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Recession: A Clinical Study

ABSTRACT

Background: Guided tissue regeneration (GTR) based root
coverage using different allograft membranes has been utilized
to correct gingival recession defects with promising results.
Amnion and chorion allograft membranes of alternative origin
derived from human placental tissue has been advocated in the
treatment of gingival recession. However, chorion membrane
has been used in combination with amnion membrane no study
has compared these allograft membranes in the treatment of
gingival recession. Therefore, the purpose of this study was to
clinically evaluate and compare the efficacy of amnion membrane
and chorion membrane in combination with coronally advanced
flap in the treatment of gingival recessions.

Materials and Methods: Twelve systemically healthy patients
having at least 2 bilateral Miller's Class | or Class Il gingival
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recession were recruited and coronally advanced flap was
performed with amnion membrane or chorion membrane.
Clinical parameters such as gingival Index, plaque index, length
of the recession, width of the recession, width of keratinized
gingiva, relative attachment level were evaluated at baseline, 3
and 6 months post-surgery.

Results: The mean decrease in length of recession (LR)
for Chorion site was 2.00+1.54mm and amnion site was
1.58+1.14mm. The gain in attachment level for amnion site was
2.17+1.53mm and for chorion site was 1.58+1.22mm. The total
mean percentage of root coverage was 34% for chorion site
and 22% for amnion site.

Conclusion: Both amnion membrane and chorion membrane

has shown to be versatile allograft material to be used in the
treatment of root coverage.
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INTRODUCTION

The main objectives of any therapeutic intervention aimed at root
coverage is to restore the tissue margin to the Cemento-enamel
junction and to gain an attachment of the tissue to the root surface
such that the gingival sulcus shows no bleeding on probing and
a minimal probing depth [1]. A variety of surgical techniques have
been developed throughout the years and many studies have
been carried out to evaluate these techniques with regard to their
predictability and amount of root coverage achieved. Different
surgical techniques which are commonly used for this approach
are coronally or laterally positioned pedicle grafts, rotational flaps,
autogenous free gingival grafts, subepithelial connective tissue
grafts and combination of these techniques by applying principles
of guided tissue regeneration (GTR). Despite the introduction of
all the above mentioned procedures, autografts remains the ‘gold
standard’ of periodontal plastic surgery as it provides excellent
predictability, improved long-term root coverage and superior
esthetics over other treatment options [2,3]. But the procurement
of autogenous graft significantly increases patient morbidity as
there is additional donor site while also lengthening the duration of
surgery. Considering these pitfalls, many patients have an aversion
to periodontal plastic procedures.

According to the concept of the GTR, a critical factor for the
outcome of the treatment procedure is that a space for tissue
formation is established between the facial root surface and the
membrane which prevented the formation of a long junctional
epithelium, thus facilitating periodontal regeneration by allowing
the cells from the periodontal ligament to colonize the root surface.
The potential advantage of GTR to a gingival flap procedure is the
possibility of having a different healing pattern and ideally achieving
periodontal regeneration rather than connective tissue repair of the
exposed root surfaces with no additional donor site [4]. Recently,
an allograft of alternative origin derived from human amnion tissue,

which is the innermost lining portion of the placental membrane has
been advocated in the treatment of gingival recession [4]. Amniotic
membrane is a composite membrane consisting of pluripotent
cellular element embedded in a semipermeable, membranous and
is an immunotolerant structure [5-7]. Also, there is existence of
pluripotent stem cells possessing the ability of trans differentiation to
other cellular elements of periodontium making it a suitable candidate
for GTR. Excellent revascularization of the amniotic membrane is
another favourable property of this natural structure [8,9]. It also
contains growth factors that may aid in the formation of granulation
tissue by stimulating fibroblast growth and neovascularization.
Amnion has shown an ability to form an early physiologic “seal”
with the host tissue precluding bacterial contamination and multiple
studies support amnion’s ability to decrease the host immunologic
response via mechanisms such as localized suppression of
polymorphonuclear cell migration [4,9,10].

