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SUMMARY

This study was designed to evaluate the incidehsargical site infections in
patients undergoing elective craniotomies in Ketayhliational Hospital, associated
risk factors, identification of bacterial causatagents and antimicrobial sensitivity
patterns.

This was a prospective observational study caoigdn Kenyatta National Hospital
between June 2014-March 2015. All cases of patgong craniotomy, who
presented with Surgical Site Infection (SSI), witBO days after surgery, as defined
by the Center for Disease Control and Preventidddcriteria, were included.
Patients who died before 30 days after surgery eeckided from the study.

The data studied in each patient included age,arebddy mass index (BMI) ,
history of cigarette smoking, steroid use, the Ao@eSociety of Anesthesiologist
index score, wound classification, preoperative gkeparation solution,
antimicrobial prophylaxis, the time when the operatvas done (i.e. morning or
afternoon) and duration of operation in hours (edrs or > 4 hours), use of surgical
drains and post-operative SSI.

The following data was obtained from all the patsenho developed SSI; time of
occurrence, type of infection (superficial, deed angan space), pathogens and
antimicrobial sensitivity patterns.

Regular surveillance of the craniotomy site wasedfan atleast two weeks while in
hospital and at the outpatient neurosurgical clinic

Bacterial specimens were taken from the woundsntiegatthe CDC criteria.
Specimens were obtained using aseptic techniqustarite swabs. The swabs were
inoculated on blood agar and Mac Conkey mediaaisslidentified and antimicrobial
sensitivity patterns determined.

Data was analyzed using SPSS. Association wagltbgtapplying the Student t-test
and the Chi-square test of significance, and tlength of association was expressed
as the Odd's Ratio. Significance was set at prdéibabalue of 0.05 and 95%
confidence interval. Data was presented in the fofrgraphs, charts and tables.

Eighty patients were recruited into the study givanresponse rate of 83.33%. 37
(46.25%) were males and 43 (53.75%) were females.nfale to female ratio was
4.6:5.8. 28.75% of the respondents were betweeBD3@ars and this represented
the most common age group in this study.

Overall, six surgical site infections were idemtfiin the neurosurgical ward of
Kenyatta National Hospital during the study periaghresenting an infection rate of
7.5%. Majority of the infections occurred withirethirst seven days post operatively.
According to CDC definition 4 (66.67%) of the infems were superficial, 1
(16.67%) was deep and 1 (16.67%) involved orgaspace.

Significant risk factors for developing SSI duringspital stay were: age, smoking,
long preoperative stay of patients, wound typerafpns lasting for more than 4
hours, those done in the afternoon, those withisairgrains and those that were
obese.

In this study cultures were positive in all the@peens taken and the most common
gram positive isolate was Staphylococauseus (33.33%). The most common gram
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negative isolate walseudomonas spp (33.33%). One (16.67) SSI was caused by
gram positive bacteria alone, two (33.33%) weresedlby gram negative bacteria
alone and three (50%) were caused by mixed infestio

Of the gram positive bacteria &ireus was resistant to multiple antimicrobials but all
were sensitive to Vancomycin and Teicoplanin. Tlesthcommon gram negative
bacterium wa#seudomonas aeruginosa which were resistant to most of
antimicrobials tested®. aeruginosa showed low resistance rates to Amikacin
(33.33%) and Meropenem (33.33%).

This study has shown that the incidence of cramgteurgical site infections, risk
factors and isolated organisms are similar to ssidone in other countries.

10
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INTRODUCTION

Surgical site infection (SSI) is a worldwide prabl@nd a major cause of morbidity,
reduced quality of life, financial burden in healthe and mortality. According to a
study done by Kirkland et al, it was estimated thatldwide SSI account for as much
as $10 billion annually in direct and indirect nmadicostThe knowledge of
incidence, risk factors and micro- organisms, alibw health professionals to
implement protocols to reduce the infection ratas improve the quality of life of
patients.

