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Abstract:

Background and Objective:

To assess the clinical potency of JUMI Anti-Scar Cream (JASC) in the prevention of excessive scar formation post total hip replacement (THR)
and total knee replacement (TKR).

Patients and Methods:

Our study was an open-label, prospective, randomized control to test the efficacy of JASC. After surgery, the same material was used in both
groups to close the skin. After 14 days, once the staples were removed, JASC was applied twice a day for 60 days. Patients were seen at 6 and 12
weeks. At 3-month follow-ups, the scars were assessed using the Visual Analogue Scale (VAS) and Vancouver Scar Scale (VSS).

Results:

Forty patients were part of this trial; two patients in the control group were lost during follow-up. The average age-matched in both groups. There
were no adverse or untoward effects due to the use of JASC. At 3 months, there were significant differences between the parameters assessed;
VAS scores were P<0.0001. VSS parameters such as vascularity, pigmentation, pliability, and scar height were much lower compared to patients
who had standard treatment (P<0.0001).

Conclusion:

Our study demonstrated that JASC was effective and successful in suppressing excessive scar formation. We believe that JASC has the potential as
a prime anti-scar therapy, and we recommend more multicentric studies.

Clinical Trial Rg. No: This trial was registered with the Sri Lankan Trial Registry vide #2022/021.
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1. INTRODUCTION

According  to  the  American  Academy of  Dermatology,  a
scar  appears  as  a  natural  step  to  repair  wounded  skin,  and
excessive scars result in social, emotional, and psychological
effects  [1].  Scar  management costs  in the US amount to $20
billion annually [2, 3]. Yearly, 250 million surgeries around the
world  cause  scars-hypertrophic,  keloid  [4],  and  atrophic
scarring as  well  as  stretch marks (striae).  Hypertrophic scars
(HTSs) form from excessive collagen tissue and often regress
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spontaneously [5]. but they can continue to grow with an influx
of  fibroblast-derived  proteins  and  collagen  due  to  persistent
inflammation  and  fibrosis  [6].  Post-operative  scarring  is  a
reality in THR and TKR patients. These scars are cosmetically
unappealing,  and  as  the  areas  lack  hair  follicles  and  sweat
glands,  excessive  scarring  can  even  induce  itching  and  pain.
Scars  develop  even  at  the  hands  of  skillful,  experienced
surgeons.

The current management of excessive scarring is empirical,
unreliable, and capricious, with no established drug to prevent
over-scarring.  Bleomycin  [7  -  10]  is  believed  to  inhibit  col-
lagen  synthesis  by  influencing  decreased  stimulation  via
transforming  growth  factor-beta  1  (TGF-b1).  Silicone  is
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another  agent  that  can  decrease  synthesis  [11,  12];  silicone-
based treatments have been reported to give better results over
the last decade, but their operation mechanism is unclear. It has
been  suggested  that  silicone  affects  fibroblast  activity  via
keratinocyte-mediated  epidermal-dermal  signaling  pathways,
decreasing volume while increasing elasticity in HTSs [13, 14].
In  a  randomized  study,  Kong  et  al.  (2014)  [15]  found  that
silicone  gel  after  TKR  did  not  improve  or  inhibit  pain  and
itching in the early postoperative period. Phytochemicals from
medicinal plants have been utilized to cure many diseases, and
plants are the primary source of over 25% of medicines [16].
Recently,  the  use  of  medicinal  plants  in  the  management  of
HTSs has been studied and found to be highly effective [17 -
22].  JASCTM  is  an  optimum  combination  of  silicone  and
phytochemicals  effective  in  anti-scar  therapy,  but  it  has  not
stood  the  test  of  a  clinical  trial.  This  trial  was  done  to
determine the potency of JASC in individuals undergoing joint
arthroplasty.

