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Abstract
Objective: This study was performed in order to investigate the influence of the use of antibiotics pre- and postoperatively, on whether or not surgical site infection would occur and thereby to implement a more evidence based way of metaphylactic antibiotic use in certain surgeries.
Design, Setting, Participants: During 3 years, all cows that were submitted for a caesarean (n=83) or an exploratory laparotomy (n=89) were randomly allocated to treatment groups with different antibiotic treatment strategies. For each of these two surgical procedures, two different protocols with different antibiotic regimes were complemented. Cows submitted for a caesarean, received either a regime with only antibiotic prophylaxis (CAL) or a regime with prophylaxis as well as a post-surgical antibiotic treatment (CAH). Cows submitted for a laparotomy, received either a regime with no antibiotic treatment at all (LAPL) or a regime were antibiotic prophylaxis was used (LAPH). 
Interventions: The procedures were performed under hospital conditions in the department of farm animal health of the faculty of veterinary medicine Utrecht. The procedures also had an educational value, therefore the procedures were performed by 2 students under the supervision and with the aid of a clinic veterinarian and a clinic assistant. All cows were clinically monitored after the surgery for 10 days. Between days 10 and 12 post surgery the stitches were removed and the stitches and the surgical site were examined by an impartial clinic veterinarian for signs of inflammation or infection.
Main Outcome Measure: Whether the surgical site was inflamed or infected was the main outcome measure.
Results: No significant difference was found between the CAH and the CAL group and the development of  wound infection (X2=0.721, p>0.05), nor was there any significant difference in whether the stitches were infected or not (X2= 0.059, p> 0.05). A significant difference was found between the LAPH and the LAPL group and the development of a wound infection (X2=6.716, p<0.05). On the other hand, between the LAPH and LAPL group no significant difference was found in the stitches being infected or not (X2=0.038, p>0.05).
Conclusion: Antibiotic prophylaxis in laparotomies reduces the risk of developing a wound infection in a hospital setting. There was no significant difference in the percentage of stitches infected, nor in the amount of complications afterwards. This could not be concluded by the results from the caesarean procedures. Furthermore the amount of infected stitches was not an accurate measure point when it comes to measuring the influence of antibiotic treatment on the surgical site.






Introduction
By administering antibiotics in the absence of a proper indication or the use of the wrong dosage many micro-organisms have unnecessarily been exposed to antibiotics. This has accelerated the selection of resistance genes in pathogens. A growing concern about the use of antibiotics in humans and animals has led to a strict way of monitoring the use of antibiotics in most countries. Mostly this was done by measuring the amount of antibiotics / kg meat, in order to determine residue levels. In recent years in the Netherlands this has been changed to monitoring the animal daily doses / year. The veterinary antibiotic use is in some cases barely or only supported by a single clinical study, and based on experience and pathophysiological principles. Administering antibiotics decreases the risk of getting an infection, however it is not known to what extent there would be a significant difference in developing a wound infection, if less or no antibiotics were administered. 

In the Netherlands guidelines were created in order to optimize the antibiotic use in the veterinary world. These guidelines were based on the general principles of the pathogenesis of the affliction and its most common pathogens, pharmacokinetics of the antibiotics, extrapolation from human studies, and the experience and precaution principle. The Dutch guidelines for dairy cattle state that, “Antibacterial prophylaxis is indicated when the animal is exposed to bacterial infections, such as in abdominal surgeries (e.g. surgeries on gastro-intestinal tract, caesarean, and umbilical hernia) and claw surgery.”  The purpose of the guidelines is to create conditions of optimal effectiveness and to prevent the occurrence and spreading of resistant bacteria and resistant genes. For these surgeries the administration of ampicillin or procaine benzylpenicillin / neomycin is registered. According to the literature this corresponds with what is done in other countries 1,2. Though the use of procaine penicillin is more frequently reported than ampicillin. Non-steroidal anti-inflammatory medication such as either flunixin meglumine or ketoprofen are appropriate choices for postoperative analgesia2. 

To maximize the effect of the antibiotics working prophylactically, high antibiotic concentrations in the tissue should be present at time of surgery. Based on the pharmacokinetics of most antibiotics, antibiotic prophylaxis should be accomplished at least three hours before surgery 3-5. In general antibiotic prophylaxis should be sufficient in a clean contaminated wound. Even so if complications occur, an additional antibiotic treatment has to be started. One should take into account that, depending on the chosen antibiotic, ruminal microflora might be inhibited 2. If necessary, off label use should be performed carefully and with great attention to residue reservoirs. 