Since the birth of surgery, surgical site infectidrave been a major complication and
these infections account for majority of nosocormaajuired infections. In a
prospective study done by Anvikar et al, Surgida mfections were the commonest
postoperative infections after urinary tract infess with an overall infection rate of
6.09% and with increased hospitalization time beisgpciated with significant
increases in SSI. Craniotomies are clean woundst& with primary intention.
According to a study carried out between Octob&71&8nd June 2001 by Coello et al,
there is an emphasis on the reduction of SSI, wtadhces patients’ recovery time,
pain and risk of other complications in the futtoeall categories of surgeries.

According to Selwyn S et al, trial at reducing $ite to the 19 century with the
study of the epidemiology and prevention of surdieaer by James Young
Hamilton. Despite great efforts being taken to prewthe rate of SSI, they are on the
increase because of increased number of operatmmeased invasiveness and
increased use of implants.

11
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LITERATURE REVIEW

The magnitude of the risk factors associated wiks$ patients undergoing
neurosurgical procedures has not been documentéehnya and hence their nature is
not known locally. A study by Ballard MR et al sheavthat one of the key
components is a multi-displinary approach with ggae being equally committed to
the process of improvement as a team. In a randiwhaantrolled trial done by
Valentini et al, done with the objective of evalagtthe incidence of SSl in
neurological institute in Milan it was found thaetrange of infection in clean
neurosurgical operations was 4% to 12% without lpytgxtic antibiotics and 0.3% to
3% with prophylactic antibiotics.

There are reported geographical differences irsrat&SI. In a systemic analysis
carried out by Shearwood et al, comparing postdperafection rates between
Northern America and Europe concluded that SStrat@eurosurgical procedures
were 2.2% and 5.7% respectively. No evidence bagpldnations could explain
these differences. This study recommended prosestiidies to determine the
factors causing a difference in the rates of ppstrative wound infections hence the
rate of SSI in Africa may be different from thattive western countries.

The proportion of SSIs which is preventable is wwn however there are wide
variations in infection rates and an internatiarale to minimize them. In a
retrospective review of 48 studies in Europe, bgder DJ et al, there was found to be
variations in the rates of surgical site infectibbesause of failure of recording all
necessary data to allow a comparative assessmeutgi€al site infections.

In a prospective observation study of 390 caseBuang SS et al, it was found that
surgical site infections remained a significantiqeon in neurosurgery. In the study
various risk factors were identified including timmesurgery, the surgeon who
performed the surgery i.e. resident or qualifiedstdtant, among others. The
conclusion was that risk factor identification wabdilelp improve patient care and
reduce economic burden of cost of health care asdcgated mortality and morbidity.
Cruse, in a prospective study of all surgical waioflpatients at Foothills Hospital
over a period of 10 years estimated that a SSéasmd a patient’s hospital stay by
approximately 10 days with an additional cost dd@2 This shows that SSls are
morbid and expensive on the health system andsteréld be taken to minimize
them. Health care costs of a patient with postdperanfections are almost twice the
amount of costs for those without (Broex EC etAfcording to De Lissovoy et al,
SSI usually leads to significant economic burdeterms of increased length of stay
and escalated cost of treatment. Their analysiardeated nearly 1 million additional
inpatient days and 1.6 dollars in excess cost.

According to Valentini et al, the accepted rateefirosurgical SSI is less than 5%
and in a consecutive series of 1747 patients uleati elective neurosurgery and
prophylactic antibiotics it was found that majoritiyneurosurgical SSI typically
occur within two weeks to one month. In a retrospecstudy of consecutive patients
undergoing neurosurgery betwe€hJanuary 2007 and'Danuary 2008, done by
Alina P et al, 42 postoperative SSI were identit@d most were superficial 52.3%,

12
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with lower incidence of deep 33.33% and organ/si&is 14.28%. According to a
study by Siti Suriyati et al, many of the SSis igentified during inpatient stay and
mean time between surgery and onset of infectidiigo 25" day with a median of
the 10" day. Postoperative wound infections are rarelgatet! before the third day
because of the dressing that is still on the wound.

