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Bacterial adherence to cotton and
silk sutures
N. ANANTHAKRISHNAN, R. SAMBAS IVA RAO,
S. SHIVAM

ABSTRACf
Background. Silk and cotton sutures are the most commonly

used materials for skin closure, the choice being largely
based on tradition. We undertook this study to compare the
bacterial adherence in vitro to these two materials because it
is well known that the physicochemical characteristics of a
suture material influence its ability to attract bacteria and
consequently promote wound infection.
Methods. We determined the bacterial adherence in vitro

to cotton and silk for Staphylococcus aureus and Escherichia
coli, common organisms found in postoperative infection at
our institute, using three inoculum strengths. The sutures
were incubated with the organisms and bacterial counts per
suture material calculated after 20,60, 120 and 180 hours of

. incubation. The bacterial counts for the sutures were then
compared at these intervals.
Results. The bacterial adherence for both organisms at all

time intervals was significantly greater to silk than to cotton,
except at 60 hours for Staphylococcus aureus. The bacterial
count for each suture material appeared to be an intrinsic
property of the suture and did not vary with the concentra-
tion of the bacteria in the initial inoculum. The cost of an
equivalent thickness of silk is 50 times that of cotton.
Conclusion. We suggest that cotton should be the preferred
.~(e for skin closure because bacterial adherence to it is

lower and it is much cheaper than silk.

INTRODUCTION
The physicochemical characteristics of suture materials
determine their ability to become infected and serve as a
nidus for bacterial growth.' Studies in experimental animals
have shown that the incidence of infection with various

. types of sutures correlates well with. the degree of bacterial
adherence. 2

Silk and cotton are the most frequently used sutures for
skin closure with silk being used more commonly. However,
the preference for silk is based more on tradition than on
scientific evidence.

We therefore studied bacterial adherence in vitro to these
two suture materials and examined their relative cost.
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METHODS
Staphylococcus aureus and Escherichia coli were chosen for
the experiment as they are the most common organisms
responsible for postoperative infection in our hospital.

The bacteria were grown overnight in nutrient agar plates
at 37°C to obtain isolated colonies. A single colony of the
organism was inoculated into 5 ml of Trypticase Soy broth
(TSB) and incubated at 37°C for four hours. 0.1 ml of the
broth culture was diluted in 9.9 ml of normal saline and a
series of decimal dilutions was made. 0.1 ml of each dilution
was plated on nutrient agar and spread with a glass rod. The
plates were incubated at 37°C overnight and the number of
colonies were counted. The initial inoculum was thus deter-
mined. The three bacterial strengths of S. aureus used were
6x1()8 cfufml, 3.2x1()8 cfufml and 4x1()8 cfufml and for
E. coli these were 1.6x1()8 bacteria/mI, 2x1()8 bacteria/ml
and 2x 1()8bacteria/ml.

Four test tubes containing 4-hour broth cultures of S.
aureus and E. coli in TSB were inoculated with one 3 em
piece of 2-0 silk or No. 20 cotton previously autoclaved at
15 Ib for 15 minutes. Thus in each experiment, 16 tubes were
used (4 tubes for each bacterium and two types of sutures).
The tubes were incubated at 37°C. At the end of 20, 60, 120
and 180 hours, one tube per suture material per organism was
removed and washed five times with sterile distilled water.
At the end of the washing, the suture material was lifted with
a fine forceps and transferred onto nutrient agar making sure
that the entire length of the suture was in contact with the
medium. The plate was incubated for 4 hours at 37°C. The
suture was then lifted from its original site and placed on a
second site. The original area was brushed with a sterile
bacteriological loop to obtain isolated colonies. The plates
were then reincubated overnight and the number of colonies
counted the next day. Each experiment was repeated three
times in the same fashion with three different pieces of
suture. The mean bacterial count and the standard error of
the mean (SEM) was calculated for each suture material for
each time interval. Statistical comparison was made between
the bacterial counts for silk and cotton at the same time
interval using Student's 't' test. Results were considered
significant at a probability value of 5% or less (p<0.05).

The information on the cost of cotton and silk sutures was
provided by the hospital stores.