Different classifications of surgical wounds are associated with different risk factors for the onset of wound infections. Clean-contaminated, contaminated or dirty wounds give rise to the use of antibiotic prophylaxis6. Yet, a clean wound may still lead to a wound infection. It has been reported that the infection rate of a clean surgery may be reduced by administering antibiotic prophylaxis in human medicine7-9. 

Based on the wound classification system mentioned above, a caesarean and a laparotomy are two different kinds of surgeries and therefore have a different risk of developing a surgical site infection. A caesarean is a clean-contaminated procedure meaning that during the procedure the surgeon will enter a nonsterile body cavity, the uterus, without any unusual contamination and under controlled conditions. On the other hand a laparotomy is classified as a clean procedure: the nonsterile body cavity is not opened. So one must keep in mind that because foetal fluids are contaminated by the vaginal flora and these fluids will leak into the abdomen, they will inevitably contaminate the wound meaning proper antibiotic prophylaxis is required10.
It has been reported in companion animal surgery that wound classification combined with the type of surgery is not the only variable in predicting the risk of an infection. Eugster et al. described a total of 14 risks. The most relevant ones for this study are prolonged surgery time and the additional people in the surgical room; the more people there are in the room, the higher the chances of contamination and thus an infection4. 

The effect of antibiotic prophylaxis has been demonstrated. However, no clear answer has been documented that reports what the influence of administering antibiotics postoperatively is on whether or not a surgical site infection occurs, let alone in a clinic situation which facilitates a surgical room. This study was performed in order to investigate the influence of the use of antibiotics pre- and postoperatively, on whether or not surgical site infection would occur and thereby to implement a more evidence based way of metaphylactic antibiotic use in certain surgeries.

Methods
Study Design
During 3 years, all cows that were submitted for a caesarean (n=83) or an exploratory laparotomy (n=89) were randomly allocated to treatment groups with different antibiotic treatment strategies. 
All animals that had to undergo a caesarean were placed in the caesarean group. Then a dice was thrown 81 times matching the number of cows in the group. All cows with an even number were placed in group C, the control group and all the cows with an odd number were placed in group B, the experimental group. The same procedure was carried out for the cows that had to undergo a laparotomy. Test groups of an unequal size arose this way. 

Cows that were scheduled for a caesarean were induced 36 hours before the surgery was planned. From day 265 on students kept a close watch on the cows that had to undergo a caesarean. Prior to the induction a general clinical and obstetric examination was performed and the cow was weighed. Inducing was done by administering a dexamethasone solution and after 12 hours administering 5 cc of Dinoprost®. After the induction the cows were constantly monitored, day and night. Caretakers or students were always in the building from 6 a.m. till 10 p.m. A webcam made sure that monitoring at night was possible. The surgery was scheduled for 9 a.m., meaning that the cow had to be in the surgical room at 9 am sharp. If the cow was in partu before 9 p.m. clenbuterol (2ml/100kg i.m.) was administered and an epidural anaesthetic was performed. Furthermore if the calf was lying head first, it was repositioned into a carpal position. If the cow was in partu before 3.30 a.m. none of this was executed, the cow went on to have a normal labour. In order to make the intra-uterine contamination as uniform as possible a vaginascopic examination was always performed, even if the animal was visibly in labour, and the amount of dilatation of the cervix was reported. 