According to Hosein et al, postoperative neurosaigite infections carry a
significant morbidity because of proximity to theninges and brain parenchyma.
Despite SSl rate being low it has dire consequebeeause of extension of infections
to involve the calvaria causing osteomyelitis, mges causing meningitis and
cerebrum causing brain abscess which are diffitulireat because of presence of
multiple organisms and poor cerebrospinal penetngt antibiotics resulting in
serious morbidity and mortality with incidence ug® %( shunt associated).

In a study of 255 pairs of patients by KirklandaktSSI were found to be morbid and
expensive with the presence of SSI increasingtatityrrisk by 2-11 fold. However,
not all SSlIs are the same. According to Fry Deorspof economic burden which do
not take into account the depth of the infectiothermanner in which the infection
occurs are underestimating the depth of these d¢oatioins. This often leads to loss
of income because of disability associated witls¢heafections.

According to Horan et al, (modifications of Cenfioe Disease Control and
Prevention (CDC) definitions of SSI), nosocomiaigical site infections are
classified and defined as:

Superficial incisional SSI: This is a SSI that ascwithin 30 days of an operation and
involves only the skin and the subcutaneous tissweound is not considered to have
a superficial incisional SSI if a stitch abscesgressent, if the infection is at an
episiotomy, a circumcision site, or a burn wournif the SSI extends into fascia or
muscle. The wound also has atleast one of theviollgr Purulent discharge (culture
documentation not required), organisms isolateohffloid/tissue of the superficial
incision, at least one sign of inflammation (e.ginpor tenderness, indurations,
erythema, local warmth of the wound) is preser vilound is deliberately opened by
the surgeon or the surgeon or attending physiaafades the wound infected.

Deep incisional SSI. This occurs within 30 dayshaf operation or within one year if
an implant is present and involves deep soft ts¢eq). fascia and or muscle) of the
incision. It presents with at least one of thedwiing: Purulent discharge from the
deep incision but without organ/space involvemtasgial dehiscence or fascia is
deliberately separated by the surgeon becausgrms si inflammation, a deep
abscess is identified by direct examination ormyreoperation, by histopathology,
or by radiologic examination or the surgeon orratteg physician declares that a
deep incisional infection is present.

Organ/space SSI. It occurs within 30 days of therafon or within one year if an
implant is present and involves anatomical striechot opened or manipulated
during the operation. It also has atleast one @following: Purulent drainage from a
drain placed by a stab wound into the organ/spaganisms are isolated from the

13
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organ/space by aseptic culturing technique, anesissa the organ/space is identified
by direct examination, during reoperation, or bstdywathology or radiologic
examination or a diagnosis of organ/space SSI terbg the surgeon or attending
physician.

Numerous studies have been published on risk faessgociated with SSI. They are
both patient and procedure related. Examples kffaistors include: Increased age
and longer operation duration (Valentini et al 20@besity, malnutrition, increased
American Society of Anesthesiology (ASA) scoreranperative blood transfusions
and diabetes (Schuster et al, 2010), early reaparétietard et al 2008), male
gender, no antimicrobial prophylaxis and post-ofpegacerebral spinal fluid leak
(Korinek et al 2005) and procedure done in laté ¢8anchez-arenas et al, 2010).

According to Edwards Wong, CDC developed Nationasdtomial Infections
Surveillance System (NNIS) risk index in the ye@91 as an improvement over
SENIC (Study on Efficacy of Nosocomial Infectionr@ml) risk index which ranges
from O to 3 points and is defined by three indegen@nd equally weighted variables.
One point is scored for each of the following wipeesent:

* American Society of Anesthesiology (ASA) physistdtus classification score >2

* Either contaminated or dirty/infected wound ciasation

* Length of operation > T hours (where T is appnuade 75th percentile of duration
of the specific operation being performed.