2. PATIENTS AND METHODS

Our  study  was  an  open-label,  prospective,  randomized
control  trial  study  carried  out  at  King  Fahd  Hospital  at  a
university  in  Al-Khobar,  in  which  we  tested  the  efficacy  of
JASC  as  an  ultra-advanced  formula  (registered  by  AYUSH
vide  T  1826/Ayush/0051/2021/P/  Government  of  Telangana,
India) with Phyto extracts (Centella asiatica extract, Curcuma
longa,  lavender  oil,  marshmallow,  Musa  paradisiaca,
pineapple extract, and tea tree oil) and silicone gel. The study
was intended to measure the reduction of surgical scars after
TKA and THR and to compare results with those of patients
who  had  standard  wound  and  scar  care,  which  included  a
timely  review  of  the  wound,  appropriate  cleansing  and
dressing, and early recognition and active treatment of wound
complications.  The  study  was  approved  by  the  Institutional
Review Board  of  Imam Abdulrahman Bin  Faisal  University,
Dammam,  and  the  trial  was  registered  with  the  Sri  Lankan
Trial  Registry  vide  #2022/021.  Participants  gave  informed

written  consent  to  participate  and  for  their  anonymized
information,  data,  and  clinical  pictures  to  be  published  and
presented.  The  inclusion  criteria  included  all  patients  who
signed  the  consent  and  were  undergoing  TKA  and  THR  for
primary  osteoarthritis  and  avascular  necrosis  of  the  femoral
head (ANFH); those who suffered from uncontrolled diabetes
mellitus, neurovascular diseases, or any other immunological
diseases were excluded from the study. Alternate patients were
assigned to the study and control groups. After the procedures,
wounds were closed in layers.

The  subcutaneous  layer  was  closed  using  2/0  vicryl  and
skin  with  Covidiean  Appose  Single-Use  Skin  Stapler
(Minneapolis, MN, United States). The staples were removed
after 2 weeks, once the wounds had healed. All patients had a
standard  dressing  and  a  knee  brace  after  TKR.  Twenty-four
hours after surgery, patients began full weight-bearing walking
with a walker and working on active assisted ROM exercises.
Skin staples were routinely removed on day 14 after surgeries,
and Primapore dressing was applied. Clinical photographs were
taken before and after the study period using the same camera
and  filters;  JASC  was  applied  twice  a  day  for  12  weeks.
Patients were seen at 6 weeks and 12 weeks (earlier if needed).
On follow-up at 6 and 12 weeks, scars were assessed by two
independent surgeons (a specialist and a consultant who were
not part of the study) using the VAS and VSS [23]. Side effects
were monitored throughout the trial. At each scheduled visit,
an independent surgeon who was not part of the research team
conducted  a  safety  assessment.  If  a  patient  decided  to
discontinue,  the  reasons  for  discontinuation  were  recorded.

Fig. (1) shows the Consort reporting of Trials.

2.1. Statistical Analysis

Mean scores  for  all  parameters  of  the VS and VSS were
calculated and expressed as means ±SD. A P value of < 0.05
was considered statistically significant. Statistical analysis was
performed  using  SPSS  Version  25,  OS  X,  for  MacBook,
document  428047.

Table 1. Demographic Data, Visual Analogue Scale and Vancouver Scar Scale parameters before and After Treatment.

Parameters JASC Group Standard Treatment Group P Value
Number of patients 20 18 -

Age (Years) 57.85±12.9 56.3±11.2 0.6
Male 6 7 -

Female 14 11 -
THR 5 4 -
TKR 15 14 -

VAS after removal of clips 1.25±0.44 1.27±0.5 0.8
Vascularity (0-3) 1.2±0.4 1.35±0.5 0.5

Pigmentation (0-2) 2.15±0.36 2.2±0.4 0.68
Pliability t (0-5) 1.4±0.5 2.17±1.2 0.012

Height (0-3) 2.1±0.3 2.44±0.5 0.014
VAS after 3 months 0.5 1.27±0.5 0.0001

Vascularity after 3 months (0-3) 0.1±0.3 1.44±0.51 0.0001
Pigmentation after 3 months (0-2) 0 2.33±0.5 0.0001