Poor long term stability has been associated with sites treated with
CAF alone [11,12]. Comparison of the efficacy of amnion allograft
with connective tissue graft has shown that amnion allograft might
be a suitable alternative to connective tissue graft and can reduce
recession depth in covering denuded root surfaces [13]. Chorion
membrane in combination with coronally advanced flap has been
used for root coverage with successful results. To the best of our
knowledge, there are no studies that are done comparing the
outcome of coronally advanced flap using amnion and chorion
allografts membranes. Therefore, the aim of the present study was
to clinically evaluate and compare the effectiveness of amnion and
chorion allografts in combination with coronally advanced flap in the
treatment of gingival recession

MATERIALS AND METHODS

Twelve patients of mean age 33.75+6.89 having at least 2 bilateral
Miller’s Class | or Class Il gingival recession were recruited from the
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Department of Periodontology, Rajarajeswari Dental College and
Hospital. All the participants were informed about the study and its
potential benefits. Informed consent was obtained from the patient.
The selected patients were randomly allocated to

Group |- 12 recession defects treated with amnion allografts along
with coronally advanced flap.

Group II- 12 recession defects treated with chorion allografts along
with coronally advanced flap.

Ethical approval was obtained from the institutional review board.
Systemically healthy patients who presented with at least 2 bilateral
buccal recession defects >3 mm, with adequate vestibular depth
and width of keratinized gingiva were included in the study. Patients
with history of medications, poor oral hygiene, smokers, alcoholics,
orthodontic patients were excluded from the study. Tooth with recent
history of surgery at the study site within 6 months, showing pulpal
symptoms, severe abrasion or decay on the exposed root surfaces
and buccal or interproximal restorations were also excluded from
the study.

Clinical Measurements: All clinical parameters were recorded
with a standard UNC-15 manual probe at baseline, 3 and 6 months
postoperatively.

Gingival Recession (GR) - was measured from the cement-enamel
junction (CEJ) to the free gingival margin at the middle of the buccal
surface.

Relative attachment level (RAL) - was measured mid-buccally with
the reference point located at the buccal cusp/incisal edge.

Width of the recession defect (WRD) - was measured across the
buccal surface at the CEJ level.

Width of keratinized gingival (WKG) - was measured from the gingival
margin to the mucogingival junction.

The percentage (%) of root coverage for Group | (@mnion site) and
Group Il (chorion site) was calculated according to the following
formula [8]:

"preoperative recession depth-postoperative recession depth x100"

(preoperative recession depth)

SURGICAL PROCEDURE
The involved site was randomly assigned either to the coronally
advanced flap with Amnion membrane (AM) [Table/Fig-1a] or to
the coronally advanced flap with Chorion membrane (CM) [Table/
Fig-2a]. After achieving profound anaesthesia, on the facial aspect
two oblique vertical releasing incisions (i.e. one mesial and one
distal to the involved tooth) was made extending beyond the
mucogingival junction and into the mucobuccal fold to a point
where the flap could be positioned over the original defect without
tension. Sulcular incisions were given on the involved tooth and a
trapezoidal mucoperiosteal flap was elevated by blunt dissection up
to the recession defect. In the area apical to the recession defect,

[Table/Fig-1]: (a) Preoperative recession defect (b) Amnion membrane (c) Amnion
membrane placed (d) Flap coronally sutured (e)10 days postop (f) Immediate after
suture removal (g) 10 days post op months post surgery (g-i) 1, 3 and 6 months
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partial thickness dissection was done.

In the adjoining interdental papillae, de-epithelialization was done
to provide a bleeding connective tissue bed for the future coronally
advanced flap. The exposed root surface was thoroughly planed
and 17% EDTA was used on the root surface for root conditioning
with the help of cotton swab for 30 seconds and washed away
with water spray. A template was made with sterilized tin foil
outlining the recession defect and was used to measure the width
of the membrane (AM or CM) required for the surgical procedure.
The commercially available membrane (human amnion & chorion
membrane tata memorial hospital tissue bank) was then trimmed to
cover the entire recession defect area [Table/Fig-1b,c & 2b,c], the flap
was then coronally positioned to completely cover the membrane
and secured by interdental sutures using No. 4-0O bioabsorbable
suture (VICRYL™, Johnson and Johnson). The vertical incisions
were then sutured with two direct interrupted sutures on either
side [Table/Fig-1d&2d]. A tin foil of suitable size was placed on the
buccal aspect and a non-eugenol periodontal dressing was placed
for proper wound stabilization and patient comfort. Similar surgical
protocol was adopted on opposite quadrant of the involved site and
also for all the patients.

