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ABSTRACT

Introduction: For a long time, all mid-shaft fractures of the clavicle were treated conservatively; however, this is starting to change
as a more operative approach is becoming more popular. While some studies support conservative care, some support surgical
intervention. Given that both conservative and surgical management have drawbacks and benefits of their own, there is a lack of
agreement regarding the optimal course of care.

Aims/ objective: To compare time for union, mal-union rate and function outcomes after conservative management and surgical
management with locking compression plate (LCP) in patients with mid-shaft clavicular fracture.

Materials and Method: 28 patients received conservative treatment and 20 patients received surgical treatment. A figure of eight
clavicular brace was fitted and adjusted to preserve clavicle reduction for those who chose conservative therapy. Patients in operative
group received standard pre-operative testing and had a pre-contoured LCP placed during the procedure. At every follow-up, x-ray
scans were obtained to look for implant position, malunion, and radiological union while evaluating non-union, and the time taken
for the union was noted. The functional assessment was based on scores determined with the aid of a Fast DASH questionnaire and
UCLA to evaluate the function of the shoulder.

Results: Healing and union were faster in patients who were operated with locking compression plates as compared to non-operative
group with statistically significant difference (p<0.05). Frequency of non-union was only 4.55% in operative group as compared to
10.71% cases of non-union in non-operative group. Functional outcomes were comparatively better in patients who received
conservative management than the patients managed operatively with respect to UCLA and DASH score.

Conclusion: The surgical technique of treatment resulted in noticeably faster healing There should be trial and research aimed at

improving functional outcome after surgery with locking compression plate in clavicular fracture.
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INTRODUCTION

pproximately 2-5percent of all fractures are

clavicle fractures. Due to the shoulder's excessive

compressive pressures and the bone's limited
cross-section, over eighty percent of clavicle fractures
occur in the mid-shaft.”2 Conservative treatment for these
fractures involves immobilization in an arm sling and
clavicular brace; surgical treatment involves fixation using
intramedullary screws or locking compression plate (LCP).
For a long time, all mid-shaft fractures of the clavicle were
treated conservatively; however, this is starting to change
as a more operative approach is becoming more popular.
While some studies support conservative care, some
support surgical intervention.

Given that both conservative and surgical management
have drawbacks and benefits of their own, there is a lack
of agreement regarding the optimal course of care.®
According to the literature, there are not many recognized
grounds for surgical intervention in cases of midshaft
clavicle fractures. These indications include open fractures,
patients with multiple injuries, and fractures involving

neurovascular impairments, which are typically omitted
from studies. Operative intervention is performed in cases
of mid-shaft clavicle fractures in order to reduce the risk of
non-union, improve early functional outcomes, and get
early mobility in patients who are active. >

The move towards surgical management has been
prompted by the side effects of non-operative
intervention, such as non-union, malunion, changed
shoulder mechanics, sluggish healing, and pressure
consequences of protrusion on brachial plexus. Enhanced
early functional outcomes and a decreased likelihood of
non-union are two benefits of surgical management. Even
while surgical therapy seems like a wonderful alternative,
there are drawbacks to this kind of care as well, the most
prevalent of which is the need for a second procedure to
remove the implant.37 So, the recommendation to do
surgery on every patient is still up for debate.

When compared to conservative care, displaced mid-shaft
clavicle fractures managed surgically with LCP had better
fracture union and functional results.® This was
demonstrated by a multi-center randomised controlled
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trial. Furthermore, a higher functional outcome and a
faster return to work had been achieved with surgical
therapy of a mid-shaft clavicle fracture. % 1°

Open fracture reduction and internal fixation using wires,
pins, or plates fastened with screws are the two primary
operational fixation techniques for midshaft clavicle
fractures.’'3 The surgeon faces difficulties while placing
implants and performing reduction procedures because of
the clavicle's distinct anatomical configuration. Because it
offers more stability and convenience of plate installation,
the pre-contoured locking plate is currently the implant of
choice for these kinds of clavicle fractures.!* The issue of
fixing it with a mechanically better 3.5-millimeters locking
compression plate (LCP) was brought up, nevertheless,
because it is not a weight-bearing bone.

This study was done to compare time for union, mal-union
rate and function outcomes after conservative
management and surgical management with locking
compression plate in patients with mid-shaft clavicular
fracture.

