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Introduction

Surgical Site Infections (SSIs) is de ned as infections involving the
operative area occurring within 30 days of the procedure [1]. Surgical
site infections are the third most common hospital associated infection,
accounting for 14-16% of all infections in hospitalized patients
worldwide [2]. Among surgical patients, SSI is the most frequent
cause of infections, accounting for 38-40% [2]. Limited studies have
been conducted in Uganda on surgical site infection among patients
undergoing major surgeries. Studies have reported rates of SSI ranging
from 9.64%-36.4% [3,4]. e prevalence and incidence rates of post-
operative wound infections vary widely between procedures, hospitals,
surgeons, patients and geographical locations [5,6]. One study among
322 children surgical patients in Nigeria reported high SSI rate of 25.8%
in emergency procedures in contrast to 20.8% in elective procedures,
although the association was not statistically signi cant [7]. Also a
similar study documented high rate of SSI in dirty surgery (60%)
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SSI
Variables Yes* n% No n% OR (93%Cl) P Value
1 1
<20 5 (12.5%) 12 (12.0%) 0929 0.756-1.142 0.5
21-30 7 (17.5%) 30 (30.0%)
31-40 11 (27.5%) 15 (15.0%)
Age in years Mean(SD) 4066(1814) 41-50 6 (15.0%) 13 (13.0%)
51-60 4 (10.0%) 15 (15.0%)
61-70 1 (25%) 12 (12.0%)
>71 6 (15.0%) 3 (3.0%)
Sex Male 29 (72.5%) 61 (610%) 1.686 0.756-3759 0.2
Female 11 (27.5%) 39 (39.0%)
None 15 (37.7%) 63 (63.0%) 1.251 0.997-1370 0.05
HIN 4 (10.0%) 16 (16.0%)
Co-morbidity HIV/AIDS 14 (35.0%) 10 (10.0%)
Malignancy 3 (7.5%) 7 (7.0%)
Others 4 (10.0%) 4 (4.0%)
. Yes 19 (47.5%) 24 (24.0%) 2.865 13246.199 0.008
Smoking
No 21 (52.5%) 76 (76.0%)
<18 0 (0%) 5 (50%) 0.766 0.443-1.324 0.34
%0, 18-25 18 (45.0%) 49 (49.0%)
25-30 20 (500%) 39 (390%)
>30 2 (5.0%) 7 (7.0%)
Non 8 (2.0%) 23 (23%) 0947 0.741-1.212 0.7
) Primary 8 (22%) 22 (22%)
Education
Secondary 15 (37.3) 32 (32%)
Tertiary 9 (22.5) 23 (23%)
Table 2: Patient factor associated with SSI at Nsambya Hospital.
Note: SSI: Surgical Site Infection
SSI OR (95% CI) P-Value
Procedure <HVQ 1 1R Q 1 1(07) 1011-1.189 0.03
Appendicectomy 1 (25%) 6 (60%)
Appendicectomy and peritoneal lavage 4 (10.0%) 1(1.0%)
Repair of perforation and thorough lavage 7 (17.5%) 1 (1.0%)
Division of bands and adhesivelysis 1 (25%) 4 (4.0%)
Resection and primary anastomosis 6 (15.0%) 8 (8.0%)
Cholecystectomy 0 (0.0%) 3(3.0%)
Herniorrhaphy 4 (10.0%) 13 (13.0%)
Hemioplasty 2 (5.0%) 5(5.0%)
Mastectomy 0 (0.0%) 4 (4.0%)
Thyroidectomy 0 (0.0%) 4 (4.0%)
Open prostatectomy 0 (0.0%) 4 (4.0%)
Thoracotomy 0 (0.0%) 7(7.0%)
Craniectomy 3 (75%) 7(7.0%)
ORIF and laminectomy 10 (25.0%) 22 (22.0%)
Exploratory laparotomy 2 (5.0%) 7 (7.0%)
Others 0 (0.0%) 4 (4.0%)

Note: ORIF: Open Reduction and Internal Fixation

Table 3: Procedures done and SSI rate at Nsambya Hospital.

patients. Post-operative LOS was noted with a mean (SD) 10.6 (6.257),
LOS is the indicator most frequently used to estimate the direct costs
generated by SSI; however, many SSls are not detected until a er the
patient is discharged [22]. However other post-operative complication
other than SSI meant has contributed to the prolonged hospital stay.

e analysis of pre-operative antibiotic use is shown in Table 4.

