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Abstract
Surgical site infections (SSIs) are increasing worldwide. The present study demonstrates the efficacy and
economic outcome of triclosan-coated sutures (TCS) vs conventional non-antimicrobial-coated sutures
(NCS) for SSIs in general surgery in India. A systematic literature search of available evidence for both
SSI incidences and TCS efficacy data in India from 1998-2018 and 2000-2018, respectively, were
gathered. We collected cost data from a private and public hospital, respectively for hernia and
cholecystectomy procedures. The cost-effectiveness of TCS in comparison to the conventional NCS was
calculated using a decision-tree deterministic model. We performed a one-way sensitivity analysis to
compare TCS vs NCS. We found a base cost saving of INR 9621 (private hospital) and INR 1900 (public
hospital). Whereas, for cholecystectomy, it was INR 14450 (private hospital) and INR 2643 (public
hospital). The use of TCS resulted in reduced SSI incidence and cost savings for general surgeries in India.
Keywords: Cost savings, general surgery, non-antimicrobial-coated sutures, general surgery, sensitivity
analysis, surgical site infection, triclosan-coated sutures

1. Introduction
Triclosan is a broad-spectrum antibiotic that inhibits the activity of Gram-positive and Gramnegative bacteria, common pathogens that are responsible for Surgical Site Infection (SSI).
Several experimental invitro and invivo studies [1] have reported the efficacy of triclosan coatedsutures (TCS) when incorporated with polydioxanone, polyglactin 910, and poliglecaprone 25
[2]
. The maximum concentration of triclosan required to produce an antimicrobial effect in
impregnated absorbable sutures polydioxanone and poliglecaprone 25 is 2360 mcg/m and 472
mcg/m for polyglactin 910 [3].
Ford et al. and Storch et al. suggested that TCS cannot be differentiated from conventional
sutures thus making it feasible to conduct randomized clinical trials (RCTs) [2, 4]. Several recent,
systematic reviews and meta-analysis that included several thousand patients have demonstrated
the efficacy of TCS in ameliorating the incidence of SSI in comparison to non-antimicrobial
sutures [5]. Similarly, several retrospective analysis has also corroborated the efficacy of TCS [6].
The burden of SSI after general surgery in India is increasing, this may be due to poor adaption
of guidelines or therapeutic interventions [7]. A prospective study conducted in India reported an
overall incidence of 12% of SSI, the significant average length of hospital stay 17.2 days
(P<0.001), the significant average ICU stay 8.6 days (P<0.001), significant excess total
expenses of Rs. 29,000 (P<0.001), and mortality rate of 12.8% [8]. Another retrospective casecontrol study reported significant hospital stay (mean: 22.9 days; P<0.0001), significantly
prolonged ICU stay (mean: 11.3 days; P<0.0001), significantly higher mortality (mean: 54%;
P<0.0001) and cost significantly more (mean: US $14,818; P<0.0001) as compared to controls.
It is not feasible to calculate the direct SSI-attributable cost from systematic reviews and metaanalysis. Smith and colleagues conducted an economic study using a decision analytical model
suggesting that using TCS significantly reduced hospital stay, conditional when SSI rate was
reduced to 10% [9]. In this study, we accessed the incidences of SSI and the efficacy and costeffectiveness of TCS based on a decision-tree analytical model in two surgical procedures,
hernia and cholecystectomy, in India.
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2. Methods
2.1 Literature Search and Data Extraction
For both, economic burden analysis of SSI in India and the
efficacy of TCS vs NCS, we conducted a systematic literature
review (SLR) of available evidence to gather epidemiologic and
economic data pertaining to the occurrence of SSI from 19982018 (Fig. 1) and the efficacy of TCS vs NCS from 2000-2018
(Fig. 2). The evidence was gathered from prospective
Randomized Controlled Trials (RCT) and comparative cohort
studies and high-quality systemic reviews where available.
PubMed Medline and EMBASE indexed articles were searched
using Mesh terms or Emtree, respectively, and free test terms
such as SSIs, the incidence of SSI, and efficacy of TCS. Search
criteria were defined by the total number of patients undergoing
surgery (N), the number of patients developing SSI (n), and type
of health care institute (private and public hospital). In this
study, data extracted was from Indian studies for general surgery