MATERIALS AND METHODS

This was comparative observational prospective study
carried out in patients of displaced midclavicular fracture
in Department of Orthopaedics of SKMCH, Muzaffarpur,
Bihar (a tertiary care centre of eastern India) from July
2022 to June 2023. The study was started after getting
approval from institutional ethics committee and the
patients were recruited after screening for inclusion and
exclusion criteria and after taking written informed
consent from them. Rights and safety of patients were
taken care of as per guidelines of Good Clinical Practice and
declaration of Helsinki.

Inclusion Criteria: Patients of either sex of age between 18
to 60 years with displaced (greater than 1.5cm) mid-
clavicular shaft fracture i.e., type 2b Robinson were
included in our study.

Exclusion Criteria: Patients with un-displaced clavicular
fracture or fracture of medial or lateral end of clavicle or
open clavicular fracture or pathological fracture or
associated fracture of scapula or humerus or fracture
leading to neurological deficit were excluded from our
study.

Based on findings from earlier research, the treating
surgeon discussed with patients the various treatment
options and the benefits and drawbacks of both
conservative and operative method. The non-surgical
group of patients consisted of those who were willing to
receive conservative care, while the operative group
included individuals who were willing to undergo surgery.
There was no randomization. The research was
prospective and observational in nature.

Consecutive sampling was done and all patients fulfilling
our eligibility criteria and giving written informed consent
during the study period were recruited. 28 patients

received conservative treatment and 20 patients received
surgical treatment.

A figure of eight clavicular brace was fitted and adjusted to
preserve clavicle reduction for those who chose
conservative therapy. The patient was instructed to wear
a brace for four weeks and not to lift any weights while
their limb was restrained in a sling. After being informed of
all available treatment options, those who gave their
permission for surgery received standard pre-operative
testing and had a pre-contoured LCP placed during the
procedure.

In order to examine the positioning of fracture fragments,
post-operative scans were obtained. At the conclusion of
one-week, mild shoulder pendulum exercises, elbow, and
wrist  mobilization were initiated. Following a
period between two and three weeks, a mildly aided
shoulder range of motion was permitted, with an 80° limit
on abduction. According to the degree of union at the site
of the fracture, a functional range of motion was initiated
in all planes after six weeks.

There were follow-ups at six weeks, three months, six
months, nine months, and 12 months. At every follow-up,
X-ray scans were obtained to look for implant position,
malunion, and radiological union while evaluating non-
union, and the time taken for the union was noted. The
functional assessment was based on scores determined
with the aid of a Fast DASH questionnaire and UCLA to
evaluate the function of the shoulder.’> * Based on the
clinical findings (no discomfort at the fracture site, good
functional mobility and range of movement) and

radiographic observation of a bridging callus at the
fracture site, the fracture was deemed united.

Figure 1: A) Clavicular Fracture B) Pos-operative X-Ray
after application of Locking Compression Plate C) Fracture
union with LCP in position D) Good union after removal of
implant

Statistical Analysis

Data collected from patients of mid-shaft clavicular
fracture were recorded in a tabular form using Microsoft
Excel 365 and transferred to graph pad version 8.3 for
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further statistical analysis. Categorical data such as age,
sex, side of fracture, mode of injury, time for union and
frequency of non-union were expressed as frequency and
percentage and chi-square test or fisher’s exact test was
used to test for statistical significance of difference
between operative and non-operative group. Continuous
data such as UCLA and DASH score were expressed as
mean and standard deviation (SD) and unpaired t-test was
used to test for statistical significance of difference
between operative and non-operative group with a p-
value of less than 0.05 as a measure of statistical
significance.

OBSERVATIONS AND RESULTS

Most of the patients with mid-shaft clavicular fracture
belonged to 31-50 years of age group and most of them
were males. Road traffic accident was major cause of
clavicular fracture followed by fall on outstretched hand.
Most of the clavicular fracture were left sided. Both non-
operative and operative groups were similar with respect
to age, sex, cause of injury or side of fracture with no
statistically significant difference (p>0.05) [Table 1].

