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Introduction: Surgical site infections (SSI) are situations with difficult 
treatment processes for patients and clinicians. Though the precautions 
are taken to reduce this risk, they continue to occur. One of the most im-
portant sources of SSI is known to be the individual’s own flora. The tables 
that contaminated with the patient’s own flora lies under the sterile cov-
ers. This study simulated surgical conditions to research the efficacy of 
the use of sterile plastic against the incidence of surgical site infections.
Methods: Total of 18 surgical areas were imitated in 3 different groups by 
using full blood in the tables covered in real operating theater conditions. 
Each table was contaminated with a healthy individual’s forearm flora. All 
tables used 3 sterile re-usable surgical drapes spread one on top of the 
other. The difference between the groups was using a sterile plastic or 
non-sterile plastic below sterile re-usable surgical drapes and no using 
of plastic. So groups were defined as no sterile plastic group, non-sterile 
plastic group and sterile plastic group. Additionally the cost of using a 
sterile plastic was calculated. The Fisher exact test used to calculate the 
propability of infection development.
Results: The use of sterile plastic was found to statistically reduce the pos-
sibility of infection development. The cost of using sterile plastic was was 
about 2,5 tl (0,8 $) when the study performed. The probability of infec-
tion development was statistically significantly lower in the sterile-plastic 
group.
Discussion and Conclusion: After skin preparation with an appropriate 
antiseptic agent, we recommend covering the table with sterile nylon 
plastic and then re-usable surgical drapes to reduce the possibility of SSI 
development.
Keywords: Bacterial penetration; re-usable surgical drape; skin flora; ster-
ile plastic; surgical site infection.

Amaç: Cerrahi alan enfeksiyonları (CAE) hastalar ve hekimler için tedavi sü-
reci zorlu durumlardır. Bu riski azaltmak için birçok tedbir alınmasına rağmen 
maalesef CAE görülmeye devam etmektedir. CAE’larının en önemli kaynak-
larından birinin hastanın kendi florası olduğu bilinmektedir. Ameliyatlarda 
steril örtülerin hemen altında hastanın kendi florası ile kontamine olan masa 
bulunmaktadır. Bu çalışmada ameliyat şartlarına benzer şartlar oluşturularak 
steril yeşil örtülerin altında steril poşet kullanımının cerrahi alanda enfeksiyon 
görülmesi üzerine etkinliğinin olup olmadığı araştırıldı.

Gereç ve Yöntem: Bunun için ameliyathane şartlarında, tam kan kullanılarak 
3 ayrı grupta toplam 18 adet cerrahi alana benzer ortam oluşturuldu. Her 
ameliyathane masası sağlıklı bir bireyin önkol florası ile kontamine edildi. Tüm 
masalarda üstüste 3 adet tekrar kullanılabilen steril yeşil örtü serildi. Gruplar 
arasındaki tek fark, tekrar kullanılabilen steril yeşil örtülerin altına bir grupta 
hiç poşet serilmemesi, bir grupta nonsteril poşet serilmesi ve bir grupta da 
steril poşet serilmesi idi. Bu nedenle gruplar poşet serilmeyen grup, steril ol-
mayan poşet serilen grup ve steril poşet serilen grup olarak isimlendirildi. Ay-
rıca steril yeşil poşet kullanımının maliyeti de hesaplandı. Enfeksiyon gelişme 
ihtimali The Fischer Exact propability test ile değerlendirildi.

Bulgular: Steril poşet kullanımının istatistiki olarak enfeksiyon gelişme ihtima-
lini azalttığı tespit edildi. Steril poşet kullanım maliyeti çalışma yapıldığında 
yaklaşık olarak 2.5 tl (0.8 $) idi. Enfeksiyon gelişme olasılığı steril poşet grubun-
da istatistiksel olarak anlamlı derecede düşüktü.