Pliability after 3 months (0-5) 0.15±0.6 2.8±1.2 0.0001
Height after 3 months (0-3) 0.05±0.3 2.55±0.5 0.0001
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3. RESULTS

Forty patients were included in the study, but we lost two
patients from the control group during follow-up. There were
no  adverse  or  untoward  effects  due  to  the  use  of  the  study
cream.  The  groups  were  matched  in  age,  sex,  and  type  of
surgery.  The  average  age  was  57.85±12.9  years  in  the  study
group and 56.3±11.2 years in the standard treatment group. The
demographic data and the VAS and VSS evaluations are given

in Table 1.  At  baseline,  there was no difference between the
parameters  assessed;  at  3  months,  there  were  significant
differences between the two groups’ VAS scores P<0.0001).
VSS parameters such as vascularity, pigmentation, pliability,
and scar height were much lower compared to patients in the
control group (P<0.0001). (Figs. 1 and 2) describe patients who
received  JASC,  while  (Fig.  3)  describes  the  control  group,
which received standard treatment.

Fig. (1). The Consort reporting of trial of JUMI.
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Fig. (2). Clinical Picture 14 days after surgery with removal of clips and after 2 months of using JASC.

Fig. (3). Patient with hip arthroplasty: Red Arrows point to the fresh scar treated with JASC and the Black Arrows point to the old scar 3 years ago.
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Fig. (4). Picture of a patient who underwent Total knee arthroplasty 14 months ago who had standard skin care post surgery.

4. DISCUSSION

Using  JASC  on  postoperative  scars  showed  colossal
suppression of excessive scar formation; in some patients, scars
were invisible after 60 days of use. All the parameters tested by
the  VAS  and  VSS  were  reduced  significantly,  becoming
inconspicuous compared to the baseline and the patients who
did  not  use  JASC.  In  patients  with  standard  postoperative
treatment, the scars were highly visible, with prominent height
and enhanced pigmentation.

Hypertrophic  and  abnormal  scars  cause  immense
discontentment  as  well  as  psychological  and  emotional
difficulties,  particularly  if  scars  occur  on  a  visible  body
surface. Patients have long sought medical help to reduce scar
tissue,  and hundreds of treatments have been tried with little
success. Even with robust development and clinical research,
many therapeutic approaches remain unsatisfactory. According
to a recent extensive review by Khansa et al. (2016) [24], over
3835 pediatric and adult patients with all types of scars in 58
studies used 25 types of medications, with a few studies using
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treatments in combination but without satisfactory control of
scar  hypertrophy.  One  of  the  substances  that  did  have  some
effect  was  a  silicone-based  treatment.  It  is  suggested  that
silicone-based  products  affect  fibroblast  activity  via
keratinocyte-mediated  epidermal-dermal  signaling  pathways,
decreasing volume and increasing elasticity in HTSs [12 - 14].

The current belief is that a single agent may not be enough
to reduce the size of a scar. Pressure therapy (PT) and silicone
therapy are recommended as first-line noninvasive treatments
for  HTSs,  but  the  effectiveness  of  this  combination  is  not
universally  satisfactory,  nor  has  its  efficacy  been  confirmed
through a randomized clinical trial.