Al the patients were prescribed Amoxicilin 500mg TID and
Acelofenac 100 mg BID for 7 days and were also instructed to
abstain from brushing at treated site. They were also prescribed
chlorhexidine gluconate oral rinse to rinse twice daily for 2 weeks.
Patients were recalled after 10 days for suture removal [Table/Fig-
1e,f&2e,f] and measurements were recorded at 1 [Table/Fig-19&24g],
3 [Table/Fig-1h&2h] and 6 [Table/Fig-1i&2i] months intervals.

STATISTICAL ANALYSIS

Descriptive and inferential statistical analysis has been carried out
in the present study. Mann Whitney U-test has been used to find
the significance between two groups for parameters on non-interval
scale and Wilcoxon signed rank test has been used to find the
significance within each group.

RESULTS

Twenty patients with gingival recession were assessed of which
12 patients with bilateral recession were recruited for the study.
Twenty four recession defects of which 12 recession defects were
treated with amnion allografts along with coronally advanced flap
and 12 recession defects treated with amnion allografts along with
coronally advanced flap. Comparison of two groups with respect
to gingival index (Gl) score at baseline, 1 month, 3 months and 6
months, the mean and standard deviations (SD) of Gl in the group |
were 2.75+0.66, 1.38+0.57, 1.04+0.50 and 1.13+0.48 respectively.
In the group Il these measurements were 2.88+0.80, 1.33+0.62,
0.88+0.38 and 0.79+0.33 respectively. There was reduction in Gl
in both the groups and statistically significant difference was seen
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[Table/Fig-2]: (a) Preoperative recession defect (b) Chorion membrane (c) Chorion
membrane placed (d) Flap coronally sutured (e)10 days post op (f) Immediate after
suture removal ()10 days post op months post surgery (g-) 1, 3 and 6 months
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between the amnion and chorion site seen at 1 month (p = 0.022).
But no statistically significant difference was seen between both the
groups at 3 months and 6 months. No adverse effects were observed
after treatment. In group | from baseline to 1 month, 3 months and 6
months with respect to length of recession (p = 0.001,0002,0.002)
width of recession(p=0.003,0.002,0.002) statistically significant
reduction was observed and significant gain was seen with width
of keratinized gingival (p=0.002,0.002,0.002). Similarly intra group
analysis for group Il from baseline to 1month, 3 months and 6
months with respect to length of recession (p = 0.001,0001,0.002)
width of recession (p=0.002,0.002,0.002) statistically significant
reduction was observed and significant gain was seen with width of
keratinized gingival (p=0.001,0.001,0.001) [Table/Fig-3-5].

Intergroup comparison [Table/Fig-6,7] for length of recession
showed statistically significant difference in both the groups at 1
month (p = 0.038) relating to mean gain of root coverage but no
significant differences seen in both the groups at 3 months and
6 months. Comparison of two groups with respect to width of
recession (WR) statistically significant difference was seen in both
the groups at 3 months (p = 0.001) relating to reduction in width
of recession and also at 6 months (p = 0.001). There was increase
in the width of keratinized gingiva in both the groups. Comparison
showed statistical significant difference at 3 months (p = 0.068)
but no significant difference was observed at 6 months (p = 0.356)
postoperatively.

DISCUSSION

Increasing awareness and high esthetic needs of patient are primary
reason for the root coverage procedures. Predictable root coverage

Group | (Amnion membrane)
Length of recession Width of recession Width of keratinized
gingiva
Difference | p-value | Difference p-value Difference p-value
1.25+0.45 0.001* 1.568+0.90 0.003* 1.568+0.67 0.002*
1.42+0.67 0.002* 1.75+£0.75 0.002* 1.568+0.51 0.002*
1.56+0.68 0.002* 2.17+0.58 0.002* 1.42+0.51 0.002*

[Table/Fig-3]: Clinical parameters from baseline to 1 month, 3 months,6 months for

Group I* Significant difference; p<0.05 wilcoxon signed rank test

Group Il (Chorion membrane)

Length of recession Width of recession Width of keratinized
gingiva
Difference | p-value | Difference p-value Difference p-value
2.00+0.43 0.001* 1.75+0.75 0.002* 1.17+0.38 0.001*
2.00+0.43 0.001* 2.33+1.15 0.002* 1.00+1.15 0.001*
2.00+0.85 0.002* 2.50+1.17 0.002* 1.00+0.51 0.001*

[Table/Fig-4]: Clinical parameters from baseline to 1 month, 3 months,6 months for
Group II* Significant difference; p<0.05 wilcoxon signed rank test

[Table/Fig-5]: Difference in Length of recession(LR), Width of recession(WR) and
width of Keratisnised gingiva from base line to 1,3 and 6 months in Group | and Il By
Wilcoxon Signed Rank test
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[Table/Fig-7]: Comparison of two grou
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of exposed roots is the important aspect of treatment approach.