Sonuç: Sonuç olarak ekstremite antisepsisini takiben steril yeşil örtülerin se-
rilmesi öncesinde steril poşet serilmesinin enfeksiyon gelişme ihtimalini azal-
tacağını düşünmekteyiz.

Anahtar Sözcükler: Bakteriyel göç; tekrar kullanılabilen cerrahi örtüler; cilt 
florası; steril poşet; cerrahi saha enfeksiyonu.
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Surgical site infections (SSI) are a very significant and severe 
problem due to increasing mortality, morbidity, hospital 

stay and hospital costs.[1] Infections observed within one year 
of the operation in cases with implants and infections ob-
served within the first month for cases without implants are 
defined as SSIs.[2,3]

Until the middle of the nineteenth century, the incidence of 
SSI was above 90%. In 1867 with the definition of antiseptic 
principles by Joseph Lister and later development of aseptic-
antiseptic methods and discovery of antibiotics, the incidence 
of SSI began to reduce.[4,5]

Many methods are applied to the surgical team and patient to 
reduce the risk of SSI. Hand-washing by the surgical team, pro-
phylactic antibiotherapy, patient skin cleaning before surgery, 
use of surgical masks and caps, covering the surgical field with 
aniodophore impregnated plastic adesive drape and laminar 
flow ventilation of the operating room may be includefhüsed 
among these methods.[2,6–11]

In spite of all these precautions, full sterilization of the skin is 
not possible in terms of SSI.[12–14] Despite these precautions in-
fections are observed.[15,16]

In clinical practice after skin preparation with an appropri-
ate antiseptic agent during the sterilization process before 
surgery, many orthopedic surgeries used prepared cover sets 
if they are in the hospital inventory, or if not manufactured 
nylon plastic bags, and spread the sterile re-usable surgical 
drapes above the plastic (Fig. 1). 

Thus the aim is to prevent both potential bacterial migration 
from other extremities, and potential bacterial migration 
from the table. However, in our literature search we could not 
access any data on the use of sterile plastic before covering 

with sterile re-usable surgical drapes and so this study was 
planned. This study planned to assess the correlation of sterile 
plastic use during surgical draping with bacteria in the surgi-
cal field and the duration to proliferation in culture.

Materials and Method
This study obtained permission from the clinical ethics com-
mittee (15-KAEK-198). The surgeries where the study was com-
pleted had laminar flow ventilation systems. During the study, 
operating room temperature was 16-18 ºC and humidity was 
between 30-60%. Full blood was used to simulate the surgical 
field in the study. All surgical tables used in the study had rou-
tine cleaning performed a half hour before the study began. 
After routine cleaning, each table was contaminated with the 
forearm flora of an individual with no skin or infectious diseases 
(Fig. 2). Blood obtained from the blood center was negative 
on screening tests and 6 pouches of full donor blood past the 
use-by date by a mean of 2 days (1-3 days) was used. The study 
comprised 3 groups. In each group 6 surgical fields were simu-
lated. In total 18 surgical fields were recreated. All tables used 3 
sterile re-usable surgical drapes spread one on top of the other.
In the first group, no plastic was spread below the sterile re-
usable surgical drapes. In the second group non-sterile plastic 
was spread below sterile re-usable surgical drapes. In the third 
group sterile plastic was spread below the sterile re-usable 
surgical drapes (Fig. 3).
Spreading the sterile plastic and re-usable surgical drapes was 
completed by 2 nurses and 1 orthopedic surgeon washed 
according to surgical conditions, wearing cap, mask, ster-
ile box apron and sterile surgical gloves to imitated surgical 
conditions. After covering with the sterile re-usable surgical 
drapes, 150 ml full blood was spilled onto the re-usable sur-
gical drapes on each table separately until a pool formed with 
the aim of simulating surgical conditions (Figure 4a and 4b).
Additionaly the cost of using sterile plastic was learned from 
the hospital administration. 

Figure 1. Covering with sterile plastic before sterile re-usable surgical 
drapes.