Phytochemicals from medicinal plants have been utilized
for the cure of many diseases, and plants are the primary source
of over 25% of medicines [16]. Recently, the use of medicinal
plants in the treatment of HTSs has been studied and found to
be  highly  effective  [18,  25,  26].  Phytochemicals  have  good
anti-scar efficacy with no or few side effects in comparison to
some  chemical  drugs,  which  can  be  effective  but  with  side
effects  that  outweigh  the  benefits.  Phytochemicals  such  as
asiaticoside  [27],  genistein  [22],  oleanolic  acid,  [28,]  and
resveratrol  [29]  are  quite  effective  as  anti-scar  agents,  with
fewer  side  effects.  Centella  asiatica  extract,  an  important
phytochemical  used in JASC, contains bioactive constituents
such  as  triterpenoid  saponins,  flavonoids,  phenolic  acids,
triterpenic steroids, and amino acids that improve skin health
by increasing hydration and decreasing transepidermal  water
loss with anti-inflammatory effects. These actions keep scars
healthy and restrict hypertrophy [30 - 32]. On the other hand,
Musa  paradisiaca  is  a  strong  antioxidant  and  affects  various
stages  of  wound  healing.  It  influences  wound  contraction,
increases wound-breaking strength and reduces the scar area,
and has a good safety profile [33].

JASC  is  an  optimum  combination  of  silicone  and  seven
other  phytochemicals,  which  has  now  been  tested  in  a
randomized clinical study and has shown to be very efficacious
and devoid of adverse reactions.

This  study  has  limitations,  as  we  studied  only
postoperative  scars,  and  the  follow-up  period  was  only  3
months.  There  was  no  blinding  of  the  investigators;  more
significance was given to the comparative clinical pictures. We
did  compare  the  study  group  with  a  group  that  received
standard treatment, which could be accepted as a control group.

CONCLUSION

In  conclusion,  our  study  demonstrated  that  JASC  was
effective and successful in suppressing excessive postoperative
scar  formation  and  preventing  unsightly  over-scarring  of
surgical  wounds.  We believe scar prevention is  preferable to
managing  an  undesirable  scar  later,  requiring  immense  cost,
suffering,  and  psychological  repercussions.  As  the  literature
suggests,  no  currently  available  scar  therapy  is  globally
successful, but we have reasons to believe that JASC has the
potential as a prime anti-scar therapy.
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(VSS) = Vancouver Scar Scale

AUTHORS CONTRIBUTIONS

All authors participated in the design, interpretation of the
studies and analysis of the data, and review of the manuscript;

Concept and Design: MSA, SAM, ASO

Operated the Patients: MSA, SAM, FMA

Follow Up: KWT, MMA, FMA

Data Analysis/Interpretation: MSA, MMA, FMA

Critical Revision of Manuscript: MSA, SAM, ASO

ETHICS  APPROVAL  AND  CONSENT  TO
PARTICIPATE

This  study  was  approved  by  Imam  Abdul  Rahman  Bin
Faisal University, Dammam, Saudi Arabia, and registered with
the Sri Lankan Trial Registry.

HUMAN AND ANIMAL RIGHTS

No animals were used that are the basis of this study. All
the human were used as per the Helsinki Declaration guideline.

CONSENT FOR PUBLICATION

Informed  written  consent  was  obtained  from  all  patients
before  the  patients  were  included in  the  study.  Patients  gave
consent  that  the  anonymized  information  of  their  data  and
clinical pictures could be published and presented.

STANDARDS OF REPORTING

CONSORT guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS

The  data  of  current  study  are  available  from  author,
[M.S.A].  on  a  reasonable  request.

FUNDING

None.

CONFLICT OF INTEREST

The  authors  declare  no  conflict  of  interest,  financial  or
otherwise.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

http://www.scarfade.com/blog/understanding-the-emotional-effects-of-[1]
scars/
Longaker, M.T.; Rohrich, R.J.; Greenberg, L.; Furnas, H.; Wald, R.;[2]
Bansal, V.; Seify, H.; Tran, A.; Weston, J.; Korman, J.M.; Chan, R.;
Kaufman,  D.;  Dev,  V.R.;  Mele,  J.A.;  Januszyk,  M.;  Cowley,  C.;
McLaughlin, P.; Beasley, B.; Gurtner, G.C. A randomized controlled
trial of the embrace advanced scar therapy device to reduce incisional
scar formation. Plast. Reconstr. Surg., 2014, 134(3), 536-546.
[http://dx.doi.org/10.1097/PRS.0000000000000417]  [PMID:
24804638]

http://www.scarfade.com/blog/understanding-the-emotional-effects-of-scars/
http://www.scarfade.com/blog/understanding-the-emotional-effects-of-scars/
http://dx.doi.org/10.1097/PRS.0000000000000417
http://www.ncbi.nlm.nih.gov/pubmed/24804638