Coronally advanced flap is a simple procedure that fulfills patient’s
expectations in terms of preventing discomfort to the palate, as
happens with free gingival graft or connective tissue graft and
avoids a second surgery. The CAF technique was shown to be a
predictable method for gingival recession coverage with clinically
satisfactory results [14,15]. The greatest recurrence of recession and
poor long term stability seems to occur after coronally advanced flap
therapy alone, while the interposition of a graft seems to enhance
the stability of the gingival margin [11,16].

Patients reported minimal pain, discomfort postoperatively and
uneventful soft tissue healing was observed in both the groups.
These results suggest that both amnion membrane and chorion
membrane is relatively safe material for clinical use. Mean gain of
attachment level at 6 months for amnion and chorion treated sites
was 2.17 mm and 1.58 mm respectively. Statistically significant gain
in attachment was seen in both the groups at 1 month (p = 0.050)
however no significant difference was seen at 3 months (p = 0.282)
and 6 months (p = 0.594). Brain Gurisky et al., [4], reported a range
of 1.2+1.51mm of clinical attachment gain with amnion membrane
which compares well with the results obtained in the present study.

The mean gain of root coverage at 6 months for amnion site was
1.58 mm and 2mm for chorion site. There was statistically significant
difference seen in both the groups at 1 month (p = 0.038) relating to
mean gain of root coverage but no difference was seen in both the
groups at 3 months and 6 months. But the overall mean percentage
of root coverage for amnion and chorion group was 22% and 34%
respectively [Table/Fig-8,9]. In the present study depth of recession
was in the range of 2-3mm, as reported by Pini Prato sites with deeper
recession defects tend to respond more favourably than shallower sites
[17,18]. However the difference in the percentage of root coverage
between the groups could be related to the physical properties of the
chorion membrane, presence of mitogenic factors and anti-inflammatory
proteins. Reduction in the width of recession was statistically significant
between both the groups from baseline to 1 month, 3 months and 6
months. The recession width reduction compares well within the range
of the results obtained by Evandro [19].

The mean increase in width of attached gingiva was 1 mm at amnion
site and 1.42 at chorion site by 6 months. There were statistically
significant difference seen in both the groups at 3 months (p =
0.068) relating to gain in width of attached gingiva but no statistically

Length of recession Width of recession Width of keratinized gingiva
Time period Chorion site Amnion site p-value Chorion site Amnion site p-value Chorion site Amnion site p-value
Baseline 7.00+1.86 7.33+1.44 0.023* 9.08+1.78 9.00+1.71 0.001* 3.33+0.49 3.42+0.51 0.454
1 month 4.60+1.71 5.05+1.24 0.038* 7.50+£1.57 7.25+1.36 0.190 4.92+0.51 4.58+0.51 0.533
3 months 5.00+1.81 5.50+1.08 0177 7.33+1.37 6.67+1.44 0.001* 4.92+0.51 4.42+0.51 0.068%
6 months 5.00+1.54 5.75+1.14 0.125 6.92+1.51 6.50+1.51 <0.001* 4.75+0.45 4.42+0.51 0.356

[Table/Fig-6]: Comparison of two groups with respect to Length of recession (LR), width of recession and width of keratinised gingival

*- Significant difference p<0.05 Mann-Whitney U test

$- Significant difference p>0.05 Mann-Whitney U test
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Group 1 month 3 months 6 months
Group | Amnion site 31% 24% 22%
Group Il Chorion site 34% 28% 28%

[Table/Fig-8]: Mean Percentage of Root Coverage

= 1month

= 3months

= 6months

Amnion site Chorion site

[Table/Fig-9]: Mean percentage (%) of Root coverage in both the groups

Relative attachment level Group | Group Il p-value
Baseline 9.00+1.86 9.331+1.44 0.023*
1 month 7.17+1.90 8.00+1.41 0.050*
3 months 7.08+1.73 7.83+1.27 0.282
6 months 6.83+1.53 7.75+1.22 0.594

[Table/Fig-10]: Comparison of two groups with respect to Relative attachment level

(RAL)
*- Significant difference P<0.05 Mann-Whitney U test

significant difference seen at 6 months (p = 0.356). Brain Gurinsky
et al., [4] reported 3.2 mm gain of attached gingiva at 3 months
postoperative using amnion membrane.

