconstruction

was performed in the first 14 days of their life). This group consisted of 13 boys and 12 girls.
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Left-sided cleft was presented in 16 infants and the right-sided in 9 infants. Only the

children in excellent health condition without an associated inborn defect were included in

this group.

Group B consisted of casts of 10 infants with later lip reconstruction (reconstruction

was performed at the age of 3 months). The group consisted of 5 boys and 5 girls.

Left-sided cleft occurred in 4 infants and the right-sided in 6 infants. Early lip

reconstruction could not be performed in this group due to acute respiratory infections.

The pre-surgical maxillary orthodontic treatment was used to reduce the alveolar gap

before cheiloplasty in this group.

The complete cleft was surgically solved in two stages. The first stage was the

reconstruction of lip and nose using the Millard’s technique with the reconstruction of the

nasal wing. The second stage included the palate reconstruction using four flap

palatoplasty technique of Wardil-Kilner and was performed at the age of 6–8 months. All

reconstructions were performed by the same surgeon.

The anthropometric points (Fig. 1) were identified on each dental cast. To analyze the

development of the posterior part of the maxillary arch we used standard anthropometric

parameters according to Mazaheri et al. (1971). We measured the following linear and

angular distances:

G-L alveolar cleft width;

I-G anterior portion of nonclefted segment;

I-C anterior ridge length of nonclefted segment;

GC-CC anterior basal angle;

GIC anterior arch curvature angle on nonclefted segment.

Linear and angular measurements were realised with a digital slide caliper with the

accuracy of 0.1 mm, and a goniometer with the accuracy of 0.5�. Each dimension was

measured by three examiners and the average value was determined to minimize possible

errors. The sets of measurements of one examiner were not available to the others.

The PASW Statistics 18 (SPSS Inc., Chicago, IL, USA) was used for statistical analyses.

First, the normality of data was verified by Shapiro-Wilk W test. The data with the normal

Figure 1 Identification of individual landmarks used for linear and angular (GIC-red, GC-CC′-blue)
measurements.
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distribution were analysed by ANOVA followed by Tukey test, remaining data were

analysed by the nonparametric Wilcoxon test. The significance level was established

at a = 0.05.

RESULTS
The alveolar cleft width (G-L) was continuously decreasing during the observed period in

the group A. The average distance of G-L was 11.42 mm before the lip reconstruction

(Table 1). The steepest decline (nearly 50%) was observed in the first three months. Then

the G-L distance decreased continuously up to 12 months of age (Fig. 2).

In the group B, the alveolar cleft width (G-L) was slightly increasing up to 3 months of

age. Then it was significantly decreasing from 3 to 6 months as well as from 6 to 12 months

(Fig. 2).

There was no significant difference in the cleft width (G-L) between the groups A and B

at the age of 14 days. The G-L width was increasing in the group B during the first

3 months of life. The differences between the groups A and B were continuously reducing

after the lip reconstruction in the group B, but remained significant until the end of the

observed period (Table 1).

The anterior portion of the nonclefted segment (I-G) was continuously growing

throughout the observed period in the group A.

In the group B, there was a sharp increase in the I-G length during the first 3 months of

life. Subsequently, the growth was slowing down and until the 6th month there was only a

minimal increase. After the 6th month of life the growth was accelerating again (Fig. 2).

Highly significant differences (p < 0.001) were observed between the groups A and B in

this length (I-G) during the first three months of life. Until the age of 6 months the

differences diminished and subsequently no significant differences were noticed (Table 1).

The anterior ridge length of the nonclefted segment (I-C) in the group A was

continuously increasing throughout the reported period (Fig. 2).

In the group B, there was only a negligible increase in the I-C length during the first

three months of life. The lip reconstruction in the 3rd month of life was followed by a

rapid growth (Fig. 2).

Table 1 Linear and angular measurements of maxillary dental arch during observed period in infants with the early (A) and late (B)

cheiloplasty.