We found that most patients received two or more antibiotics over the
course of their hospitalization. We observed that 133 (95%) received
prophylactic antibiotic regardless the type of surgical procedure to be
done and 39 (29.3%) developed SSI. Among 7 (5.0%) who did not receive
any antibiotic only one developed SSI. From the above observation
prophylactic antibiotic use was not statistical signi cant of SSI. s
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. SSI
Variables OR (95%Cl) P- Value
<HvVQ 1 Non% 1
<24 26 (65.0%) 71 (71.0%) 0.824 0.573-1.184 0.3
) 2448 5 (125%) 17 (17.0%)
Pre"i‘é)esrat"’e 48-72 6 (15.0%) 8 (80%)
72-06 2 (5.0%) 1(10)
>96 1 (25%) 3 (30%)
) Yes 4 (10.0%) 9 (90%) 1.123 0.325-3.880 0.854
Septic focus
No 36 (90.0%) 91 (91.0%)
L Yes 39 (975%) 94 (94.0%) 2.489 0.290-21.364 0.4
Antibiotic use
No 1 (25%) 6 (6.0%)
I 5 (125%) 50 (50.0%) 0.381 0.246-0.588 0.001
1 14 (35.0%) 29 (29.0%)
ASA
1 14 (35.0%) 18 (18.0%)
\Y 7 (17.5%) 3 (3.0%)
<4000 3 (75%) 7 (7.0%) 0.238 0.107-0.529 0.001
wccC 4000-11000 19 (47.5%) 83 (83.0%)
>11000 18 (45.0%) 10 (10.0%)
<40% 3 (75%) 2 (20%) 0.311 0.111-0.874 0.001
Neutrophil 40-74% 27 (67.5%) 94 (94.0%)
>74% 10 (25.0%) 4 (4.0%)
<35 22 (56.4%) 8 (87%) 13.489 5.162-35.250 0.001
Albumin* 35-55 17 (43.6%) 83 (90.2%)
>55 0 (0%) 1(1.1%)

Note: /26 /HQJIK RI 6ID\ = && = KUH &Hl) &RXQI $6$ $PHUFDQ 6RFHIN RI $QHVIKHVIRIRIN 1
Table 4: Preoperative factor associated SSI at Nsambya Hospital.

observation is in coloration with other studies in the region [4]. Despite
lacking of signi cant association between preoperative antibiotics and
SSI in this study, it is well know that antibiotic prophylaxis is most
e ective in preventing SSI. When administered 30 minutes before the
start of operation [3,4]. e lack of signi cance in our study could partly
be explained by lack of adherence to existing antibiotic protocol/ policy.

e most commonly used antibiotics were cefatraixone (34%) and
Ampiclox (26%), followed Flucomax (22.3%) and others (17.7%). Given
the local standard of care and the data that we have, it was not possible
to distinguish the use of prophylactic from therapeutic antimicrobial
therapy or to interpret the indication for the use of multiple antibiotics.
Almost all patients received antibiotic treatment at the discretion of the
treating surgeon during the perioperative period (within 24 hours of
surgery) and o en for the duration of the hospital stay.

By laboratory workup preoperative

is study also showed that increase WCC, Neutrophills and
Hypoalbuminemia were statistically signi cant associated with SSI at
binary logistic regression.  is observation is consistent with other
study reports [23]. Hennessay DB et al. observed that these cells are
the rst to present/ line up during an in ammatory process and also
showed that hypoalbuminemia may be a consequence of chronic
illness like HIV/AIDS infection or malignancy [23].

Intraoperative factor associated with SSI at Nsambya Hospital

is study showed that surgeries that were carried out on
emergency basis carried a three times risk of becoming infected as
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Sixty-six drains (65.3%) were placed in the presence of prosthetic
material. Although nearly two thirds of drains were colonized with
bacteria, wound infection rate was extremely low (5.6%). us, he
concluded that closed-suction drains may be le in place for an
extended period without increasing the risk of infection, even in the
presence of prosthetic material [28].