The advantages of using this membrane are: adequate amount
membrane available for single use, avoids second surgical site,
limits post-operative morbidity, non-immunogenic, available in
different dimensions and good shelf life (2 years) [20]. Data suggests
the amnion basement membrane closely mimics the basement
membrane of human oral mucosa [21,22]. Acellular dermal matrix
which is an acellular biocompatible human connective tissue matrix;
this allograft of human skin is processed to eliminate the epithelium
and all cellular components of the connective tissue and then freeze-
dried. A histology study in human samples compared therapy with
connective tissue grafts, acellular dermal matrix grafts and coronally
advanced flap, and identified the formation of a dense layer of collagen
attached to the root surface and unaffected underlying alveolar bone
in the three groups and concluded that acellular dermal matrix grafts
can be successfully and safely used for root coverage [23].

Both  amnion membrane and chorion membrane showed
improvements in the various clinical parameters which include, decrease
in recession depth, recession width, increase in width of attached
gingiva, gain in attachment level and excellent gingival colour match
but chorion membrane had better handling properties compared to
amnion membrane as Chorion is thicker than amnion membrane.

Compared to other allografts membrane the thickness of amnion
and chorion is less, however an added advantage with amnion
and chorion allograft is to self-adhere at the site which aids in
the stabilization of the membrane [4]. Although not specifically
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recorded during this study, processed amnion and chorion allograft
demonstrated excellent esthetic results in terms of texture and
colour match. Both the membranes have good shelf life, easily
available, support healing and cost effective compared to other
allografts, hence not an added cost for the patient. Keeping in mind
the results of the study, both amnion and chorion membrane seem
to be favourable allograft to be used in root coverage procedures.

CONCLUSION

Within the limitations of the study both amnion and chorion allografts
seem to be promising novel tissue engineered biomaterials. Rich
source of stem cells, enhancement of healing and self-adhering
property make these membranes an effective option for root
coverage procedures. However randomised control trials with
longer followup period need to be carried out to assess the long
term benefits of amnion and chorion allografts.

REFERENCES

[1] Boltchi FE, Allen EP, Hallmon WW. The use of a bioabsorbable barrier for regenerative
management of marginal tissue recession. Report of 100 consecutively treated teeth. J
Periodontol. 2000;71:1641-53.

[2] Harris RJ. Gingival augmentation with an acellular dermal matrix: human histologic
evaluation of a case - placement of the graft on periosteum. Int J Periodontics
Restorative Dent. 2004;24(4):378-85.

[8] Mehta TN, Mittal M, Mehta R, Hora BS. A Novel Dehydrated Amnion Allograft for Use in the
Treatment of Gingival Recession: A Case Report. J Res Adv Dent. 2014;3:2s:176-81.

[4] Brain G. A novel dehydrated amnion allograft for use in the treatment of gingival
recession: An observational case series. J Imp Adv Cli Dent. 2009;1:42-56.

[5] Jones CJ, Jauniaux E. Ultrastructure of the materno embryonic interface in the first
trimester of pregnancy. Micron. 1995;26(2):145-73.

[6] Adams EA, Choi HM, Cheung CY, Brace RA. Comparison of amniotic and
intramembranous unidirectional permeabilities in late gestation sheep. Am J Obstet
Gynecol. 2005;193:247-55.

[7] Masato K, Yasushi S, Ryuji M, Masahiko U. Immunogenicity of human amniotic
membrane in experimental xenotransplantation. Invest Ophthalmol Vis Sci.
2001;42(7):15639-46.

[8] Mahgoub MA, Ammar A, Fayez M, Edris A, Hazem A, Akl M, et al. Neovascularization
of the amniotic membrane as a biological immune barrier. Transplant Proc. 2004;36(4):
1194-8.

[9] Lafzi A, Mostofi R, Farahani Z, Shoja M, Tubbs R, Golgasht St, et al. Amniotic
membrane: A potential candidate for periodontal guided tissue regeneration. Medical
Hypotheses. 2007;69:454-73.

