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Abstract—It has been proved that use of prophylactic antibiotics can significantly reduce the postoperative surgical site 
infection (SSI) rate, shorten length of stay and save health care expenses. Medical charts are reviewed retrospectively from 
2006 to 2008. The subjects are divided into 3 groups by the administration time before incision (30 minutes-group A, 30-60 
minutes-group B, 60 minutes-group C) and the nurse practitioner reviewed charts on postoperative SSI and other clinical 
quality indicators 1 year after operation. Also, length of stay (LOS) and health care expenses are retrieved from the hospital 
information system (HIS) for analysis.There are 369 patients undergoing hysterectomy from 2006 to 2008, and 5 of them had 
postoperative SSI with rate of 1.3%. The SSI(s) are 1.95% (3/162), 2.3% (2/86), and 0% (0/14) for groups A, B, and C 
respectively. The difference in SSI is not significantly different among 3 groups. The average LOS(s) are 5.0±1.7, 4.9±2.3, and 
5.1±1.9 days for groups A, B, and C respectively. Though it is not significantly different, there is a trend of longer LOS in the 
group C (administration time 60 minutes before incision). The health care expenses are similar at the range of $USD 1,546 to 
$USD1,702. 
 
Index Terms— Hysterectomy, Prophylactic Antibiotics, Surgical Site Infection. 
 
I. INTRODUCTION 
 
Over years, extensive studies support use of 
prophylactic antibiotics for various surgical 
procedures, especially for clean-wound ones. And 
timing of prophylactic antibiotic administration is an 
essential factor for the effectiveness of the 
prophylaxis. Besides from operation room ventilation, 
sterilization, barriers, and surgical technique, 
prophylaxis plays an important role in reducing SSI, 
mortality and postoperative wound infections. For 
patients who develop SSI have longer and spend more 
medical expenses than those who do not. Moreover, 
they are twice as likely to die, 60% more likely to have 
longer ICU stay and more than five times to readmit to 
the hospital.  
However, no consent agreement on the optimal timing 
of prophylactic antibiotics has been reached. Most 
infection control guidelines recommend the 
prophylactic antibiotics given one hour before 
incision; however, several researches go further to 
state that the optimal timing of prophylactic antibiotics 
administration is 30 minutes before incision. Though 
every surgeon agrees the necessity of prophylaxis on 
surgical patients, few studies try to prove the 
appropriate time and to deliberate the postoperative 
outcomes as well as quality of care on different 
prophylaxis administration times 
 
II. METHODS 
 
The data used in this study was obtained from a 
600-bed medical center located in the urban area of the 
northern Taiwan. The studied hospital is also an 
accredited teaching hospital. In order to determine the 
effectiveness of prophylactic antibiotics in 
hysterectomy, the clinical data was retrieved 
retrospectively by medical chart review and other 

administrative data was extracted from hospital Health 
Information System (HIS). One gynecology nurse 
practitioner was responsible for reviewing medical 
charts to collect the patient information, such as 
demographic data, surgical procedures, SSI, outcomes, 
etc. Moreover, an information technology engineer 
was in charge of matching medical resources 
utilization of study subjects, including total 
hospitalization expenses, length of stay, number of 
postoperative outpatient visit after patients were 
discharged, etc. 
 
A. Patient population 
All patients undergoing hysterectomy procedures at 
the studied hospital in 2006 to 2008 and receiving 
prophylactic antibiotics prior to incision were enrolled 
in the study. The exclusion criteria are those patients 
who not receiving prophylactic antibiotics because 
they are already receiving a therapeutic antibiotic for 
any reason prior to undergo the procedure. Total of 
369 subjects are recruited into this study with 170 of 
them in the age of 40 to 49 (56.1%). 
 
B. Variable measurements 
In the studied hospital, the gynecologists prescribe the 
prophylactic antibiotic,Cefazolin 1gm, in advance, 
which is later brought to operation room along with 
patients and administrated by surgeons after patient 
identity is confirmed (sign-in). Operation room nurses 
mark down the prophylactic antibiotics administration 
time on the surgical nursing records. SinceTaiwan 
Joint Commission on Hospital Accreditation (TJCHA) 
launched Breakthrough Series(BTS) quality 
improvement campaign and suggested to move the 
prophylactic antibiotics administration time from 30 
minutes to 30-60 minutes before incision, we have 
divided our timing of prophylactic antibiotics 
administration into three groups (30 minutes before 
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incision-group A, 30-60 minutes before 
incision-group B, and 60 minutes before 
incision-group C). Moreover, postoperative SSI and 
mortality data was collected to investigate the effects 
among three different groups of prophylactic 
antibiotic administration time. Average length of stay 
and hospitalization expenses are calculated to 
determine whether the timing of prophylactic 
antibiotics differ among three groups. 
 