Figure 2. Contaminating of tables with forearm by an individual with 
no skin or infectious diseases.
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Sampling
In the 0, 10th and 30th minutes and after the 1st, 2nd, 3rd, 4th and 
6th hours after covering with sterile re-usable surgical drapes, 
swab sticks were used to take samples by an expert microbiol-
ogist (ŞD) wearing box, cap and mask appropriate to surgical 
conditions (Fig. 4b). Samples were also taken from forearm 
and also from the tables before spreading sterile re-usable 
surgical drapes. Additionally during the study the surgery 
door was kept closed and apart from the expert microbiol-
ogist taking samples no one entered the surgery. Samples 
were cultured on blood agar plates and eosin methylene blue 
(EMB) agar plates within 10 minutes and incubated at 37ºC for 
48 hours in a incubator.

Evaluation of Cultures
At 24 and 48 hours, cultures were evaluated and proliferat-
ing bacteria identified by an expert microbiologist (ŞD). In 
addition to evaluating the relationship of contamination risk 

during surgery with the use of sterile plastic, an attempt was 
made to assess the time interval when contamination may 
be encountered after covering with sterile re-usable surgical 
drapes.

Cost Calculation
The items for calculation of the sterile plastic was the purchase 
cost of the prepared plastic and the cost of medical waste.

Statistics
Statistical analysis was completed with the Fisher Exact Propa-
bility Test (bilateral, 95% confidence interval). Comparisons 
were made between true results of experiments and expected 
results (for example, 100% infection). A p value below 0.05 
was determined as a statistically significant high risk of infec-
tion occurrence.

Results

After draping all tables with sterile re-usable surgical drapes, 
there was proliferation observed on two tables in the no-
plastic group, four tables in the non-sterile plastic group 
and one table in the sterile plastic group (Table 1). When the 
time interval samples were taken are investigated, all pro-
liferation was observed to occur after the 2nd hour. Prolifer-
ation or lack of it according to time interval for all groups 
with sterile draping and sampling after full blood spillage 
is given in Table 2. Proliferation was seen in all forearm 
and table samples of non-sterile plastic and without plas-
tic group. There was any proliferation at the samples those 

Figure 3. Operation table. Areas covered with sterile plastic, 
non-sterile plastic and no plastic areas.

Table 1. Total number of tables with proliferation in groups and statistical table of possibility of infection in groups according to 
the Fisher exact test

	 Proliferation	 No proliferation	 Infection rate (%)	 P (possibility of infection)

Group 1 no plastic 	 2	 4	 33.3	 <0.05
Group 2 non-sterile plastic 	 4	 2	 66.7	 <0.05
Group 3 sterile plastic 	 1	 5	 16.7	 >0.05

Figure 4. Full blood spilled areas (a), full blood spilled to form a 
puddle and culture sampling (b).

(a) (b)
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taken from the sterile plastic group. Proliferating colonies 
were assessed and bacterial colonies were identified using 
classic methods. According to colony morphology, gram 
staining, catalase, and coagulase tests, all were determined 
to be coagulase negative staphylococci. The proliferations of 
the samples from forearm, tables and simulated surgical area 
were same morphology.
The cost of using a sterile plastic and the medical waste cost 
was about 2.5 tl (0.8 $). 

Statistical Result
According to the Fisher Exact Propability Test, the probabil-
ity of developing SSI was significantly lower at sterile plastic 
group (p>0.05) (Table 1). 