In the first 14 days 3 months 6 months 1 year

A B A B A B A B

G-L (mm) 11,42 ± 2,18 10,81 ± 1,81 6,18 ± 1,16�� 12,46 ± 1,72�� 4,36 ± 1,04� 5,24 ± 1,92� 0,82 ± 0,70�� 1,49 ± 0,28��

I-G (mm) 6,31 ± 1,57�� 8,43 ± 0,69�� 8,64 ± 0,56�� 10,07 ± 0,55�� 10,19 ± 0,87 10,25 ± 0,75 11,22 ± 0,43 11,64 ± 0,92

I-C (mm) 11,52 ± 1,15� 12,42 ± 0,49� 13,59 ± 0,63� 12,9 ± 0,38� 15,15 ± 0,64� 15,67 ± 0,92� 18,10 ± 0,47�� 17,44 ± 0,91��

GC-CC′ (�) 27,42 ± 1,02 28,04 ± 0,90 20,53 ± 0,65�� 29,94 ± 0,55�� 16,25 ± 0,37�� 17,93 ± 0,65�� 10,91 ± 0,50 11,37 ± 0,87

GIC (�) 157,33 ± 0,85� 156,65 ± 1,00� 151,25 ± 0,87�� 168,33 ± 1,01�� 140,44 ± 0,97�� 148,64 ± 0,77�� 138,33 ± 0,62�� 140,91 ± 0,66��

Notes:
� The difference between the early (A) and late (B) cheiloplasty is significant (p < 0.05).
�� The difference between the early (A) and late (B) cheiloplasty is highly significant (p < 0.001).
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The distance of I-C showed significant differences (p < 0.05) between the A and B

group in all reported periods. At the age of 1 year the length of I-C was already

significantly longer (p < 0.001) in the group A (Table 1).

The anterior basal angle (GC-CC′) was decreasing steadily throughout the observed

period in the group A. In the group B, the gradual decreasing was observed only after the

lip reconstruction (Fig. 3).

Figure 2 Changes in linear lengths G-L, I-C and I-G of maxillary dental arch during the observed

period in infants with the early (group A) and late (group B) lip reparation.

Figure 3 Changes in the size of angles GC-CC′ and GIC of maxillary dental arch during the observed

period in infants with the early (group A) and late (group B) lip reparation.

Valentová-Strenáčiková and Malina (2016), PeerJ, DOI 10.7717/peerj.1620 5/10

http://dx.doi.org/10.7717/peerj.1620
https://peerj.com/


Highly significant differences (p < 0.001) were noticed in the size of this angle

(GC-CC′) between the groups A and B at the age of 3 and 6 months. In other periods there

were no significant differences (Table 1).

The anterior arch curvature angle on nonclefted segment (GIC) in the group A was

continuously decreasing throughout the observed period. The most significant decrease

was recorded during the first six months. Then was the decreasing reduced (Fig. 3).

In the group B the angle of GIC was significantly increasing during the first three

months of life. After the lip reconstruction the angle of GIC was sharply decreasing

(Fig. 3).

The measured values of the GIC angle showed statistically significant differences in all

reported periods (Table 1).

DISCUSSION
This study of a group of 35 infants with the complete unilateral cleft lip and palate

compared the development of the anterior segment of the dentoalveolar arch of infants

with early and late correction of the cleft. Early operation has a significant occlusive effect

on alveolar arch (Akin et al., 1991). It has been also reported that primary lip suture in

newborns has good aesthetic results concerning lip scars and the appearance of the nose

(McHeik et al., 2006; Borský et al., 2007). Further benefits of early neonatal lip repair are

very good wound healing and feeding facilitation (Cohen, Marschall & Schafer, 1992).

The evidence of a highly significant difference of the alveolar cleft width (G-L) in the

compared groups is considered as the most important finding of this study. The width of

the G-Lwas continuously decreasing from the very early surgical intervention in the group

A, while in group the B the G-L width was continuously increasing in the first three

months of life. The G-L width in the group A was significantly smaller in the 3rd month

than in the group B. The significant difference between the groups A and Bmaintains until

the last measurement at the age of 1 year.

Based on the results we can say that the reduction of the alveolar cleft width (G-L)

occurs right after lip reconstruction in both groups. The reconstructions of lip muscular

system (orbicularis oris) cause the molding effect on nonclefted segment and enhance the

mutual position of the alveolar segments. The same effect was recorded by Huang et al.