The cows that underwent a laparotomic procedure only underwent the preparations described below. In laparotomic surgery the caecum was taken outside the abdomen to have a closer look and make the contamination risk more uniform.
Preparations
Cows were washed 2 hours before surgery so at the time of going to the preparation room, they would be dry to make shaving more easy. With the aid of a clinic assistant, students performed a pre-anaesthetic examination one hour before disinfecting. In case of a caesarean the vaginoscopic examination would now be performed in order to determine if the cervix was dilated. In the preparation room the cows were prepared for surgery by clipping away the fur and using antiseptic washes and disinfectant to acquire a clean surgical site. 
The surgical site was located within the following boundaries:
o the cranial side was bordered by the back of the 12th rib;
o the caudal border was vertical just cranial to the tuber coxae;
o the ventral border was the horizontal line at the height of the knee; 
o The incision was made in the left flank in case of a caesarean and in the right flank when a laparotomy was performed.  
If the cow was already in partu at the time of the surgery a paravertebral anaesthesia was administered. Therefore the part between the processus spinosus and the processus transversus was also shaved and disinfected. Next, the cow was moved into the surgical room where the local anaesthetic, along with antibiotics and the analgesia was administered under the supervision of a clinic vet. To reduce the contamination risk the cow’s tail was tied to the box. When an epidural anaesthetic was chosen it was put between S1 and S2 under the supervision of the clinic assistant. Either local infiltration anaesthetics or an inverted L-block were used as standard anaesthesia. Stitching was also performed under the supervision of the clinic vet. 
Antibiotic treatment
For each of these two surgical procedures, two different protocols with different antibiotic regimes were complemented. Cows submitted for a caesarean, received either a regime with only antibiotic prophylaxis (CAL) or a regime with prophylaxis as well as a post-surgical antibiotic treatment (CAH) as is shown below in table 1. Cows submitted for a laparotomy, received either a regime with no antibiotic treatment at all (LAPL) or a regime were antibiotic prophylaxis was used (LAPH), as is seen in table 2. In addition to that all the groups were given ketoprofen (Ketofen®). Ketoprofen was administered just after the surgery and for 2 subsequent days (3m/kg i.m.). 


	
	Caesarean with high level antibiotic treatment (CAH)
	Caesarean with low level antibiotic treatment (CAL)

	Pre-surgery antibiotic
	5 gram ampicillin (IV) 15 minutes ante incision
	5 gram ampicillin (IV) 15 minutes ante incision

	Post-surgical antibiotic
	Starting on the day of surgery for 3 days 11 mg/kg LG ampicillin (IM) (Norobrittin®)
	None



Table 1: Antibiotic treatment in the caesarean groups.

	
	Laparotomy with high  level antibiotic treatment (LAPH)
	Laparotomy with low  level antibiotic treatment (LAPL)

	Pre-surgery antibiotic
	5 gram ampicillin (IV) 15 minutes ante incision
	None 

	Post-surgical antibiotic
	None 
	None



Table 2: Antibiotic treatment in the laparotomy groups.
Depending on the protocol the cows either received post-surgery antibiotics for three days or none. Ampicillin 20 % ® was administered (dosage 10 mg/kg, 2 dosages daily, IM). After a caesarean the cows also got a 5 ml Oxytocin injection intramuscularly. Along with that the cows were also treated with 2,5ml/100kg meloxicam (Metacam®). 

The surgeries were performed by 2 unexperienced students, who were closely supervised by a member of the clinical staff. The surgeries took approximately 2.5 hours, while the time that the abdomen was opened was mostly limited to 2 hours. 

Follow up 
All cows were clinically monitored after the surgery. They were placed in stands  in order to monitor the process of healing as well as possible complications more easily. To this end the rectal temperature was measured on a daily basis, as well as their daily feed intake and rumination behaviour until day 10. On day 5 and day 10 cows that underwent a caesarean were examined with a vaginoscope. Observations were recorded both on paper and digitally.
Moreover, wound infections were scored in two different ways when the skin sutures were removed between day 10 and 12 post surgery. i) Removing the skin sutures was done by an impartial clinic veterinarian and was reported as: number of skin sutures removed, and number of skin sutures with pus on the wire. ii) The veterinarian also graded the general appearance of the surgical site. There were three possible outcomes, 1) no or minor wound infection (possibly with emphysema), 2) moderate wound infection (possibly with emphysema), 3) severe wound infection (possibly with emphysema). There were 10 different veterinarians who were permitted to grade the wounds, depending on availability.
Sample size
The sample size was not determined in advance, because the surgeries were meant to have an educational aspect. Therefore it had already been determined how many surgeries would take place. No permission was granted to perform surgery on additional cows.
Study population
The population consisted of 172 Friesian Holstein cows, 83 in the caesarean groups and 89 in the laparotomy groups, both primaparous and multiparous. The exact weight of the cows was unknown, therefore antibiotic prophylaxis was generalised, 5 gram ampicillin was injected IV, pre surgery. During the post-surgical care and administration of antibiotics, the weight of the cows was estimated.