In a study by Robert H et al, it has been showhdlthotomization of the American
Society of Anesthesiology (ASA) score in NNIS rigklex is an advantage over the
SENIC risk index. Its ease for collecting and itgeativity seem advantageous.
Another advantage is that the NNIS risk index wspsocedure related cut point to
indicate a long duration of surgery for an indivatlprocedure, rather than a 2 hour
cut point for all procedures.

ASA score is an index to assess overall physiedlistof patient before operation
ranging from 1 to 5. It has been shown highly prede for development of SSI
according to a study done by David H et al.

TABLE 1: Physical status classification for surdipatients (ASA score)

Class | | A patient in normal health
Class Il | A patient with mild systemic disease ragsglin no functional limitations

A patient with severe systemic disease that liatsvity, but is not

Class Il |. o
incapacitating

Class IV | A patient with severe systemic diseaseitha constant threat to life

Class V | A moribund patient not likely to survive Bdurs

14
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The Center for Disease Control and Prevention (Clit)g an adaptation of the
American College of Surgeons’ wound classificaseshema divides surgical wounds
into 4 categories (CDC 1999):

Clean wounds: The wound is judged to be clean vhemperative procedure does
not enter into a normally colonized viscus or lunoéthe body. The SSI risk kis
minimal and originates from contaminants of therapeg room (OR) environment
or from the surgical team, or most commonly frormgdolonists. The most common
pathogen itaphylococcus aureus. SSI rates in this class of procedures shoul®®be 2
or less, depending upon other clinical variablesstheurosurgical elective
craniotomies are clean wounds and have no sigmf@ttion or inflammation and are
closed primarily. There’s usually no break in agefgchnique.

Clean-contaminated wounds: A clean-contaminategicairsite is seen when the
operative procedure enters into a colonized viscusvity of the body, e.g. paranasal
sinuses, trans-nasal and trans-oral proceduresetnodigmoid craniotomies, but
under elective and controlled circumstances. Thstrm@mmon contaminants are
endogenous bacteria from within the patient. Inégctates for these procedures are
in the range of 4% to 10% and can be optimized gpikcific preventive strategies.

Contaminated wounds. Contaminated procedures @doeim gross contamination is
present at the surgical site in the absence ofoisvinfection. As with clean-
contaminated procedures, the contaminants aresitter that are introduced by
gross soilage of the surgical field. Infection satéll be greater than 10% for this
classification of wound, even with preventive aittilcs and other strategies e.qg.
compound skull fractures.

Dirty wounds: Surgical procedures performed whetiva infection is already
present are considered dirty wounds. Pathogens éxjpected are those of the active
infection that is encountered. Unusual pathogea®#ien encountered in dirty
wounds, especially if the infection has occurred imospital or nursing home setting,
or in patients receiving prior antibiotic therajgyg. brain abscesses, subdural
empyema etc.

Prolonged preoperative hospital stay is associatdda higher rate of infection. This
is because prolonged preoperative hospital stalgleacolonization with
antimicrobial resistant micro-organisms and itsiléctly affects patient’s
susceptibility to infection either by lowering hassistance or by providing increased
opportunity for ultimate bacterial colonization. @xding to a study done by
Odhiambo VD, prolonged preoperative hospital stag awssociated with a higher risk
of postoperative infections.

Contamination of surgical sites by microbes is ersal despite cutting edge
technology. According to Byrd et al, total surgi@iald sterility is not possible
because right from the moment a surgeon performsitilnalistic surgical scrub,
bacteria are present in the water and these baeeziviable but cannot be culture
hence contributing to the microbial burden in SBherefore the perception of total

15
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sterility in the surgical field should be abandof@dclean field because not all the
bacteria are eliminated.

The study by Bible JE et al, has documented thatiyall surgical gowns used in the
operating room contain the presence of microorgasiwith the region having the
lowest concentration of bacteria being in the radietween the chest and operative
field, indicating that this may be the cleanestarkthe surgical gown.