Reduction of Surgical Scar The Open Medicinal Chemistry Journal, 2023, Volume 17   7

Peck,  M.D.  Epidemiology  of  burns  throughout  the  world.  Part  I:[3]
Distribution and risk factors. Burns, 2011, 37(7), 1087-1100.
[http://dx.doi.org/10.1016/j.burns.2011.06.005] [PMID: 21802856]
Gauglitz, G.G.; Korting, H.C.; Pavicic, T.; Ruzicka, T.; Jeschke, M.G.[4]
Hypertrophic scarring and keloids: pathomechanisms and current and
emerging treatment strategies. Mol. Med., 2011, 17(1-2), 113-125.
[http://dx.doi.org/10.2119/molmed.2009.00153] [PMID: 20927486]
English,  R.S.;  Shenefelt,  P.D.  Keloids  and  hypertrophic  scars.[5]
Dermatol. Surg., 1999, 25(8), 631-638.
[http://dx.doi.org/10.1046/j.1524-4725.1999.98257.x]  [PMID:
10491047]
Atiyeh,  B.S.  Nonsurgical  management  of  hypertrophic  scars:[6]
evidence-based therapies, standard practices, and emerging methods.
Aesthetic Plast. Surg., 2007, 31(5), 468-492.
[http://dx.doi.org/10.1007/s00266-006-0253-y] [PMID: 17576505]
España, A.; Solano, T.; Quintanilla, E. Bleomycin in the treatment of[7]
keloids  and  hypertrophic  scars  by  multiple  needle  punctures.
Dermatol.  Surg.,  2001,  27(1),  23-27.
[PMID: 11231236]
Naeini,  F.F.;  Najafian,  J.;  Ahmadpour,  K. Bleomycin tattooing as a[8]
promising  therapeutic  modality  in  large  keloids  and  hypertrophic
scars. Dermatol. Surg., 2006, 32(8), 1023-1029.
[PMID: 16918564]
Saray, Y.;  Güleç,  A.T. Treatment of keloids and hypertrophic scars[9]
with  dermojet  injections  of  bleomycin:  a  preliminary  study.  Int.  J.
Dermatol., 2005, 44(9), 777-784.
[http://dx.doi.org/10.1111/j.1365-4632.2005.02633.x]  [PMID:
16135153]
Leventhal,  D.;  Furr,  M.;  Reiter,  D.  Treatment  of  keloids  and[10]
hypertrophic scars: a meta-analysis and review of the literature. Arch.
Facial Plast. Surg., 2006, 8(6), 362-368.
[http://dx.doi.org/10.1001/archfaci.8.6.362] [PMID: 17116782]
Berman, B.; Duncan, M.R. Short-term keloid treatment in vivo with[11]
human  interferon  alfa-2b  results  in  a  selective  and  persistent