C. Statistical analysis 
All analyses were performed with SPSS versions 16.0. 
Aside from descriptive statistics, t-test was used to 
examine the difference between the variables. Because 
of limited number of SSI, the one-year postoperative 
infection rates between two groups of prophylactic 
antibiotics administration time were analyzed with a 
chi-squared test. 
 
III. RESULTS 
 
In table 1, nearly 70% (67.2%) of the patients 
undergoing hysterectomy are performed at abdomen 
with transverse incision; however, only 5.5% are done 
at abdomen with vertical incision. More than half of 
patients (55.4%) did not receive extra dose of 
antibiotics during surgeries to extend the effectiveness 
of antibiotics in order to avoid the possible SSI. By 
applying ASA physical status classification system to 
assess the fitness of patients, less than 5% (4.9%) of 
the patients are with severe systemic disease and the 
rest of them are normal healthy (14.8%) or mild 
systemic disease (80.3%). 
 
Table1 characteristics of cases from 2006 to 2008 

(n=369) 

 
 
The mortality rate is 0 between group A and group B 
(table 2) and so is group A and group C (table 3).  

Three patients in group A got wound infection one 
year after operation; whereas, 2 patients in group B are 
infected. However, there is no statistically significant 
between them (table 2) 
 
Table 2 the comparison of post-operation infection 
and mortality between prophylactic antibiotics 
administration time 30 minutes and 30 to 60 minutes 
before incision 
 

 
 
In table 3, no infectionoccurred for patients in group C. 
Likewise, there is no significantdifference of 
postoperative infection between group A and group C. 
 
Table 3 the comparison of post-operation infection 
and mortality between prophylactic antibiotics 
administration time 30 minutes and over 60 minutes 
before incision 
 

 
 
In terms of medical utilization, the average LOS of 
patients in group A is 4.98 day, which is a little longer 
than those in group B. However, patients in group B 
spend more medical resources than those in group A 
and they are $USD 1,702 and $USD 1,546 (the 
exchange rate is 1USD v.s. 29NT), respectively with 
p-value at 0.07. 
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Table 4 the comparison of medical utilization 
between prophylactic antibiotics administration 

time 

 
 
The patients in group C stay at the average of 5.06 
days during surgery, which is a little longer than those 
in group A, but that does not imply any statistical 
difference. Patients in group C spend more medical 
resources than those in group A and they are $USD 
1,568 and $USD 1,546 (the exchange rate is 1USD v.s. 
29NT), respectively with p-value at 0.79. 
 

Table 5 the comparison of medical utilization 
between prophylactic antibiotics administration 

time 

 
 
IV. DISCUSSIONS 
 
The initiative launched by TJCHA in 2006 to move the 
prophylactic antibiotics administration time from “30 
minutes” to “30-60 minutes” before incision. More 
than 96.2% (355/369) hysterectomy patients receive 
prophylactic antibiotic 60 minutes before incision in 
the studied hospital. In order to determine the 
appropriate timing to administrate prophylactic 
antibiotics and its effectiveness, 2-year data was 
collected and analyzed to identify any significant 
evidence to prove it. Both clinical and administrative 
data were retrieved as the performance measurement 
of the change. 
The study reveals that no appropriate timing of 
prophylactic antibiotics administration is yet to be 
decided. The postoperative SSI in the study hospital of 
hysterectomy patients is 1.3% and no significant 
different between three groups. As to shorten the 
length of stay, we only prove that patients receiving 
prophylactic antibiotics stay more days in the hospital 
(5.1 days), which are merely 0.1 days and 0.2 days 
longer than the other two groups and the difference 
does not stand for meaningful implication no matter 
from hospital management or clinical perspectives. 
From a monetary point of view, the medical expenses 
are fairly the same among different timing of 
prophylactic antibiotics administration. Interestingly, 
patients with prophylactic antibiotics administrated 
between 30 to 60 minutes before incision spent the 

most at $USD 1,702. 
Due to the low SSI rate on hysterectomy patients in 
Taiwan, no sufficient infection cases are presented in 
the studied hospital to be utilized to examine its 
relationship with timing of prophylactic antibiotics 
administration. Furthermore, since the patients and the 
procedures are relatively homogeneous and prevalent, 
no significant extra medical resources are required to 
counterfeit the bad outcome of the surgeries. 
Therefore, more subjects need to be included into the 
study in the future in order to ascertain the 
effectiveness of the prophylactic antibiotics 
administration time and quality of care. 
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