The study by Bible et al, also documented that'dirtiest” regions, of an operating
microscope drape used in craniotomy operationgharehafts of the optic eyepieces
for the primary surgeon, the forehead portion otihbewing stations, and the
overhead portion of the drape and have been shoapgroach 100% contamination.
The choice of antiseptic agent may have a sigmifieffect on the rates of SSI.
Chlorhexidine has been found to be better in prengrsuperficial and deep
incisional infections. This is according to a ramiped study of 849 subjects by
Darouiche et al., who found a lower rate of SSlgemvhsing chlorhexidine alcohol
group 9.5% than in the povidone-iodine group wtiield an infection rate of 16.1%.
After production and refinement of Alexander FlegimPenicillium mould extract in
1940’s, antibiotic prophylaxis has served as a nadr&anced form of antisepsis with
a further advancement in infection control (Bar&eal).

A meta-analysis of six prospective randomizedsribl Barker et al, concluded that
antimicrobial prophylaxis is recommended for aduitl pediatric patients undergoing
craniotomy and spinal procedures as it reducesaties of post-operative meningitis
by half.

In a randomized clinical trial by Ronald F et arreed out between Oct 1979 and
June 1984 on 846 patients showed a statisticahjifstant difference in post-
operative infections between those that were gpasioperative antibiotics (4
infections 0.96%) and those that weren’t given(umd infections 3.64%). Hence it
has been proven that the incidence of post-operatfections can be significantly
reduced by giving routine perioperative antibiatithe conclusion was that routine
perioperative antibiotic prophylaxis can signifidgnmeduce incidence of post op
infections.

Perioperative antimicrobials are safe and effedtiveducing surgical site infections
as evidenced by a critical appraisal of antibipticphylaxis on 4,578 patients which
showed a significantly lower infection rate of %a&vas seen in low-risk patients
(clean craniotomy, no implant) with antimicrobiabphylaxis versus those without
(4.6% vs 10%, p < 0.0001).

According to Harbarth et al, antimicrobial prophgashould not routinely exceed 24
hours( 1 dose at induction and 2 more doses pesabyely) with published evidence
showing that after wound closure antibiotic proixys is unnecessary and may lead
to increase in resistant bacteria.

16
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According to guidelines by Dale et al, the initilglse of prophylactic antibiotics
should given within 30 minutes prior to the inoisito achieve an adequate tissue
concentration at the time of first skin incisiorheldose should be based on the
patients’ weight because pharmacokinetics mayteeeal in obese patients who are
predisposed to SSI. A study done by Bosco JAtldleany additional dose of
antimicrobial agent should be given intraoperativethe operation continues after
two half-life’s of the initial dose or if massivetraoperative blood losses occur
(approx. 1500ml).

A study done in Central hospital, Benin City byblsi et al, showed that increasing
age was associated with increased prevalence tbpesative infections probably
due to reduced immunity. This study also showefdiht antimicrobial sensitivity
patterns for different organisms. Also postopemtiound infections have become a
serious problem in developing countries owing thhaotic resistant bacteria poor
infection prevention programs, crowded hospitaliemment and the irrational use of
antibiotics.

Both gram positive and gram negative microorganiaresnvolved in increasing
rates of SSI. In a prospective study done at halsiiitala Lumpur, by Buang et al out
of the 30 infected wounds 25 grew organisms, wiseBedid not grow any organisms.
The most common organisms found in craniotomy 8$his study include:
Staphylococcus aureus 36%,Methicillin resistant S. aureus (MRSA), 17%,
Pseudomonas aeruginosa 13% andAcinetobacter spp 10% and others 8%.

Skin flora is generally regarded as the most comoause of SSI. Butin a
prospective study done by Alicia, et al, on skittumes obtained from the operative
sites of 609 neurosurgical patients, no associatas found between high bacterial
colony counts on the skin of operative sites eitiedore or after the skin preparation
and subsequent SSI. Hence longer skin preopenatgaration doesn’t correlate
with lower post-operative bacterial colony counts.