Statistical methods 
In the caesarean groups 3 variables were possible : (1) whether or not the wound was infected, (2) percentage of the stitches that was infected, (3) whether or not the cervix of the cow was dilated before surgery. Only the first two variables applied to the laparotomy groups, since dilation of the cervix is only seen during calving. The wound infection was the main variable, the others were of a lower priority level. A Chi-square test (Pearson Chi-Square) was executed in order to compare the outcome between the CAH and the CAL groups to determine whether the surgical site was infected or not and whether the stitches were infected or not. This was also applied to the outcome of the LAPH and the LAPL groups. For analysing the wound infectino between the LAPH and the LAPL groups the Fisher's Exact Test was used instead of the Pearson Chi-Square because the expected count in two cells was lower than five. The dilation of the cervix might be a explanatory value within both the caesarean groups so a Chi-square test (Fisher's Exact Test) was also carried out in order to compare the influence of the dilation of the cervix in the CAH and the CAL group. A significance level of p < 0.05 was used in the tests.  



In both the caesarean and the laparotomy groups the difference between the high antibiotic and low antibiotic group in relation to the percentage of infected stitches was examined. This was calculated with the aid of the T-test (independent sample t-test). The T-test calculates whether there is a difference between the averages of the two groups. This was tested with a significance level of p < 0.05.
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Results
At the start of analysing the CAH and the CAL groups combined, existed of 83 cows. 5 out of 46 cows from the CAH group were not included in the statistics since they got lost in the follow-up, the same applied to 4 out of 37 cows from the CAL group. At the start of analysing the LAPH and the LAPL groups combined, existed of 87 cows. 6 out of 49 cows from the LAPH group were not included in the statistics since they got lost in the follow-up, the same applied to 2 out of 37 cows from the LAPL group. One of the 37 cows in the LAPL group was injected with the wrong antibiotic prophylaxis and was therefore excluded.

Data from 79 laparotomies and 74 caesareans were obtained. The complete data records included data on signs of inflammation, infection, amount of stitches used, amount of stitches infected at the time of removing (between day 10 and twelve), any complications, abnormalities or antibiotic administration outside the protocols, as well as the names of the executive students and the veterinarian who scored the wound. 

Cows were only excluded if there were no data available at all, cows which had a few known variables were included. The reason for that is that the amount of missing variables was pretty high. Also the scores of the infection; 1 no or minor wound infection, 2 moderate wound infection or 3 severe wound infection were changed to 1 not infected 2 infected, because of the low outcome of the scores 2 and 3. This resulted in the following numbers. A total of 74 caesarean and 79 laparotomy procedures were included. 

	Caesarean (74)
	Grade of infection (9)
	Stitches (3)
	Infected stitches (2)
	Dilatation (11)

	Laparotomy (79)
	Grade of infection (4)
	Stitches (3)
	Infected stitches (0)
	




Table 3: Missing data. The numbers behind the subgroups indicate the amount of missing data per variable. 
So from the 74 caesareans there were nine cases of which the grade of infection was unknown.


Table 4: Amount of wound infections 
and infected stitches between the 
caesarean groups.
Caesarean procedure
No significant difference was found between the CAH and the CAL group and the development of a wound infection (X2=0.721, p>0.05), nor was there any significant difference found whether the stitches were infected or not (X2= 0.059, p> 0.05). The mean wound infection rate in the CAH group was 29.4% and in the CAL group the mean was 40%. The overall percentage of wound infection for a caesarean procedure was 30.0%.The parameters that were taken into the calculation are presented in table 4. The dilation of the cervix was thought to be an explanatory variable, therefore these variables were also calculated. The variables are summarized in table 5. No significant difference was found between the wound infections in the CAH and CAL groups and whether the cervix of the cow was dilated or not (X2=1.858, p>0.05).


	Caesarean

	
	Wound Infection
	Infected Stitches

	
	Yes
	No
	Yes
	No

	CAH
	10
	24
	15
	31

	CAL
	10
	15
	13
	24
























	
	CAH
	CAL

	
	Wound infection
	Wound Infection

	
	Yes
	No
	Yes
	No

	Dilated
	5
	18
	5
	13

	Not dilated
	6
	8
	4
	6


Table 5: Wound infections in cows were the cervix was dilated and were is was not, divided by the treatment group (CAH & CAL).



Laparotomic procedure
The calculated parameters for the amount of wound infections between the LAPH and the LAPL group are presented in table 2. No wound infections in the LAPH group were reported while 6 infections were seen in the LAPL group. Based on these data the average wound infection in the LAPH group was 0.0% and the average wound infection in the LAPL group was 15.6%. The overall percentage of wound infection for a laparotomic procedure was 6.9%. After statistical analysis this resulted in a significant difference between the LAPH and the LAPL group and the development of a wound infection (X2=6.716, p=0.014<0.05). The expected count in two of the cells was lower than five so the Fisher's Exact Test was used. On the other hand, between the LAPH and LAPL group no significant difference was found whether the stitches were infected or not (X2=0.038, p>0.05).