normalization of keloidal fibroblast collagen, glycosaminoglycan, and
collagenase production in vitro. J. Am. Acad. Dermatol., 1989, 21(4),
694-702.
[http://dx.doi.org/10.1016/S0190-9622(89)70239-5] [PMID: 2553784]
Mustoe, T.A. Evolution of silicone therapy and mechanism of action[12]
in scar management. Aesthetic Plast. Surg., 2008, 32(1), 82-92.
[http://dx.doi.org/10.1007/s00266-007-9030-9] [PMID: 17968615]
Carney, S.A.; Cason, C.G.; Gowar, J.P.; Stevenson, J.H.; McNee, J.;[13]
Groves,  A.R.;  Thomas,  S.S.;  Hart,  N.B.;  Auclair,  P.  Cica-care  gel
sheeting  in  the  management  of  hypertrophic  scarring.  Burns,  1994,
20(2), 163-167.
[http://dx.doi.org/10.1016/S0305-4179(06)80016-1] [PMID: 8198723]
Lee, S.M.; Ngim, C.K.; Chan, Y.Y.; Ho, M.J. A comparison of Sil-K[14]
and Epiderm in scar management. Burns, 1996, 22(6), 483-487.
[http://dx.doi.org/10.1016/0305-4179(95)00165-4] [PMID: 8884011]
Kong, C.G.; Kim, G.H.; Kim, D.W.; In, Y. The effect of topical scar[15]
treatment  on  postoperative  scar  pain  and  pruritus  after  total  knee
arthroplasty. Arch. Orthop. Trauma Surg., 2014, 134(4), 555-559.
[http://dx.doi.org/10.1007/s00402-014-1942-7] [PMID: 24509938]
Adebayo,  J.O.;  Krettli,  A.U.  Potential  antimalarials  from  Nigerian[16]
plants: A review. J. Ethnopharmacol., 2011, 133(2), 289-302.
[http://dx.doi.org/10.1016/j.jep.2010.11.024] [PMID: 21093570]
Sun, Y.; Wang, L.; Sun, S.; Liu, B.; Wu, N.; Cao, X. The effect of 10-[17]
hydroxycamptothecine  in  preventing  fibroblast  proliferation  and
epidural scar adhesion after laminectomy in rats. Eur. J. Pharmacol.,
2008, 593(1-3), 44-48.
[http://dx.doi.org/10.1016/j.ejphar.2008.07.028] [PMID: 18680742]
Deshmukh, P.T.;  Fernandes, J.;  Atul,  A.;  Toppo, E. Wound healing[18]
activity of Calotropis gigantea root bark in rats. J. Ethnopharmacol.,
2009, 125(1), 178-181.
[http://dx.doi.org/10.1016/j.jep.2009.06.007] [PMID: 19539020]
Patil,  M.V.K.;  Kandhare,  A.D.;  Bhise,  S.D.  Pharmacological[19]