Discussion

In situations with infection after orthopedic surgery, implants 
may need to be removed making infection control for or-
thopedic surgery more important compared to infections in 
other regions.[1,16]

As the majority of orthopedic surgeries use implants, and 
infections observed in the first year after implant are ac-
cepted as SSI, and due to the cost, long duration and difficult 
process involved in treating orthopedic infections, in clini-
cal practice great care is taken to prevent development of 
infection.[2,3,16] The treatment cost for an infected prosthesis 
is about 50,000 US dollars.[17] To reduce this risk, a variety of 
precautions like sterilization of the surgical field, brush-wash-
ing the hands of personnel, textiles worn in the surgery and 
masksare taken.[2,6–11] However, in spite of all these precau-
tions there is always a risk of infection.[18–20] It is known that 
the air in the surgery may be contaminated.[21] The most sig-
nificant source of SSI is the patient’s own skin flora.[22–24] It is 

known that skin flora bacteria are mobile and may pass 
through damp re-usable surgical drapes. Bacteria above the 
drapes are significant potential causes of wound contamina-
tion.[11] Drapes used repeatedly are easily permeable to skin 
flora. Single-use drapes have been shown to prevent bacterial 
passage.[5] Due to the high cost of single-use drape sets, we 
choose to use sterile nylon plastic under sterile re-usable sur-
gical drapes in our clinic.

Statistical evaluation of the total proliferation amount accord-
ing to group of samples taken after draping with sterilere-us-
able surgical drapes identified that in sterile plastic Group, the 
possibility of infection development was statistically not sig-
nificant (p>0.05) (Table1).

SSI are frequently caused by gram positive cocci.[2] In the early 
period after orthopedic surgery, the most frequently observed 
bacteria are staphylococci.[24] In our study all the proliferating 
bacteria were identified as coagulase negative staphylococci. 
Similar studies in the literature generally use bacterial suspen-
sion with the aim of standardization. However, as there is no 
such suspension in the real surgical environment and as the 
patient’s skin flora is one of the greatest risk factors, in this 
study we decided to use tables contaminated with skin flora 
instead of a bacterial suspension to better represent the surgi-
cal environment.[5,11,25]

In the 30-160 minutes after antiseptic application to skin, flora 
bacteria begin to recolonize.[24] As a result to prevent coloniza-
tion drapes are used. The use of drapes does not allow water 
to pass, however it may allow bacterial transfer to the surgi-
cal field; additionally iodophore impregnated plastic adesive 
drape use is stated to reduce bacterial recolonization.[5,20] A 
study using drapes observed that proliferation occurred after 
the 2nd hour, similar to our study.[26]

A study using a single drape found that bacteria passed the 
re-usable surgical drapes in 30 minutes and that due to the 

Table 2. Infection development in blood after sterile covering of the table according to time
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risk of bacterial migration, multiple drapes should be used for 
surgical draping.[11] In our study, on the tables without sterile 
plastic (no-plastic and non-sterile plastic groups) proliferation 
was observed on half the tables (Table 2). It appears the use of 
sterile plastic prevents infection.
As is known due to the infection risk of blood stored in blood 
banks, preservatives are used. One unit of full blood contains 
450 mL of blood and 63 mL of anticoagulants and preserva-
tives. For anticoagulation for each 100 mL of blood 14 mL of 
citrate is used.[27] A reason for the low proliferation in cultures 
is that the full blood we used was obtained from a blood bank 
and contained preservatives. We believe that the observation 
of colonies in the medium generally on secondary and tertiary 
lines where full blood density is less supports this hypothesis. 
The bacterial source may be said to be contamination of air in 
the surgery. However, the statistical differences between groups 
in our study make this hypothesis less likely to be the case.
However, the low number of samples, lack of comparison with 
single-use sterile drapes, lack of a real surgical environment, 
and our use of skin contamination to simulate the real surgical 
environment while in the literature bacterial suspensions are 
used may be considered limitations of the study.[5,11,25] Another 
limitation of our study is not to add a single-use drape group 
for comparing the bacterial reproduction and the cost of using 
single-use drape.

Conclusion 

In conclusion; knowing all risk factors causing SSI and taken 
necessary precautions will reduce the incidence of these infec-
tions. In this study, we recommend that in clinics those do not 
use single-use drape sets, after skin preparation with an ap-
propriate antiseptic agent, the surgical area should be covered 
with sterile plastic, that is put under re-usable products made 
of textile. The cost of sterile plastic is very low when compared 
with single-use drapes.
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