	Laparotomy

	
	Wound Infection
	Infected Stitches

	
	Yes
	No
	Yes
	No

	LAPH
	0
	40
	12
	37

	LAPL
	5
	27
	10
	28
















Table 6: Amount of wound infections and infected stitches between the laparotomy groups.

T-test
In both the caesarean high antibiotic (CAH) and low antibiotic (CAL) groups, and in the laparotomy high antibiotic (LAPH) and low antibiotic (LAPL) groups the difference between the high antibiotic and low antibiotic group in relation to the percentage of infected stitches was examined. This was calculated with the aid of the T-test (independent sample t-test). It was tested with the usual significance level of p < 0.05. The tables containing the group statistics and the T-test are presented in the appendix. The significance values are underlined and bold in the appendix. With a significance value of 0.947, no significant difference was found in the percentage infected stitches between the CAH and the CAL groups. The same applies for the LAPH and the LAPL groups. The p-value was 0.395, indicating there is no significant difference in the percentage infected stitches between the LAPH and the LAPL groups.



Discussion
The 6.9% surgical site infection rate of the laparotomy that was found in this study is slightly higher when compared to rates documented in other studies. These studies were also performed under hospital conditions, no students were involved there. The reported rates ranged from 2.4% to 4.3%11,12.
A field study in Canada reported that after a laparotomy 10.5% of the cows developed a surgical site infection; they also let students participate in the surgery, which is likely to have contributed to a higher infection rate in addition to comparing a study performed in the field to one in a hospital situation13. 

Surgical site infection rate in the caesarean group was 34.5%. A laparotomy is a clean procedure, while a caesarean procedure is a clean-contaminated procedure and therefore has a higher risk of developing a wound infection. A study which investigated wound infection after a caesarean reported that out of 127 cows 19 cows (15.0%) developed a wound infection14. Mijten et, al reported that out of 23 cows 9% developed a wound infection after a caesarean. The definition of a infection was absent10,14 . Compared to 15.0%, 27.0% is quite high. A much smaller study which had a sample size of 20 documented a 50% infection rate15, all three studies date back to the last century. The substantial number of incomplete records in our study might be one of the reasons why the percentage is this high. If you take the missing data into account the percentage will drop to 24% which is still fairly high. 

From the results it can be concluded that during this research no significant difference was found in using antibiotics pre and post-surgical on the development of an infection or complications after a caesarean. Nonetheless, there was a numerical difference. 66% of the cows in the CAL group developed a wound infection and 41% of the CAH groups developed a wound infection. Also the cows in the CAL group had a higher complication rate than the cows in the CAH group, namely 15% vs 32%. A dilated cervix was considered an explanatory variable. It was thought it might explain why some cows in the CAH and CAL groups developed a wound infection, yet the results indicate to assume otherwise. Mijten et al. documented that vaginal examination/exploration does not affect the number of bacteria present in the amnion fluid10. Thus it has been suggested that vaginal examination/exploration itself does not increase the chances of  getting a wound infection. There are however remarks, the study of Mijten et al. was a field study which had limited observations and different conditions at different farms. In addition to that, a study in human caesareans documented that after 7 or more vaginal examinations the uterine cavities were significantly more contaminated16. 

In our study we found that administering antibiotics before a laparotomy significantly decreased the amount of wound infections in a hospital environment. If one is to extrapolate the results from this study to a field situation, one will have to take into account that the conditions under which the procedures were performed were more optimal when compared to a field situation, meaning the risk of infection is lower. On the other hand, the surgery took longer due to the inexperience of the students than a surgery in the field being performed by an experienced veterinarian, would. It is generally known that the amount of time the surgery takes is influential on the healing process. According to a cohort study in small animal surgery every additional person in the surgical theater increases the chances of developing a surgical site infection by 1.3 times. Although there were only a few reports on this factor. It was not explicitly documented as a major risk factor for SSI.  The same study also reported that every additional minute of surgery increased the risk of the onset of a surgical site infection. Each minute increased the risk of an infection by 1.01 times, after about 70 minutes the risk of  developing an infection was doubled4. Studies in human medicine had similar reports. Another veterinary study of Brown et al. in feline and canine surgery documented that if a 60 minute surgery had a normal risk, this risk was doubled with 90 minutes of surgery instead of 6017.  There is also a study were no significance was found. This veterinary study had a lower sample size (n=126 vs n=1010) which might be why they did not find a significant difference18. The study of Brown also suggested that “Unless indicated for other current active infection, prolonged use of antibiotics after surgery should be avoided in animals with clean wounds.” Our study supports that conclusion because in a clean wound antibiotic prophylaxis has proven to be sufficient17. 
 