evaluation of ethanolic extract of Daucus carota Linn root formulated
cream on wound healing using excision and incision wound model.
Asian Pac. J. Trop. Biomed., 2012, 2(2), S646-S655.
[http://dx.doi.org/10.1016/S2221-1691(12)60290-1]
Jha,  M.;  Sharma,  V.;  Ganesh,  N.  Antioxidant  and  wound  healing[20]
potential of Pistia stratiotes L. Asian Pac. J. Trop. Dis., 2012, 2, S579-
S584.
[http://dx.doi.org/10.1016/S2222-1808(12)60225-4]
Tang, B.; Zhu, B.; Liang, Y.; Bi, L.; Hu, Z.; Chen, B.; Zhang, K.; Zhu,[21]
J.  Asiaticoside  suppresses  collagen  expression  and  TGF-β/Smad
signaling through inducing Smad7 and inhibiting TGF-βRI and TGF-
βRII  in  keloid  fibroblasts.  Arch.  Dermatol.  Res.,  2011,  303(8),
563-572.
[http://dx.doi.org/10.1007/s00403-010-1114-8] [PMID: 21240513]
Cao, C.; Li, S.R.; Dai, X.; Chen, Y.Q.; Feng, Z.; Qin, X.; Zhao, Y.;[22]
Wu, J.  [The effects  of  genistein on tyrosine protein kinase-mitogen
activated protein kinase signal transduction pathway in hypertrophic
scar fibroblasts]. Zhonghua Shao Shang Za Zhi, 2008, 24(2), 118-121.
[PMID: 18785412]
Sullivan, T.; Smith, J.; Kermode, J.; Mclver, E.; Courtemanche, D.J.[23]
Rating the burn scar. J. Burn Care Rehabil., 1990, 11(3), 256-260.
[http://dx.doi.org/10.1097/00004630-199005000-00014]  [PMID:
2373734]
Khansa,  I.;  Harrison,  B.;  Janis,  J.E.  Evidence-Based  Scar[24]
Management.  Plast.  Reconstr.  Surg.,  2016,  138(3)(Suppl.),
165S-178S.
[http://dx.doi.org/10.1097/PRS.0000000000002647]  [PMID:
27556757]
Sun, Y.; Wang, L.; Sun, S.; Liu, B.; Wu, N.; Cao, X. The effect of 10-[25]
hydroxycamptothecine  in  preventing  fibroblast  proliferation  and
epidural scar adhesion after laminectomy in rats. Eur. J. Pharmacol.,
2008, 593(1-3), 44-48.
[http://dx.doi.org/10.1016/j.ejphar.2008.07.028] [PMID: 18680742]
Jha,  M.;  Sharma,  V.;  Ganesh,  N.  Antioxidant  and  wound  healing[26]
potential of Pistia stratiotes L. Asian Pac. J. Trop. Dis., 2012, 2, S579-
S584.
[http://dx.doi.org/10.1016/S2222-1808(12)60225-4]
Tang, B.; Zhu, B.; Liang, Y.; Bi, L.; Hu, Z.; Chen, B.; Zhang, K.; Zhu,[27]
J.  Asiaticoside  suppresses  collagen  expression  and  TGF-β/Smad
signaling through inducing Smad7 and inhibiting TGF-βRI and TGF-
βRII  in  keloid  fibroblasts.  Arch.  Dermatol.  Res.,  2011,  303(8),
563-572.
[http://dx.doi.org/10.1007/s00403-010-1114-8] [PMID: 21240513]
Li, K.T.; Liu, D.E.; Li, S.T.; Lu, H.Q.; Chen, X.T.; Gao, X.X. Effect[28]
of hirudin on matrix metalloproteinases of human hypertrophic scar
fibroblast. Chinese Journal of Aesthetic Medicine, 2012, 7(2), 19-22.
Zhu,  Q.;  Xia,  H.S.;  Zhang,  X.  Effect  of  resveratrol  on  human  scar[29]
fibroblasts  and scar-derived  fibroblasts  of  rabbit  ears.  Chin.  J.  Nat.
Med., 2006, 1(1), 2.
Ratz-łyko,  A.;  Arct,  J.;  Pytkowska,  K.  Moisturizing  and[30]
antiinflammatory  properties  of  cosmetic  formulations  containing
Centella asiatica extract. Indian J. Pharm. Sci., 2016, 78(1), 27-33.
[http://dx.doi.org/10.4103/0250-474X.180247] [PMID: 27168678]
James, J.; Dubery, I. Identification and quantification of triterpenoid[31]
centelloids in Centella asiatica (L.) Urban by densitometric TLC. J.
Planar Chromatogr. Mod. TLC, 2011, 24(1), 82-87.
[http://dx.doi.org/10.1556/JPC.24.2011.1.16]
Hashim,  P.;  Sidek,  H.;  Helan,  M.;  Sabery,  A.;  Palanisamy,  U.D.;[32]
Ilham,  M.  Triterpene  composition  and  bioactivities  of  Centella
asiatica.  Molecules,  2011,  16(2),  1310-1322.
[http://dx.doi.org/10.3390/molecules16021310] [PMID: 21278681]
Agarwal, P.K.; Singh, A.; Gaurav, K.; Goel, S.; Khanna, H.D.; Goel,[33]
R.K.  Evaluation  of  wound  healing  activity  of  extracts  of  plantain
banana (Musa sapientum var. paradisiaca) in rats. Indian J. Exp. Biol.,
2009, 47(1), 32-40.
[PMID: 19317349]