Table 1: Comparison of baseline demographic and clinical characteristics between operative and non operative group

Variables Non-operative group Operative Group P-Value
(%, n=28) (%, n = 22)

Age

18-30 8(28.57) 4(18.18) 0.59

31-40 9(32.14) 10 (45.45)

41-50 10 (35.71) 8 (36.36)

>50 1(3.57) 0(0.00)

Gender

Male 17 (60.71) 16 (72.73) 0.37

Female 11 (39.29) 6(27.27)

Cause of Fracture

Road Traffic Accident 15 (53.57) 13 (59.09) 0.98

Fall on outstretched hand 9(32.14) 7 (31.82)

Sports Injury 4 (14.29) 3(13.64)

Side of Fracture

Right 9(32.14) 7(31.82) 0.98

Left 19 (67.86) 15 (68.18)

Table 2: Comparison of fracture union time and no-union rate between operative and non-operative groups

Variables Non-operative group Operative Group P-Value
(%, n=28) (%, n=22)

Time for union

2-3 months 8 (28.57) 13 (59.09) 0.04

Greater than 3 months 20(71.43) 9 (40.91)

Non-union

Yes 3(10.71) 1(4.55) 0.62

No 25 (89.29) 21 (95.45)

Table 3: Comparison of UCLA score at each follow-up between operative and non-operative groups

Variables UCLA score in mean + SD P-Value
Non-operative group Operative Group

3 months 21.87 +4.46 19.98 +4.36 0.14

6 months 26.87 £4.56 26.11 +4.08 0.54

9 months 31.23+4.78 29.91+4.17 0.31

12 months 34.27+2.21 32.71+3.84 0.08

International Journal of Pharmaceutical Sciences Review and Research

Available online at www.globalresearchonline.net
©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

138


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 83(2), November — December 2023; Article No. 21, Pages: 136-141; DOI:10.47583/ijpsrr.2023.v83i02.021

40
35
30
25
20
15
10

Mean UCLA Score

3 months 6 months 9 months 12 months

=@=—Non-operative group =@=—perative Group

Figure 2: Comparison of UCLA Score between Two Groups

Table 4: Comparison of DASH score at each follow-up between operative and non-operative groups

Variables DASH score in mean + SD P-Value
Non-operative group Operative Group
(%, n=28) (%, n=22)
3 months 35.29+5.12 38.05+6.31 0.09
6 months 21.27 £4.26 25.22 £5.30 0.005
9 months 4,74 +0.96 9.29+1.08 <0.0001
12 months 0.87+0.17 1.48 £+ 0.40 <0.0001
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Figure 3: Comparison of DASH Score between Two Groups

Healing and union were faster in patients who were  DISCUSSION
operated with locking compression plates as compared to
non-operative group with statistically significant difference
(p<0.05). Frequency of non-union was only 4.55% in
operative group as compared to 10.71% cases of non-union
in non-operative group.

Historically, nonoperative treatment was the norm for
acute clavicle fractures. For a considerable amount of time,
conservative therapy was the primary therapeutic
approach; however, more recent research has shown that
non-union rates are greater. Furthermore, those receiving
Functional outcomes were comparatively better in patients  nonoperative treatment bear a heightened chance of
who received conservative management than the patients  experiencing clinical manifestations like pain, weakness,
managed operatively with respect to UCLA and DASH score.  and fast fatigue linked to clavicle fracture non-union and
malunion.’
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Itis still debatable how to treat misplaced mid-shaft clavicle
fractures.’® The primary goals of the surgeon are higher
patient satisfaction, early union and a favourable functional
outcome, and excellent reduction with few problems. After
reviewing the literature, both conservative and
surgical management have been suggested. We have
discovered from this research on mid-shaft fractures of the
clavicle that patients who underwent surgical reduction
with LCP had a much shorter average time for fracture
union than those who received conservative treatment.
There were comparatively better functional outcomes in
patients receiving conservative management. It was
discovered that the non-surgical group had a greater
satisfaction rate than the operational group.