that included two surgical procedures hernia and
cholecystectomy. For the majority of the publications, the SSI or
surgery wounds were recorded as defined by the Centers for
Disease Control and Prevention (CDC) as clean, cleancontaminated, contaminated, and dirty. In other studies, either
the CDC criteria were not specified or were clinical
observations.
Full papers were retrieved from accepted articles. Manual
checking of references for relevant articles was performed. Data
extraction was conducted by one reviewer and re-examined by
others. The inclusion criteria for the literature search were
confirmed cases of SSI after abdominal surgery irrespective of
age. The exclusion criteria included preclinical studies, infection
occurring within 30 days from surgery, skin infection at the
surgical site, prior abdominal surgery, stitch abscess cases, and
infection of episiotomy.

Fig 1: PRISMA Flow chart for the review

Fig 2: PRISMA Flow chart for the review

2.2 Cost Study
The cost study is conducted to assess the costs associated with
SSI. We determined the package cost of 1 hernia and 1
cholecystectomy procedure from 2 tertiary care hospitals
(private and public hospital) in India. We also determined the
cost associated with treating patients with SSI and without SSI
by obtaining and calculating cost information (refer section: cost
analysis model for SSI). Further, we also calculated the
difference in the cost of TCS vs NCS using a decision-tree
model for the efficacy of TCS in SSI (refer section: cost analysis
model for TCS vs NCS).
3. Statistical analysis
3.1 Cost Analysis Model
3.1.1 SSI
In the economic burden study, the SSI incidence (number of
patients with SSI/total number of patients undergoing surgery

expressed as the median and range were calculated to determine
incidence (expressed as a %) of SSI. This was supported by a
cost study to obtain costs associated with SSI. The cost
associated with treating patients with and without SSI was
obtained from 2 tertiary care hospitals (one private and one
public hospital) in India. The current management for SSI is the
collective process evolved/developed during the practices called
the surgical care bundle (SCB). The aim of SCB is to reduce the
risk of SSI.
The standard SSI treatment protocol for that hospital was
obtained for analysis. To analyze, the costs of treatment of
patients developing SSI with those without SSI following
parameters were considered such as total cost of hospital stay for
patients, the total cost of the surgical bundle (including
surgeons, operation theater (OT), anesthetists, and bed charges),
the average total cost of antibiotic treatment, cost of procedures
for management, pathology service costs, medical staff costs,
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and cost of the intervention.
The SSI incidence data was combined with cost data to calculate
the extra cost due to SSI. The cost difference in public and
private hospital settings was calculated by combining the SSI
incidence (%) with total costs incurred in patients with and
without SSI. This helped us with the calculation of extra cost
due to SSI per 100 surgeries performed that were specific to
private and public hospital settings in India.
3.1.2 TCS vs NCS
In the TCS/NCS efficacy study, the decision tree analysis model
(Fig. 3) was designed to compare the costs associated with the
use of TCS and NCS in surgical procedures. The decision tree
analysis is the most widely used model which provides a
framework for the calculation of the expected value of each
available alternative. In the current study SSI incidence
expressed as the proportion of patients developing SSI by the
total number of patients was determined from SLR for the TCS
and NCS group for general surgeries; hernia and
cholecystectomy. Cost data for treating patients with and
without SSI obtained from the cost study. These costs were
assigned as the payoff to different branches of the decision tree
that enabled calculation of total costs associated with the use of
TCS and NCS. Sensitivity analysis was performed to check the
quality and reliability of the given model and its prediction
provides an understanding of how model variables react to input
changes. In this study the key inputs considered are the
probability for developing SSI (or SSI risk), the efficacy of TCS,
and the cost of sutures. The calculation of cost savings using the
decision tree model was based on the following assumptions:
 The cost of TCS and NCS was the same in private and
public hospitals and the maximum retail price (MRP) was
used for each suture;
 SSI incidences were assumed the same for private and
public hospitals;
 Efficacy of TCS was obtained from a literature study of
general surgery;
 SSI incidences from literature sources for each surgical
procedure (hernia and cholecystectomy) represented the SSI
incidences for the NCS arm of the decision tree model.

*SSI-surgical site infection
Fig 3: Basic structure of decision tree cost model.