[10] Hao Y, Hui-Kang D, Hwang DG, Kim W, Zhang F. Identification of Anti-angiogenic and
Antiinflammatory Proteins in Human Amniotic Membrane. Cornea. 2000;19(3):348-52.

[11] Pilloni A, Paolantonio M, Camargo PM. Root Coverage with a Coronally Positioned Flap
Used in Combination With Enamel Matrix Derivative: 18-Month Clinical Evaluation. J
Periodontol. 2006;77:2031-09.

[12] Esteves J, Bhat KM, Thomas B, Jothi MV, Jadhav T. Efficacy of Human Chorion Membrane
Allograft for Recession Coverage- A Case Series. J Periodontol. 2015:1-22.

[13] Ghahroudi AA, Khorsand A, Rokn AR, Sabounchi SS, Shayesteh YS, Soolari A.
Comparison of amnion allograft with connective tissue graft for root coverage
procedures: a double-blind, randomized, controlled clinical trial. J Int Acad Periodontol.
2013;15(4):101-12.

[14] Bernimoulin JP, Luscher B, Muhlemann HR. Coronally repositioned flap. Clinical
evaluation after one year. J Clin Periodontol. 1975;2:1-13.

[15] Lee E, Meraw S. Comparative histologic analysis of coronally advanced flap with or
without collagen membrane for root coverage. J Periodontol. 2002;73:779-88.

[16] Agudio G, Nieri M, Rotundo R, Franceschi D, Cortellini P, Pini Prato GP. Periodontal
conditions of sites treated with gingival-augmentation surgery compared to untreated
contralateral homologous sites: a 10- to 27-year long-term study. J Periodontol.
2009;80:1399-405.

[17] PiniPrato GP, Cairo F, Nieri M, Franceschi D, Rotundo R, Cortellini P. Coronally advanced
flap versus connective tissue graft in the treatment of multiple gingival recessions: a
split-mouth study with a 5-year follow-up. J Clin Periodontol 2010;37:644-50.

[18] Pini Prato G, Rotundo R. Fourteen-year outcomes of coronally advanced flap for root
coverage: follow-up from a randomized trial. J Clin Periodontol. 2011;38:715-20.

[19] Evandro SA, Knut NL. Coronally positioned flap procedures with or without a
bioabsorbable membrane in the treatment of human gingival recession. J Periodontol.
2000;71:989-98.

[20] Samandari M, Yaghmaei M, Ejlali M, Moshref M, Saffar AS. Use of amnion as a graft
material in vestibuloplasty: a preliminary report. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2004; 97(5):574-8.

[21] Pakkala T, Virtanen I, Oksanen J, Jones JCR, Hormia M. Function of Laminins
and Laminin-Binding Integrins in Gingival Epithelial Cell Adhesion. J Periodontol.
2002;40:709-19.

[22] Takashima S, Yasuo M, Sanzen N, Sekiguchi K, Okabe M, Yoshida T, et al. Characterization
of laminin isoforms in human amnion. Tissue and Cell. 2008;40:75-81.

[28] Cummings LC, Kaldahl WB, Allen EP. Histologic evaluation of autogenous connective
tissue and acellular dermal matrix grafts in humans. J Periodontol. 2005;76:178-86.

PARTICULARS OF CONTRIBUTORS:

1. Post Graduate Student, Department of Periodontology, Rajarajeswari Dental College and Hospital, Bangalore, India.
2. Professor and HOD, Department of Periodontology, Rajarajeswari Dental College and Hospital, Bangalore, India.

3. Reader, Department of Periodontology, Rajarajeswari Dental College and Hospital, Bangalore, India.

4 Reader, Department of Periodontology, Rajarajeswari Dental College and Hospital, Bangalore, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. Rithesh Kulal,

Reader, Department of Periodontology, Rajarajeswari Dental College and Hospital,
Mysore Road Kumbalgodu, Bangalore-560074, India.

E-mail: rithesh14@yahoo.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Journal of Clinical and Diagnostic Research. 2015 Sep, Vol-9(9): ZC98-2C101

Date of Submission: Jan 10, 2015
Date of Peer Review: May 25, 2015
Date of Acceptance: Jul 10, 2015
Date of Publishing: Sep 01, 2015

(101 |