The non-operative method has been the standard of care
for all mid-shaft clavicular fractures. A greater likelihood of
non-union and malunion were observed in clavicle fractures
with displacements more than 2 cm, especially in cases
where the fractures involved comminution. Additionally,
because of patient discontent and diminished abduction
strength, they had lower functional scores.*®

Recent research indicates that compared to conservative
treatment, surgically repaired mid-shaft clavicle fractures
healed more quickly. ?° Even though clavicle fracture
surgery is becoming more and more common, new
problems are being discovered that require surgery.
Common side effects include implant discomfort, cosmetic
dissatisfaction, and tingling at the incision site from
supraclavicular nerve injury sustained during plating and
scarring.?> 22 A appropriate patient should be chosen for
surgery in order to minimize problems and minimize the
patient's burden while avoiding needless surgical
intervention and achieving the greatest results. For better
immediate functional outcomes and a quicker return to
activities, surgical intervention is indicated in a person who
is active.®

When displaced mid-shaft clavicular fractures were treated
with plate fixation instead of sling immobilization, the
incidence of malunion and non-union was reduced.
Implant-related problems are relatively common (9-64%),
despite the modest rates of non-union and malunion
following surgical treatments. According to these research,
the most frequent second surgery was for removal of
implany. 3%

Ban et al. conducted a systematic evaluation of clavicle
fractures and discovered that fractures managed surgically
had a better functional outcome. The conservative group
experienced a greater complication rate (47%) than the
surgically managed group (30%). In contrast, 60% of
patients who had surgery experienced problems, compared
to only 20% of patients who received conservative
treatment.?

The Cochrane Collaboration proposed options for therapy
for mid-shaft clavicular fractures. These alternatives were
determined individually for each patient, with careful

consideration given to the specific advantages and hazards
of each intervention as well as the patient's choice. 2

Conservative therapy entails no needless soft tissue and
periosteal stripping; radiological fusion takes longer, but
clinical functionality returns more quickly than in cases
requiring surgery. Malunion was a problem in 98% of
patients treated conservatively, but it had no neurological
complaints, or pressure sensations. Additionally, the
initially huge hump was not significant cosmetically because
it gradually shrank due to remodelling. Patients should be
informed about the expected outcomes and the necessity
of revision surgery, particularly for implant removal,
whenever a surgical modality is being considered for care.
Patients should be informed about non-union rates and the
challenges associated with conservative management.?’

These findings show that there is no discernible functional
difference between the two groups, despite the fact that
the operative group's union time was shorter. Given that
conservative treatment produces comparable functional
outcomes to the operational group, improves patient
satisfaction, and avoids needless intervention especially in
poor nations where cost is a concern, it may be preferable
to surgical procedures. If appropriate bracing and tight
immobilization are maintained, even fractures with
displacements higher than 2 cm will fuse correctly.

Our study's limited sample size and short follow-up period
were its main drawbacks.

CONCLUSION

Our study's findings indicate that while the two approaches
were similar in terms of problems, the surgical technique of
treatment resulted in noticeably faster healing; therefore,
surgical management with locking compression plate is the
better option, but patient-specific care should still be
implemented. Better functional results and higher patient
satisfaction are associated with conservative management.
There should be trial and research aimed at improving
functional outcome after surgery with locking compression
plate in clavicular fracture.

Acknowledgement: We are thankful to the healthcare workers of
Sri Krishna Medical College and Hospital, Muzaffarpur, Bihar,
India.

Ethical clearance: Institutional Ethics Committee of Sri Krishna
Medical College and Hospital, Muzaffarpur, Bihar, India.

REFERENCES

1. Kihlstrom C, Moéller M, Lonn K, Wolf O. Clavicle fractures:
epidemiology, classification and treatment of 2 422 fractures in the
Swedish  Fracture Register; an observational study. BMC
Musculoskelet Disord. 2017 Feb 15;18(1):82. doi: 10.1186/s12891-
017-1444-1. PMID: 28202071; PMCID: PMC5312264.

2.  Hoogervorst P, van Schie P, van den Bekerom MP. Midshaft clavicle
fractures: Current concepts. EFORT Open Rev. 2018 Jun 20;3(6):374-
380. doi: 10.1302/2058-5241.3.170033. PMID: 30034818; PMCID:
PMC6026885.

3. Robinson CM, Goudie EB, Murray IR, Jenkins PJ, Ahktar MA, Read EO,
Foster CJ, Clark K, Brooksbank AJ, Arthur A, Crowther MA, Packham |,
Chesser TJ. Open reduction and plate fixation versus nonoperative

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

140


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 83(2), November — December 2023; Article No. 21, Pages: 136-141; DOI:10.47583/ijpsrr.2023.v83i02.021

10.