RESULTS
The mean bacterial counts are shown in Table I. For both silk
and cotton, the counts did not vary with the concentration
of the initial inoculum suggesting that the ability to attract
bacteria was not dependent on the inoculum concentration
but was an inherent property of the suture. The mean
(±SEM) values were therefore calculated for each time
interval without reference to the inoculum concentration.
The bacterial adherence of both the bacteria at all the time
intervals (except at 60 hours with S. aureus) was significantly
greater to silk than to cotton.

The price of a 25-metre reel of 2-0 silk was approximately
Rs 43 whereas a 250-metre spool of No. 20 cotton cost Rs 8.
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TABLEI. Bacterial counts (X 1(2) for cotton and silk (mean ±SEM)
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Duration of culture
(hours)

Staphylococcus aureus pvalue Escherichia coli pvalue

Cotton. Silk Cotton Silk

3.2±0.3 4.0±0.3 <0.05 1.1±0.1 3.0±0.4 <0.01
3.6±0.2 3.8±0.2 >0.05 2.0±0.1 4.7±0.1 <0.001
3.4±0.1 4.7±0.2 <0.01 2.1±0.1 4.0±0.1 <0.0001
2.2±0.1 3.8±0.7 <0.05 3.0±0.4 . 4.0±0.3 <0.05

20
60
120
180

The ratio of the prices for equal lengths therefore works out
to approximately 50: 1 and 'is more or less constant for all silk
and cotton sutures of corresponding thickness.

DISCUSSION
Surgical sutures potentiate infection in the presence of necrotic
or devascularized tissue, haematomata or dead space caused
by tissue damage.! Moreover, the presence of suture material
in the surgical wound is known to cause an adverse effect on
the local tissue condition which increases the susceptibility to
infection.v"

The degree of infection elicited by different sutures
depends on their physical and chemical configuration.l-P
Bacterial adherence to sutures is an important factor which
determines the ability of the suture material to initiate
or provoke postoperative infection.e? Of the various physical
characteristics which are important in this respect, an impor-
tant factor is the variation in the suture's capillarity and fluid
absorption properties which determine bacterial transport
along the suture filaments. The chemical structure of the
suture is also important in the development of surgical
infection.' Earlier studies have shown that the incidence of
infection in contaminated tissues containing either polypro-
pylene or nylon sutures was lower than the infection rate in
tissues containing any other non-absorbable suture. 1 Similarly,
Katz et al. found that bacterial adherence was the lowest with
monofilament nylon, whereas braided polyglycolic acid
(Dexon) attracted the largest number of bacteria?
In vitro bacterial adherence is an important technique for

demonstrating the ability of sutures to initiate and promote
infection.v? The extent of bacterial adherence also depends
on the nature of the bacterium. 10 We chose to study S. aureus
and E. coli as they frequently cause postoperative infection.

The method of determining bacterial adherence was based
on viable counts and is an alternative to the use of radiolabelled
bacteria.s" It was seen that both for S. aureus and E. coli the
adherence to silk at all time intervals was higher than that to
cotton. The difference in the mean bacterial counts between
the two sutures for both the bacteria were statistically
significant at all intervals (except at 60 hours with S. aureus).

The critical period for development of postoperative infec-
tion is within the first 6 to 8 hours after surgery. 11Adherence
of bacteria to the suture from the patient himself or the
environment during this period is likely to prove decisive in
the initiation of infection. Elek and Conerr' injected human
volunteers with Staphylococcus pyogenes and showed that a
dose of 1()6 bacteria was required to elicit a pus forming clinical
infection. However, in the presence of a braided silk suture,
this dose was reduced to only 100 bacteria. Therefore, the
presence of a susceptible suture can enhance the risk of
infection 10000 times.

The critical factors which dictate the choice of a suture
material are wound infection and healing rate.P the tensile
strength, the handling characteristics, knot holding properties
and its cost. Cotton has been used almost exclusively for skin
closure in our department for the last two decades. The
wound infection rate in clean wounds in 1990 was less than
1% while in clean-contaminated wounds it was less than
2.5% which is lower than in most other reports. Earlier studies
from our department have shown that the tensile strength of
equal thicknesses of cotton and silk are not significantly
different by the stretch and the snap tests.'? Cotton is also
easier to handle than silk and more than two throws to a knot
are usually not required; and is 50 times cheaper than silk.
We suggest therefore that cotton thread should replace silk
for skin closure.
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