(2002) and Christie et al. (1991). Also Eichhorn et al. (2011) stated the decreasing of

alveolar cleft width shortly after lip closure in 44 clefts.

The anterior ridge length of nonclefted segment (I-C) of infants from the group A was

gradually rising throughout the observed period. In the group B the growth of this

segment was stagnating during the first three months and began to rise only after the lip

reconstruction in the 3rd month. Consequently, this segment was continuously

increasing. Such growth was mentioned also by Huang et al. (2002).

A similar effect was also reflected on the anterior portion of the nonclefted segment

(I-G). The size of this segment in the group A was continuously expanding throughout

the whole observed period. In the group B the growth’s slowing down occurred in this

segment between the 3rd–6th months. Then, the growth continued until the end of the

observed period. Significant differences between the groups A and B were recorded in the
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size of the segment I-G at the age of 14 days and 3 months. The differences were negligible

in the next measurements. Similar trends of the growth in this segment were noticed by

Huang et al. (2002).

The forming of the frontal part of the dentoalveolar arch plays an important role in the

first year of life of infants with the complete unilateral cleft lip and palate. The correct

position of maxillary arch contributes to a better sucking, feeding and proper

development of speech. Therefore, our attention was focused, in addition to the linear

measurements, on the evaluation of the angular parameters GIC and GC-CC′. In both

cases we observed a gradual reduction of these angles after the surgical reconstruction.

Both angles were significantly smaller in the group A than in the group B in the 3rd month

of life. This significant difference maintained in the angle of GIC until the end of the

reported period. The angle GC-CC′ showed no significant difference in the 1st year of life.

A similar phenomenon was observed by Huang et al. (2002), who stated that the angular

measurements (GC-CC′, GIC) indicated palatal displacement of the frontal part of the

nonclefted segment and the continuous reduction of both angles. The reduction of

angles is caused by the molding effect of the lip reconstruction which contributes to

the formation and symmetry of the dentoalveolar arch (Eichhorn et al., 2011;

Adali et al., 2012).

The reduction of all these values is observed in the group with the early surgical

lip reconstruction. The most significant reduction is observed right after the lip

reconstruction until the third month. In the group of patients with the late

lip reconstruction these parameters are increasing until the 3rd month and only after

the reconstruction they are decreasing until the age of 1 year. The results presented by

Kramer, Hoeksma & Prahl-Andersen (1994) showed that lip closure performed at 3 months

of age has a strong effect in the anterior alveolar region during the next 3 months after the

surgery.

There are many opinions of Presurgical Orthodontic Treatment (POT) in the period

before the surgical lip reconstruction. Based on the results of many studies and scientific

evidence it can be concluded that POT had not a lasting positive impact on the growth of

the dentoalveolar arch (Suri & Tompson, 2004; Hsieh, Liao & Shetty, 2012). The POTusing

in cleft malformations treatment remains largely unsolved problem. In group Awe do not

use the POT therapy in either case. Its function is overtaken by repaired orbicularis oris

muscle. The pressure of this muscle could ensure the proper formation of the

dentoalveolar arch and the closure of cleft.

CONCLUSION
The results of this study confirm that the early surgical lip reconstruction performed in the

first 14 days after birth has a positive effect on the growth and development of the anterior

segment of the dentoalveolar arch. The early lip reconstruction forms a continuous

pressure on the frontal segment which leads to a faster adjustment of anatomical

properties. This pressure creates the appropriate conditions for the best development of

this functionally and aesthetically very important area. We have not found out any

negative effect on the growth and development of anterior alveolar segment during the
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first year of life. The early surgical lip reconstruction has provided the optimal position of

the alveolar arch segments and there is no need for the presurgical orthodontic treatment.

The aesthetics of the middle third of the face, eating, swallowing and also the development

of language with the proper phonation were significantly improved in the infants. From

this point of view we consider the early lip reconstruction to be better than the later

surgery.

The evaluation of the effectiveness of the treatment process is one of the goals of our

long-term monitoring program. Patients with the early surgical lip reparation will be

monitored and evaluated from birth up to adulthood.
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Borský J, Tvrdek M, Kozak J, Černý M, Zach J. 2007.Our first experience with primary lip repairs

in newborns with cleft lip and palate. Acta Chirurgiae Plasticae 49:83–87.