4. Results
4.1 Study identification
A total of 121 citations was screened manually for SSI. Those

studies that did not include rates of SSI were excluded. After the
final review, 10 studies were included for analysis of SSI. For
TCS vs NCS efficacy study, 59 articles were screened and 13
studies were included.
Included studies
Out of 10 studies, 9 were prospective [7, 8, 10–16] and 1 study was
retrospective [17]. The total number of patients included in the
SSI analysis was 8,488. For TCS vs NCS efficacy study, out of
13 studies, 7 were randomized clinical trials [18–24], 4 were
prospective studies [25–28], 1 was controlled [29], and 1 was
contrast observation [30] study. The total number of patients
included in the TCS vs NCS efficacy study was 9,556. All
studies included compared triclosan-coated polyglactin 910
suture (VICRYL Plus, Ethicon, Deutschland, Norderstedt,
Germany) or triclosan impregnated 2-0 polydioxanone loop
(PDS II, Ethicon GmbH) with either polyglactin 910 suture or
polydioxanone (PDS II, Ethicon, Deutschland, Norderstedt,
Germany) or 2-0 polydioxanone loop (PDS Plus, Ethicon
GmbH) or reabsorbable standard sutures. Out of 10 studies, 7
studies followed CDC guidelines of wound infection and within
a 30-day time frame following surgery, 1 study followed the
Southampton wound scoring system, and data was not available
for 2 studies.
4.2 SSI rate analysis
We calculated the SSI incidence rate from Indian studies for 2
general surgical procedures (hernia and cholecystectomy). The
results state that the median SSI incidence rates were 13.17%
(1.75% - 60%) and 13.41% (1.71% - 25.58%) for hernia and
cholecystectomy surgery respectively.
4.3 Efficacy Rate Analysis
Efficacy rates of TCS were calculated for two surgical
procedures (hernia and cholecystectomy). The median for the
efficacy of TCS vs NCS for general surgery was found to be
53% (8% - 100%).
4.4 Cost Analysis
Cost data were obtained for 2 general surgical procedures;
hernia and cholecystectomy, from both private and public
hospitals. We have considered opportunity cost as loss of
surgical package based on bed occupancy.
The decision tree analysis model was used to calculate the costs
associated with the use of TCS and NCS. The difference in total
costs for each suture type was represented as the model output.
SSI incidences obtained from SLR were assigned as
probabilities for developing SSI in the non-antimicrobial suture
arm of the decision tree. The efficacy of TCS obtained from
literature data was applied and used to calculate the probability
of developing SSI in the antimicrobial suture arm of the decision
tree. Cost data were obtained from the treatment with or without
SSI development assigned as a payoff to the branches of the
decision tree. SSI incidence (high, median, and low end) and
efficacy of TCS were varied and the cost savings per 100
surgeries were calculated. Cost savings represented by negative
values were observed across all SSI incidence and efficacy
values in both private and public hospital settings (Table 1).
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Table 1: Costs savings (in INR) per SSI for varied efficacies of TCS to prevent SSI and risk of developing SSI among hernia and cholecystectomy
surgeries in a private and public hospital
SSI incidences (%)
Hernia
Efficacy of TCS (%)
Private Hospital

Public Hospital

8
53
100
8
53
100

1.75
-173.38
-1261.16
-2397.27
-18.51
-235.16
-461.43

13.17
-1435.34
-9621.61
-18171.7
-269.85
-1900.23
-3603.07

60
-6610.24
-43905.3
-82858
-1300.48
-8728.18
-16486

Cholecystectomy
1.71
13.41
-256.57
-2162.54
-1823.5
-14450.6
-3460.07
-27284.8
-29.31
-380.41
-317.95
-2643.95
-619.42
-5008.09

25.58
-4145.08
-27584.9
-52066.6
-745.61
-5063.38
-9573.06

*Negative values represent cost saving

The incremental cost increased on the use of TCS vs NCS as
compared to cost savings. The incremental cost for hernia was
0.1% and 0.89% for a private and public hospital, respectively
whereas for cholecystectomy surgery the incremental cost was
0.01% for both private and public hospitals. These results
showed that the cost savings generated using TCS was greater
than the cost increase in using TCS across all SSI incidences and
efficacy values.

(Fig. 6 and 7) showing sensitivity analysis of four variables,
efficacy%, SSI incidences%, Cost of NCS (±20%), and cost of
TCS (±20%) for a private and public hospital. On comparison of
TCS with NCS, a base value cost savings for hernia surgery for
the private hospital is INR -9621 (Fig. 4) and the public hospital
is INR -1900 (Fig. 5). Whereas, for cholecystectomy, a base
value cost savings for the private hospital is INR -14450 (Fig. 6)
and the public hospital is INR -2643 (Fig. 7). SSI incidence had
the greatest impact on total cost saving.