11.

12.

13.

14.

15.

treatment for displaced midshaft clavicular fractures: a multicenter,
randomized, controlled trial. J Bone Joint Surg Am. 2013 Sep
4;95(17):1576-84. doi: 10.2106/JBJS.L.00307. PMID: 24005198.

Paladini P, Pellegrini A, Merolla G, Campi F, Porcellini G. Treatment of
clavicle fractures. Transl Med UniSa. 2012;2:47-58. PMID: 23905044;
PMCID: PMC3728778.

Frima H, van Heijl M, Michelitsch C, van der Meijden O, Beeres FJP,
Houwert RM, Sommer C. Clavicle fractures in adults; current
concepts. Eur J Trauma Emerg Surg. 2020 Jun;46(3):519-529. doi:
10.1007/s00068-019-01122-4. Epub 2019 Apr 3. PMID: 30944950.

Fridberg M, Ban |, Issa Z, Krasheninnikoff M, Troelsen A. Locking plate
osteosynthesis of clavicle fractures: complication and reoperation
rates in one hundred and five consecutive cases. Int Orthop. 2013
Apr;37(4):689-92. doi: 10.1007/s00264-013-1793-9. Epub 2013 Feb
3. PMID: 23377107; PMCID: PMC3609968.

Bajuri MY, Maidin S, Rauf A, Baharuddin M, Harjeet S. Functional
outcomes of conservatively treated clavicle fractures. Clinics (Sao
Paulo). 2011;66(4):635-9. doi: 10.1590/s1807-59322011000400019.
PMID: 21655759; PMCID: PMC3093795.

Canadian Orthopaedic Trauma Society. Nonoperative treatment
compared with plate fixation of displaced midshaft clavicular
fractures. A multicenter, randomized clinical trial. J Bone Joint Surg
Am. 2007 Jan;89(1):1-10. doi: 10.2106/JBJS.F.00020. PMID:
17200303.

Althausen PL, Shannon S, Lu M, et al. Clinical and financial
comparison of operative and nonoperative treatment of displaced
clavicle fractures. J Shoulder Elbow Surg. 2013;22:608-11. doi:
10.1016/j.jse.2012.06.006.

Van Olden GD. VA-LCP anterior clavicle plate: The anatomical
precontoured fixation system with angular stability for clavicle shaft
fracture. Musculoskelet Surg. 2014;98:217-23. doi: 10.1007/s12306-
013-0302-z.

Chu CM, Wang SJ, Lin LC. Fixation of mid-third clavicular fractures
with Knowles pin: 78 patients followed for 2—7 years. Acta Orthop
Scand. 2002;73:134-9. doi: 10.1080/000164702753671696.

Chuang TY, Ho WP, Hsieh PH, Lee PC, Chen CH, Chen YJ. Closed
reduction and internal fixation of acute midshaft clavicular fractures
using cannulated screws. J Trauma. 2006;60:1315-20. doi:
10.1097/01.ta.0000195991.80809.a6.

Lee YS, Lin CC, Huang CR, Chen CN, Liao WY. Operative treatment of
midclavicular fractures in 62 elderly patients: Knowles pin versus
plate. Orthopaedics. 2007;30:959-64. doi: 10.3928/01477447-
20071101-13.

VanBeek C, Boselli KJ, Cadet ER, Ahmad CS, Levine WN. Precountered
plating of clavicle fractures. Decreased hardware related
complications. Clin Orthop Relat Res. 2011;469:3337-43. doi:
10.1007/s11999-011-1868-0.

Thormodsgard TM, Stone K, Ciraulo DL, Camuso MR, Desjardins S. An
assessment of patient satisfaction with nonoperative management of
clavicular fractures using the disabilities of the arm, shoulder and
hand outcome measure. J Trauma. 2011 Nov;71(5):1126-9. doi:
10.1097/TA.0b013e3182396541. PMID: 22071918.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Malavolta EA, Assung¢do JH, Gracitelli MEC, Simdes PAA, Shido DK,
Ferreira Neto AA. Correlation between the UCLA and Constant-
Murley scores in rotator cuff repairs and proximal humeral fractures
osteosynthesis. Rev Bras Ortop. 2018 Feb 24;53(4):441-447. doi:
10.1016/j.rboe.2018.02.003. PMID: 30027076; PMCID:
PMC6052180.