Bromley GS, Rothaus KO, Goulian D. 1983. Cleft lip, morbidity and mortality in

early repair. Annales de Chirurgie Plastique Esthétique 10(3):214–217

DOI 10.1097/00000637-198303000-00007.

Burt JD, Byrd HS. 2000. Cleft lip: unilateral primary deformities. Plastic & Reconstructive Surgery

105(3):1043–1055 DOI 10.1097/00006534-200003000-00032.

Valentová-Strenáčiková and Malina (2016), PeerJ, DOI 10.7717/peerj.1620 8/10

http://dx.doi.org/10.7717/peerj.1620/supplementary-material
http://dx.doi.org/10.7717/peerj.1620#supplementalnformation
http://dx.doi.org/10.7717/peerj.1620#supplementalnformation
http://dx.doi.org/10.1597/11-030
http://dx.doi.org/10.1007/BF00734419
http://dx.doi.org/10.1097/00000637-198303000-00007
http://dx.doi.org/10.1097/00006534-200003000-00032
http://dx.doi.org/10.7717/peerj.1620
https://peerj.com/


Calteux N, Schmid N, Hellers J, Kumpan S, Schmitz B. 2013. Neonatal cleft lip repair:

perioperative safety and surgical outcomes. Annales de Chirurgie Plastique Esthétique

58(6):638–643 DOI 10.1016/j.anplas.2013.03.004.

Christie FB, Stirrups DR, Mackenzie JS, Lawrence GM. 1991. An orthodontic evaluation of

16-year-old males with an original complete unilateral cleft lip and palate problem repaired

during the neonatal period. British Journal of Plastic Surgery 44:557–561

DOI 10.1016/0007-1226(91)90087-Z.

Cohen M, Marschall MA, Schafer ME. 1992. Immediate unrestricted feeding of infants

following cleft lip and palate repair. Journal of Craniofacial Surgery 3:30–32

DOI 10.1097/00001665-199207000-00011.

Cooper HK, Harding RL, Krogman WM. 1979. Cleft palate and cleft lip. Team Approach to

Clinical Management and Rehabilitation of the Patient. Philadelphia: Sauders.

Cullen B, Silcock D, Brown LJ, Gosiewska A, Geesin JC. 1997. The differential regulation and

secretion of proteinases from fetal and neonatal fibroblasts by growth factors. The International

Journal of Biochemistry & Cell Biology 29(1):241–250 DOI 10.1016/S1357-2725(96)00137-9.

Desai S. 1997. Neonatal Surgery of the Cleft Lip and Palate. Singapore: World Scientific Publishing

DOI 10.1142/3459.

EichhornW, Blessmann M, Vorwig O, Gehrke G, Schmelzle R, Heiland M. 2011. Influence of lip

closure on alveolar cleft width in patients wits cleft lip and palate. Head & Face Medicine 7:3

DOI 10.1186/1746-160X-7-3.

Ellis IR, Schor SL. 1998. Differential motogenic and biosynthetic response of fetal and adult skin

fibroblasts to tgf-b isoforms. Cytokine 10(4):281–289 DOI 10.1006/cyto.1997.0294.

Galinier P, Salazard B, Deberail A, Vitkovitch F, Caovan C, Chausseray G, Acar P, Sami K,

Guitard J, Smail N. 2008. Neonatal repair of cleft lip: a decision-making protocol. Journal

of Pediatric Surgery 43(4):662–667 DOI 10.1016/j.jpedsurg.2007.12.006.

Harris PA, Oliver NK, Slater P, Murdoch L, Moss AL. 2010. Safety of neonatal cleft lip

repair. Journal of Plastic Surgery and Hand Surgery 44(4–5):231–236

DOI 10.3109/02844311.2010.499666.

Hsieh YJ, Liao YF, Shetty A. 2012. Predictors of poor dental arch relationship in young children

with unilateral cleft lip and palate. Clinical Oral Investigations 16(4):1261–1266

DOI 10.1007/s00784-011-0601-4.

Huang CS, Wang WI, Chen YR, Chen PKT, Noordhoff MS. 2002. Effects of cheiloplasty

on maxillary dental arch development in infants with unilateral complete cleft lip and palate.