4.5 Sensitivity Analysis
Tornado plots for hernia (Fig. 4 and 5) and cholecystectomy

Fig 4: One-way sensitivity analysis. Tornado graph showing cost saving per surgical procedure of hernia for private hospital

Fig 5: One-way sensitivity analysis. Tornado graph showing cost saving per surgical procedure of hernia for public hospital
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Fig 6: One-way sensitivity analysis. Tornado graph showing cost saving per surgical procedure of cholecystectomy for private hospital

Fig 7: One-way sensitivity analysis. Tornado graph showing cost saving per surgical procedure of cholecystectomy for public hospital

5.0 Discussion
This retrospective study included RCTs and prospective studies
from private and public hospitals that provided a comprehensive
overview of the SSI incidence in India and efficacy of TCS for
the prevention of SSI. In addition, the finding also concentrated
on recent cost data to evaluate the efficacy of TCS on the total
cost of care in private and public hospitals. The evidence of
efficacy for general surgery for two surgical procedures (hernia
and cholecystectomy) from prospective, RCTs, and another
study design [18–26, 29, 30], and the healthcare resources were
included in this study which was based on decision tree cost
model. Thus, suggesting that TCS should be used for surgeries
since it not only reduces the risk of SSI but also the economic
burden.
Even though TCS sutures are minimally expensive than NCS,
the cost-saving for general surgery for two surgical procedures
by the use of TCS in preventing SSI in private and public
hospitals outweighs the additional cost of hospital stay,
antibiotic treatment, surgical procedures for SSI management,
pathology services, and medical staff.
Our analyses showed consistent findings for hernia and
cholecystectomy surgical procedures, wherein cost-savings were
obtained using TCS. The cost savings obtained using TCS
varied primarily with the SSI incidence (%) and TCS efficacy
rate where low savings were obtained at lower ends of these two
parameters. The cost of either suture, TCS, or NCS (±20% of the
base cost) did not have a major impact on cost savings based on
sensitivity analysis. In addition to cost savings, reduction in SSI
would lead to better patient outcomes and also make beds
available for the treatment of newer patients especially in public

settings in India. It is also necessary to consider the indirect
costs such as productivity loss associated with SSI that we have
not calculated in this model which is an important consideration
for policymakers in making informed and well-rounded
decisions.
6. Conclusion
The study concluded that the use of TCS offers efficacy and
total cost savings in both private and public hospitals in India.
The findings of analysis showed the risk of SSI reduced due to
the use of TCS and also it outweighs the additional cost of
lengthy hospital stay, antibiotic treatment, surgical procedure for
the management of SSI, and pathological services. In addition to
cost-saving, the use of TCS leads to better patient outcomes with
minimal or no SSI.
7. Limitations of the study
This analyses was sensitive to the efficacy of TCS and did not
differentiate superficial from deep incisional SSI, or wound
classification but from a societal perspective, it was costeffective as it improved patient outcomes included both direct
cost (hospital stay, treatment) and cost savings were greater at
greater risk of SSI. Also, another limitation of our study was that
we used SSI risk from literature studies across both private and
public hospitals that may actually vary in reality.
8. Scope for further research: Future prospective studies are
required to be conducted to calculate actual SSI risk in both
private and public settings in India and also consider SSI
classification when evaluating the sutures, to allow comparisons