According to the Nottingham Antibiotic guideline®@mittee, the recommended
antibiotic dose and route for clean neurosurgicat@dures is intravenous cefuroxime
single dose 50mg/kg max.1.5g, if MRSA positiveantnous teicoplanin single dose
10mg/kg max.400mg and if severe penicillin and edgpdporin allergy (and covers

for MRSA) intravenous teicoplanin single dose 1fkggnax400mg (Sital Mistry et

al 2012).

Optimal prophylaxis with antimicrobials for surgangludes: appropriate choice of
antimicrobial agent, proper timing of administratiof antimicrobial agent just prior
to skin incision and limitation of administratiohantimicrobial following surgery. A
randomized clinical trial by Ronald et al, showkdttroutine perioperative antibiotic
prophylaxis significantly reduced the incidencgostoperative neurosurgical
infection.

In the perioperative period SSIs may be reduceprbyenting several modifiable risk
factors.

17



UNIVERSITY OF NAIROBI

A study done by Greene KA et al, shows that in eatib patients require optimum
nutrition. In this study it was found that low ser@lbumin levels <3.5g/dl was
associated with a greater frequency of wound irdast

In a prospective randomized double blind trial 86 Jatients stratified by Snyderman
et al, it was evident that with routine use of pre@tive immune boosting
supplementation (arginine, omega-3 fatty acids,detiry nucleotides) in patients
undergoing surgery significantly reduced the innkeof post-operative wound
infections and therefore decreasing the lengthosphalization. Hence optimizing
those with poor nutritional status reduces thedece of SSis.

Obesity is also a major concern to the neurosurg&oeording to Toma et al,

patients with obesity have poor tissue penetrasigrerioperative antibiotics
therefore reducing their efficacy and predisposm§SI. Weight reduction in the
obese is indicated to decrease surgical complizgitio

Several studies have examined the influence ofgamr@ive whole-body bathing with
chlorhexidine or other wash products on surgicfdtion; Webster et al in a
randomized controlled trial, found no clear evideo€ benefit of chlorhexidine baths
over wash products e.g. bar soap.

Determining the optimal order of surgical caseggrared in a day by any particular
surgeon is important. It has been shown that pesatipe infections tend to be higher
when procedures are performed later in the days iBHbecause of probable
deterioration of operating theater cleanlinesss tsfiaconcentration because of fatigue
and nursing shift changes (Gruskay J et al 2012)

According to the Nottingham antibiotic guidelinég recommended neurosurgical
antibiotic prophylaxis regime for clean, clean @ninated and contaminated wounds
is cefuroxime and cefazolin.

In a multicenter collaborative study ( Steinberglet showed that there was a
relationship between the timing of perioperatinét@otics and SSI risk with a lower
risk occurring when antimicrobial prophylaxis (witkphalosporins and other
antibiotics with short infusion times) were giveithin 30min prior to incision.
Antibiotics given within 30 minutes of skin incisidiad an infection rate of 1.6%
while those given between 31-60 minutes prior ia skcision had infection rates of
2.4%.

The choice of antimicrobial prophylaxis has a ligact on reduction on SSI.
Cefuroxime is a¥ generation cephalosporin with an elimination Hiféf-of 1.3

hours and good penetrative ability through the @lbrain barrier. A prospective
multicenter study by Holloway et al, showed thatilaatic prophylaxis with
cefuroxime is well tolerated, has good efficacy andssociated with reduced rates of
SSls.

Additional intraoperative doses of antimicrobiakats are recommended if the
procedure is more than three or four hours in dumatr if the duration of the
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procedure exceeds two half- lives of the antibgoidministered preoperatively or if
major blood loss occurs.