In short, if one takes all these variables into account, one might say the risk of developing a wound infection after a surgery in the field is similar to the risk in our clinic. It is not known how much each variable contributes to the risk. Other studies show that surgeries performed in the field had a higher infection rate than surgeries in hospitals or clinics. Therefore more research is needed, also because many studies only looked at antibiotic prophylaxis and not the influence of antibiotics post-surgery4. 
All cows of which the records were missing were not taken into the analysis. Nonetheless, one could argue that all missing data could be interpreted as not aberrant, since all deviations have to be documented and reported as well as additional examinations. In order to ensure that there were still enough data to run statistical tests, all the other cows were included in the analysis when at least the grade of infection or the amount of stitches were known. 
During the research period we aimed to create the same conditions for every cow. The surgical and work protocol were standardized and so were the environmental conditions. The human aspect couldn’t be standardized as these surgeries had an educational aspect; the surgery and post-surgical care was done by students. Ten different clinic veterinarians scored the infection grades to their own insights. This led to dissimilar reports and conditions. The impact on the results of the dissimilar reports is probably slim as we compressed the three different grades of infection into infected or not. 
What one may also have to take into account was that the CAH group was bigger than the CAL group. The LAPH group was also bigger than the LAPL group. This was not done for any specific reason. An imbalance between these groups arose this way.
The discrepancies between our study and other studies probably indicate a difference in patient populations, inclusion criteria, or a possible bias introduced by patients with incomplete records in our study. 
There was no significant difference in the percentage of stitches infected afterwards. To the authors knowledge so far no other reports have investigated the correlation between metaphylactic antibiotic use and the amount of stitches that get infected.  In future studies this might be looked into to check whether there is any relevance, but so far there does not seem to be any. Very little research has been performed in farm animal surgery and the influence of antibiotic use on the development of a post-surgical wound infection. Further research on the influence of antibiotic prophylaxis and treatment after a caesarean is needed. To decrease the chances of a bias it could be useful to standardize the grading of the wound by using parameters or a checklist and to decrease the amount of people who may score the wound. Besides that, the 50/50 randomization will also lead to a better balance between the test groups. 

Conclusion
In short, antibiotic prophylaxis in laparotomies reduces the risk of developing wound infection in a hospital setting. This suggests that antibiotic prophylaxis in the field could also decrease the chances of developing a wound infection post-surgery. Antibiotic prophylaxis and treatment post-surgery did not significantly decrease the wound infections, the percentage of infected stitches in the caesarean group. The (absence of) dilation of the cervix was of no explanatory value to explain why some cows developed a wound infection.
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Appendix
	Caesarean procedure
	Group Statistics

	
	protocol
	N
	Mean
	Std. Deviation
	Std. Error Mean

	percentage_stitches
	CAH
	39
	6,3935
	18,52351
	2,96614

	
	CAL
	33
	6,6585
	14,29616
	2,48864



	Independent Samples Test Caesarean %Infected stitches

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	percentage_
stitches
	Equal variances assumed
	,025
	,874
	-,067
	70
	,947
	-,26497
	3,95567
	-8,15431
	7,62437

	
	Equal variances not assumed
	
	
	-,068
	69,458
	,946
	-,26497
	3,87186
	-7,98821
	7,45827



Laparotomic procedure
	Group Statistics

	
	protocol
	N
	Mean
	Std. Deviation
	Std. Error Mean

	percentage_stitches
	LAPH
	42
	2,2632
	6,85136
	1,05719

	
	LAPL
	35
	3,9693
	10,52503
	1,77906



	Independent Samples Test Laparotomy %Infected stitches

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	percentage_
stitches
	Equal variances assumed
	2,214
	,141
	-,856
	75
	,395
	-1,70610
	1,99365
	-5,67766
	2,26546

	
	Equal variances not assumed
	
	
	-,824
	56,418
	,413
	-1,70610
	2,06946
	-5,85106
	2,43885