Hill JM, McGuire MH, Crosby LA. Closed treatment of displaced
middle-third fractures of the clavicle gives poor results. J Bone Joint
Surg 1997,794:537-8.

Brin YS, Palmanovich E, Dolev E, Nyska M, Kish BJ. Displaced mid-shaft
clavicular fractures: Is conservative treatment still preferred? Isr Med
Assoc J 2014;16:748-52.

Chaudhuri A, Datta S, Dugar N, Dutta S, Ghosh S, Gupta G, et al.
Fracture clavicle: Operative versus conservative management. Saudi
J Sports Med. 2015;15(1):31. doi: http://dx.doi.org/10.4103/1319-
6308.149531

S Thyagarajan D, Day M, Dent C, Williams R, Evans R. Treatment of
mid-shaft clavicle fractures: A comparative study. Int J Shoulder Surg.
2009 Apr;3(2):23-7. doi: 10.4103/0973-6042.57895. PMID:
20661396; PMCID: PMC2904537.

Wang K, Dowrick A, Choi J, Rahim R, Edwards E. Post-operative
numbness and patient satisfaction following plate fixation of
clavicular  fractures. Injury. 2010 Oct;41(10):1002-5. doi:
10.1016/j.injury.2010.02.028. Epub 2010 Mar 12. PMID: 20219192.

Canadian Orthopaedic Trauma Society. Nonoperative treatment
compared with plate fixation of displaced midshaft clavicular
fractures. A multicenter, randomized clinical trial. J Bone Joint Surg
Am. 2007 Jan;89(1):1-10. doi: 10.2106/JBJS.F.00020. PMID:
17200303.

Wijdicks F-JG, Van der Meijden OAJ, Millett PJ, Verleisdonk EJMM,
Houwert RM. Systematic review of the complications of plate fixation
of clavicle fractures. Arch Orthop Trauma Surg. 2012;132(5):617-25.
doi: http://dx.doi.org/10.1007/s00402-011-1456-5

Ban I, Branner U, Holck K, Krasheninnikoff M, Troelsen A. Clavicle
fractures may be conservatively treated with acceptable results - a
systematic review. Dan Med J. 2012 Jul;59(7):A4457. PMID:
22759840.

Faldini C, Nanni M, Leonetti D, Acri F, Galante C, Luciani D, Giannini S.
Nonoperative treatment of closed displaced midshaft clavicle
fractures. J Orthop Traumatol. 2010 Dec;11(4):229-36. doi:
10.1007/s10195-010-0113-z. Epub 2010 Oct 9. PMID: 20936323;
PMCID: PMC3014468.

Lenza M, Buchbinder R, Johnston RV, Belloti JC, Faloppa F. Surgical
versus conservative interventions for treating fractures of the middle
third of the clavicle. Cochrane Database Syst Rev. 2013 Jun
6;(6):CD009363. doi: 10.1002/14651858.CD009363.pub2. Update in:
Cochrane Database Syst Rev. 2019 Jan 22;1:CD009363. PMID:
23740670.

Axelrod DE, Ekhtiari S, Bozzo A, Bhandari M, Johal H. What Is the Best
Evidence for Management of Displaced Midshaft Clavicle Fractures?
A Systematic Review and Network Meta-analysis of 22 Randomized
Controlled Trials. Clin Orthop Relat Res. 2020 Feb;478(2):392-402.
doi: 10.1097/CORR.0000000000000986. PMID: 31574019; PMCID:
PMC7438117.

Source of Support: The author(s) received no financial support for the research, authorship, and/or publication of this article.

Conflict of Interest: The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or
publication of this article.

For any questions related to this article, please reach us at: globalresearchonline@rediffmail.com

New manuscripts for publication can be submitted at: submit@globalresearchonline.net and submit_ijpsrr@rediffmail.com

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

141


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/
http://dx.doi.org/10.4103/1319-6308.149531
http://dx.doi.org/10.4103/1319-6308.149531
http://dx.doi.org/10.1007/s00402-011-1456-5
mailto:globalresearchonline@rediffmail.com
mailto:submit@globalresearchonline.net
mailto:submit_ijpsrr@rediffmail.com