~ 146 ~

International Journal of Surgery Science

http://www.surgeryscience.com

across studies and across SSI types and gain more insight in the
efficacy of sutures.
13.
9. Acknowledgements: NIL
10. References
1. Sewlikar S, Pillai R, Mahajan N, Desai A. Triclosan coated
sutures: an overview of safety and efficacy in reducing risk
of surgical site infection. Int Surg J 2015;2:1.
https://www.ijsurgery.com/index.php/isj/article/view/473
2. Storch ML, Rothenburger SJ, Jacinto G. Experimental
efficacy study of coated VICRYL plus antibacterial suture
in guinea pigs challenged with Staphylococcus aureus.
Surgical infections 2015;5:281-288.
doi: 10.1089/sur.2004.5.281
3. Daoud FC, Edmiston CE Jr, Leaper D. Meta-analysis of
prevention of surgical site infections following incision
closure with triclosan-coated sutures: robustness to new
evidence. Surg Infect (Larchmt) 2014;15:165-181.
doi: 10.1089/sur.2013.177
4. Ford HR, Jones P, Gaines B, Reblock K, Simpkins DL.
Intraoperative handling and wound healing: controlled
clinical trial comparing coated VICRYL® Plus antibacterial
suture (coated polyglactin 910 suture with triclosan) with
Coated VICRYL® suture (coated polyglactin 910 suture).
Surgical infections 2005;6:313-321.
doi: 10.1089/sur.2005.6.313
5. Onesti M, Carella S, Scuderi N. Effectiveness of
antimicrobial-coated sutures for the prevention of surgical
site infection: A review of the literature. Eur Rev Med
Pharmacol Sci 2018;22:5729-5739.
doi: 10.26355/eurrev_201809_15841.
6. Ruiz-Tovar J, Alonso N, Ochagavía A, Arroyo A, Llavero
C. Effect of the abdominal fascial closure with triclosancoated sutures in fecal peritonitis, on surgical site infection,
and evisceration: a retrospective multi-center study.
Surgical infections 2018;19:61-64.
doi: 10.1089/sur.2017.171
7. Akhter MSJ, Verma R, Madhukar KP, Vaishampayan AR,
Unadkat PC. Incidence of surgical site infection in
postoperative patients at a tertiary care centre in India.
Journal of wound care 2016;25:210-217.
doi: 10.12968/jowc.2016.25.4.210
8. Lakshmidevi N. Surgical site infections: Assessing risk
factors, outcomes and antimicrobial sensitivity patterns.
African Journal of Microbiology Research 2009;3:175-179.
https://www.researchgate.net/publication/235944530_Surgi
cal_Site_Infections_Assessing_risk_factors_outcomes_and_
antimicrobial_sensitivity_patterns
9. Smith K, Robertson DP, Lappin DF, Ramage G.
Commercial mouthwashes are ineffective against oral
MRSA biofilms. Oral surgery, oral medicine, oral pathology
and oral radiology 2013;115:624-629.
doi: 10.1016/j.oooo.2012.12.014
10. Chada CKR, Kandati J, Ponugoti M. A prospective study of
surgical site infections in a tertiary care hospital.
International Surgery Journal 2014;4;1945-1952.
doi: p://dx.doi.org/10.18203/2349-2902.isj20172109
11. Fadnis M, Desai S, Kagal A, Bharadwaj R. Surgical site
infections in tertiary care hospital. Int J Healthcare Biomed
Res 2014;2:152-61.
http://ijhbr.com/pdf/4%202014%20152-161.pdf
12. Giridhar T, Priya PP, Gowtham P. Surgical site infections: a
study of incidence, risk factors & antimicrobial sensitivity