© 2023 Sadat-Ali et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

http://dx.doi.org/10.1016/j.burns.2011.06.005
http://www.ncbi.nlm.nih.gov/pubmed/21802856
http://dx.doi.org/10.2119/molmed.2009.00153
http://www.ncbi.nlm.nih.gov/pubmed/20927486
http://dx.doi.org/10.1046/j.1524-4725.1999.98257.x
http://www.ncbi.nlm.nih.gov/pubmed/10491047
http://dx.doi.org/10.1007/s00266-006-0253-y
http://www.ncbi.nlm.nih.gov/pubmed/17576505
http://www.ncbi.nlm.nih.gov/pubmed/11231236
http://www.ncbi.nlm.nih.gov/pubmed/16918564
http://dx.doi.org/10.1111/j.1365-4632.2005.02633.x
http://www.ncbi.nlm.nih.gov/pubmed/16135153
http://dx.doi.org/10.1001/archfaci.8.6.362
http://www.ncbi.nlm.nih.gov/pubmed/17116782
http://dx.doi.org/10.1016/S0190-9622(89)70239-5
http://www.ncbi.nlm.nih.gov/pubmed/2553784
http://dx.doi.org/10.1007/s00266-007-9030-9
http://www.ncbi.nlm.nih.gov/pubmed/17968615
http://dx.doi.org/10.1016/S0305-4179(06)80016-1
http://www.ncbi.nlm.nih.gov/pubmed/8198723
http://dx.doi.org/10.1016/0305-4179(95)00165-4
http://www.ncbi.nlm.nih.gov/pubmed/8884011
http://dx.doi.org/10.1007/s00402-014-1942-7
http://www.ncbi.nlm.nih.gov/pubmed/24509938
http://dx.doi.org/10.1016/j.jep.2010.11.024
http://www.ncbi.nlm.nih.gov/pubmed/21093570
http://dx.doi.org/10.1016/j.ejphar.2008.07.028
http://www.ncbi.nlm.nih.gov/pubmed/18680742
http://dx.doi.org/10.1016/j.jep.2009.06.007
http://www.ncbi.nlm.nih.gov/pubmed/19539020
http://dx.doi.org/10.1016/S2221-1691(12)60290-1
http://dx.doi.org/10.1016/S2222-1808(12)60225-4
http://dx.doi.org/10.1007/s00403-010-1114-8
http://www.ncbi.nlm.nih.gov/pubmed/21240513
http://www.ncbi.nlm.nih.gov/pubmed/18785412
http://dx.doi.org/10.1097/00004630-199005000-00014
http://www.ncbi.nlm.nih.gov/pubmed/2373734
http://dx.doi.org/10.1097/PRS.0000000000002647
http://www.ncbi.nlm.nih.gov/pubmed/27556757
http://dx.doi.org/10.1016/j.ejphar.2008.07.028
http://www.ncbi.nlm.nih.gov/pubmed/18680742
http://dx.doi.org/10.1016/S2222-1808(12)60225-4
http://dx.doi.org/10.1007/s00403-010-1114-8
http://www.ncbi.nlm.nih.gov/pubmed/21240513
http://dx.doi.org/10.4103/0250-474X.180247
http://www.ncbi.nlm.nih.gov/pubmed/27168678
http://dx.doi.org/10.1556/JPC.24.2011.1.16
http://dx.doi.org/10.3390/molecules16021310
http://www.ncbi.nlm.nih.gov/pubmed/21278681
http://www.ncbi.nlm.nih.gov/pubmed/19317349
https://creativecommons.org/licenses/by/4.0/legalcode

	Phyto-Extracts and Silicone Gel (JUMI) in Reduction of Surgical Scar Post-joint Arthroplasty. A Randomized Control Trial 
	[Background and Objective:]
	Background and Objective:
	Patients and Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. PATIENTS AND METHODS 
	2.1. Statistical Analysis

	3. RESULTS
	4. DISCUSSION 
	CONCLUSION
	LIST OF ABBREVIATIONS
	AUTHORS CONTRIBUTIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