Cleft Palate-craniofacial Journal 39(5):513–5161

DOI 10.1597/1545-15692002039<0513:EOCOMD>2.0.CO;2.

Kramer GJC, Hoeksma JB, Prahl-Andersen B. 1994. Palatal changes after lip surgery in different

types of cleft lip and palate. Cleft Palate-craniofacial Journal 31(5):376–3841

DOI 10.1597/1545-15691994031<0376:PCALSI>2.3.CO;2.

Krejci E, Dvorankova B, Kvasilova A, Borsky J, Grim M, Smetana K. 2014. Cellular and

molecular characteristics of neonatal skin: consequences for healing. The FASEB Journal

28(1 Supplement):734.10.

Le Pendeven R, Martinot-Duquennoy V, Pellerin P. 2009. Long-term morphologic results of a

32 successive patients series presenting unilateral complete cleft lip and palate with

surgery at early age. Annales de Chirurgie Plastique Esthétique 54(1):7–15

DOI 10.1016/j.anplas.2008.05.003.

Mast BA, Diegelmann RF, Krummel TM, Kelman Cohen I. 1992. Scarless wound healing in the

mammalian fetus. Surgery, Gynecology & Obstetrics 174:441–451.

Valentová-Strenáčiková and Malina (2016), PeerJ, DOI 10.7717/peerj.1620 9/10

http://dx.doi.org/10.1016/j.anplas.2013.03.004
http://dx.doi.org/10.1016/0007-1226(91)90087-Z
http://dx.doi.org/10.1097/00001665-199207000-00011
http://dx.doi.org/10.1016/S1357-2725(96)00137-9
http://dx.doi.org/10.1142/3459
http://dx.doi.org/10.1186/1746-160X-7-3
http://dx.doi.org/10.1006/cyto.1997.0294
http://dx.doi.org/10.1016/j.jpedsurg.2007.12.006
http://dx.doi.org/10.3109/02844311.2010.499666
http://dx.doi.org/10.1007/s00784-011-0601-4
http://dx.doi.org/10.1597/1545-15692002039%3C0513:EOCOMD%3E2.0.CO;2
http://dx.doi.org/10.1597/1545-15691994031%3C0376:PCALSI%3E2.3.CO;2
http://dx.doi.org/10.1016/j.anplas.2008.05.003
http://dx.doi.org/10.7717/peerj.1620
https://peerj.com/


Mazaheri M, Harding RL, Cooper JA, Meier JA, Jones TS. 1971. Changes in arch form and

dimensions on cleft patients. American Journal of Orthodontics 60(1):19–32

DOI 10.1016/0002-9416(71)90179-5.

McHeik JN, Sfalli P, Bondonny JM, Levard G. 2006. Early repair for infants with cleftlip and

nose. International Journal of Pediatric Otorhinolaryngology 70(10):1785–1790

DOI 10.1016/j.ijporl.2006.06.004.

Millard DR. 1976. Cleft Craft: The Evaluation of Its Surgery, vol. 1. Boston: Little, Brown.

Reiser E. 2011. Cleft size and maxillary arch dimensions in unilateral cleft lip and palate and cleft

palate. Acta Universitatis Upsaliensis, Digital Comprehensive Summaries of Uppsala Disertation

from the Faculty of Medicine. Uppsala, Sweden, 74 pp.

Suri S, Tompson BD. 2004. A modified muscle-activated maxillary orthopedic appliance for

presurgical nasoalveolar molding in infants with unilateral cleft lip and palate. The Cleft

Palate-Craniofacial Journal 41(3):225–229 DOI 10.1597/02-141.1.

Valentová-Strenáčiková and Malina (2016), PeerJ, DOI 10.7717/peerj.1620 10/10

http://dx.doi.org/10.1016/0002-9416(71)90179-5
http://dx.doi.org/10.1016/j.ijporl.2006.06.004
http://dx.doi.org/10.1597/02-141.1
http://dx.doi.org/10.7717/peerj.1620
https://peerj.com/

	Effects of early and late cheiloplasty on anterior part of maxillary dental arch development in infants with unilateral complete cleft lip and palate ...
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References