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

~ 147 ~

at RIMS, Kadapa. AP. JEMDS 2015;4:11187-11192.
doi: 10.14260/jemds/2015/1611.
Jain P, Gill HS, Abbey R, Lubana AS. Study of surgical site
infections in a Tertiary Care Hospital in a rural area of
North India. Annals of Applied Bio-Sciences 2015;2:A127132.
https://www.pacificejournals.com/journal/index.php/aabs/ar
ticle/view/aabs554
Lilani S, Jangale N, Chowdhary A, Daver G. Surgical site
infection in clean and clean-contaminated cases. Indian
journal of medical microbiology 2005;23:249.
http://www.ijmm.org/article.asp?issn=02550857;year=2005;volume=23;issue=4;spage=249;epage=252
;aulast=Lilani
Patel D, Patel K, Bhatt S, Shah H. Surveillance of hospital
acquired infection in surgical wards in tertiary care centre
Ahmedabad, Gujarat. Natl J Commun Med 2011;2:340-5.
Patel S, Patel M, Patel S, Soni S, Kinariwala D, Vegad M.
Surgical Site Infections: Incidence and Risk Factors in a
Tertiary Care Hospital, Western India. National Journal of
Community Medicine 2012;3:193-196.
https://www.researchgate.net/publication/285367806_Surgi
cal_Site_Infections_Incidence_and_Risk_Factors_in_a_Tert
iary_Care_Hospital_Western_India
Kumar A, Rai A. Prevalence of surgical site infection in
general surgery in a tertiary care centre in India.
International Surgery Journal 2017;4:3101-3106.
DOI: http://dx.doi.org/10.18203/2349-2902.isj20173896
Hoshino S, Yoshida Y, Tanimura S, Yamauchi Y, Noritomi
T, Yamashita Y. A study of the efficacy of antibacterial
sutures for surgical site infection: a retrospective controlled
trial. International surgery 2013;9:129-132.
doi: 10.9738/CC179
Diener MK, Knebel P, Kieser M, Schüler P, Schiergens TS,
Atanassov V et al. Effectiveness of triclosan-coated PDS
Plus versus uncoated PDS II sutures for prevention of
surgical site infection after abdominal wall closure: the
randomised controlled PROUD trial. The Lancet
2014;384:142-152.
doi: 10.1016/S0140-6736(14)60238-5
Justinger C, Slotta JE, Ningel S, Gräber S, Kollmar O,
Schilling MK. Surgical-site infection after abdominal wall
closure with triclosan-impregnated polydioxanone sutures:
results of a randomized clinical pathway facilitated trial
(NCT00998907). Surgery 2013;154:589-595.
doi: 10.1016/j.surg.2013.04.011
Khachatryan N, Dibirov M, Omelyanovsky V, Chupalov M,
Gasanova G. Prevention of postoperative infections in
abdominal surgery using reabsorbable suture with
antibacterial activity (vicryl plus) versus reabsorbable
standard sutures. Surg Infect (Larchmt) 2011;12:A13-4.
Nakamura T, Kashimura N, Noji T, Suzuki O, Ambo Y,
Nakamura F. Triclosan-coated sutures reduce the incidence
of wound infections and the costs after colorectal surgery: a
randomized controlled trial. Surgery 2013;153:576-583.
doi: 10.1016/j.surg.2012.11.018
Rašić Ž, Schwarz D, Nesek Adam V, Sever M, Lojo N,
Rašić D. Efficacy of antimicrobial triclosan-coated
polyglactin 910 (Vicryl* Plus) suture for closure of the
abdominal wall after colorectal surgery. Collegium
antropologicum 2011;35:439-443.
Renko M, Paalanne N, Tapiainen T, Hinkkainen M, Pokka
T, Kinnula S et al. Triclosan-containing sutures versus
ordinary sutures for reducing surgical site infections in

International Journal of Surgery Science

25.

26.

27.

28.

29.

30.

http://www.surgeryscience.com

children: a double-blind, randomised controlled trial. The
Lancet Infectious Diseases 2014;17:50-57.
doi: 10.1016/S1473-3099(16)30373-5
Fraccalvieri D, Moreno EK, Lorente BF, García AT, Calero
AM, Vallejo FM. Predictors of wound infection in elective
colorectal surgery. Multicenter observational case–control
study. Cirugía Española (English Edition) 2014;92:478-484.
Galal I, El-Hindawy K. Impact of using triclosanantibacterial sutures on incidence of surgical site infection.
The American Journal of Surgery 2011;202:133-138.
doi: 10.1016/j.amjsurg.2010.06.011
Justinger C, Moussavian MR, Schlueter C, Kopp B,
Kollmar O, Schilling MK. Antibiotic coating of abdominal
closure sutures and wound infection. Surgery
2011;145:330-334. doi: 10.1016/j.surg.2008.11.007
Justinger C, Schuld J, Sperling J, Kollmar O, Richter S,
Schilling MK. Triclosan-coated sutures reduce wound
infections after hepatobiliary surgery-A prospective nonrandomized clinical pathway driven study. Langenbeck’s
archives of surgery 2011;396:845.
doi: 10.1007/s00423-011-0786-7
Okada N, Nakamura T, Ambo Y, Takada M, Nakamura F,
Kishida A. Triclosan-coated abdominal closure sutures
reduce the incidence of surgical site infections after
Pancreatico
duodenectomy.
Surgical
infections
2014;15:305-309. doi: 10.1089/sur.2012.170
Zhuang C, Cai G, Wang Y. Symbol Comparison of two
absorbable sutures in abdominal wall incision. Journal of
Clinical Rehabilitative Tissue Engineering Research
2009;13:4045-4048.
doi: 10.3969/j.issn.1673-8225.2009.21.010

~ 148 ~