It was observed in this study that the prevalence of SSI was high in
patient with contaminated and dirty wounds presenting a risk factor
of developing SSI with a risk factor of 2 and 1.5 respectively; these

ndings are similar study done in Tanzania [29,30]. Surgical wound
classi cation has long been established as an important predictor of
the postoperative surgical site infection [31]. All surgical wounds are
at risk for bacterial contamination as pathogenic organisms can enter
primarily through the incision or from hematogenous dissemination
[31]. While normal skin oras consisting of aerobic gram-positive
cocci are endemic, contamination by enteric bacteria may also occur
by proximity to body ori ces or transference. e so called tipping
point for these potential pathogens is variable and multifactorial. In a
study by Richard P.E et al. stipulated that the host immune response
plays a major role, with local wound conditions, bacterial virulence,
and the presence of nonviable substrates playing important, but lesser,
roles. e preoperative goal is to optimize intraoperative sterility of the
wound to minimize the bacterial load to a level that will not overwhelm
host defenses [31].

Contrarytosomereportsinthe literature [4], wefound noassociation
between lengths of operation more than 3 hours and SSI. Increasing

the length of procedure theoretically increases the susceptibility of the
wound by increasing bacterial exposure and the extent of tissue trauma
(more extensive surgical procedure) and decreasing the tissue level of
the prophylactic antibiotic. Campos et al. argued that since the length
of operation may re ect not only factors intrinsic to the patient but also
the in uence of extrinsic factors surrounding the operation, a locally
de ned cut point may be a better predictor of the risk of SSI inherent in
the local setting [32] (Table 5).

In our study, most of the glucose levels measured was below
11.1 mmol/l in the patients who still developed SSls. By dividing our
patients’ glucose measurements into 4 time intervals, we sought to
identify if there was a speci ¢ time frame during which hyperglycemia
may be more critical in the development of an SSI. In both groups of our
patients, those with and without SSI, the 12 and 24 hours postoperative
blood glucose was the highest of the 4 time points measured, suggesting
this may be a key time point for intervention. Other studies in cardiac
patients have also shown that elevated intra-operative and post-
operative blood glucose is associated with SSI [33,34]. Our data suggest,
however, that the American Diabetes Association recommendation of
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al. published a study that looked at 3,554 diabetic patients undergoing
coronary artery bypass gra ing. All patients were treated with either
intra-operative subcutaneous insulin or with continuous insulin
infusion for hyperglycemic control. Observed mortality with continuous
insulin infusion was signi  cantly lower than with subcutaneous insulin
[37]. Furthermore, better postoperative glucose control was also shown
to decrease wound infections [38]. Data from the critical care, cardiac
and orthopedic literature may be able to be extrapolated to other types
of surgery, but large studies looking at peri-operative hyperglycemia in
non-diabetic patients with outside of the critical care, cardiac surgical
and orthopedic realm are still limited. It can be argued that elevated
glucose may be an early sign of postoperative infection as opposed to a
causative factor. Certainly it is possible that during our 12- to 24-hour
time point, patients who would ultimately get an SSI may have already
started to develop such an infection that could have been re ected
in increased blood sugars. However, the highest blood glucose levels
were found at 12 and 24 hour postoperative period within 6 hours
of operation, which would be very unlikely to have been caused by a
wound infection at such an early time point (Tables 3, 6 and 7).

Regarding to the type of bacteria isolated and they susceptibility,
Staphylococcus aureus and E. coli were the commonest isolates among
patients with SSI.  is is in consistent with the report from other
studies in Africa [14,25,30,39,40]. It has been found that in clean
surgical procedures, Staphylococcus aureus from the patient’s skin

ora is the usual pathogen, whereas, in other categories of surgical
procedures, including clean-contaminated, contaminated and dirty,
the polymicrobial ora closely resembling the normal endogenous
micro ora of the a ected site is the most frequently isolated pathogens
[39]. In our study, Staphylococcus aureus was the most common isolate
in patients who underwent ORIF and laminectomy, herniorrhaphy and
craniectomy. Although some of the studies in the region have shown
predominance of Pseudomonas
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