It has been the norm that hair is removed fronoterative site before surgery. This
may either be done with razors, clippers or creaSochrane review by Tanner et
al, showed that there was no difference in thesrat&SS| among patients who had
and those who did not have their hair shaved beforgery. If shaving was to be
done then using clippers had a lower rate of p@stijve infections than when using
razors.

In a randomized equivalence trial by Parienti ethere was no difference between
hand rubbing with alcohol aqueous alcoholic solutand the ritualistic hand
scrubbing with antiseptic soap and antiseptic pagman containing povidone iodine
and chlorhexidine in reducing SSI.

Locally injected antibiotics, in addition to systeally delivered prophylactic
antibiotics, are a promising and low-risk interventin minimizing the bacterial
inoculum. In a prospective study, Miller et al,osaled a lower incidence rate of SSI
when local neomycin/polymyxin was used togethehwitstemic antimicrobials than
when systemic antibiotics were used alone.

Redosing antibiotics in long-duration proceduresoatine intervals is recommended
to maintain antimicrobial action at the interngktie level. Intraoperative redosing
with cefazolin was associated with a 16% reducino8SI (Zanetti et al).

“The solution to pollution is dilution” low-pressitavage, combined with detergent
or antibiotic agents, is indicated in the intragtime care of routine surgical wounds.

Surgical procedures are invasive procedures andresant in transfer of infections
between surgical patients and staff. Wearing adequatective barriers may reduce
the chances of transfer of infections. In a Cocanaview by Parkinson et al, double
or even triple gloving reduced perforations toitireermost glove which was the last
barrier between the surgeon and the patient beffitsacy to reduce surgical site
infections has yet to be observed.

Surgeries that have more mechanical stress oncsiigjoves, such as instrumented
spinal fusions, warrant consideration for more tbae layer of glove or more robust
material.

Forceps destruction of skin edges, electrocausery,retractor-related soft tissue
ischemia are major determinants in preventingrndauafection.

The use of bovie electrocautery is commonplacesir@surgical operations,given its
ease of use and efficiency in providing pinpoinlestasis. Electrocautery causes
local tissue destruction impairing local blood flawd leading increased rates of
infection.

A study by Joy Ryan (2005), showed a lack of cdesisy in wound dressing change
practices. She concluded that the type of primanmitial dressing-post operative
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dressing should include: non adherent over incisignxeroforms, absorbents for
exudates e.g. dry gauze dressing and transpalmnpfimary dressing should remain
for 48-72 hrs after conclusion of surgery (CDC reatendation is 24-48 hrs) and
dressing change should be done at the recommemadeadvith sterile dressing and
washing hands before and after by a registerecgenurs

Prolonged courses of antibiotics (beyond 24 hoosigperatively) are sometimes
administered in a prophylactic fashion, yet evidefor the efficacy of this practice is
lacking.

In a retrospective study Evans et al, showed thdy dhlorhexidine baths are
effective in decreasing skin colonization ratesrmthicillin-resistant. aureus and
Acinetobacter infection, in addition to lowering rates of cattretelated bloodstream
infection.
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PROBLEM STATEMENT

Surgical site infections requiring immediate atit@mtare a major problem for many
neurosurgical patients undergoing craniotomiesthagresence of SSis leads to
increased morbidity and mortality. Craniotomy sitgerficial wound infections, bone
flap osteitis and organ/space infections will regulan additional increase in the
health economic burden.

STUDY JUSTIFICATION

People go to hospital with the expectations ofiggtbetter but they do have an
anxiety of contracting postoperative infectionsa@gpes in health care delivery may
result in shorter hospital stays.

Governments and international health organizatawasncreasingly putting pressure
on hospitals to improve patient outcomes and redasts. Up till now there has been
no study done in KNH determining the burden of &1 therefore this study will

aim to determine the rate, risk factors and miagaaisms involved. It will also be a
guide to policy on antibiotic choices in cranioto®$ls.

HYPOTHESIS

Rate of infection in KNH will be the same or highiean that given in literature,
which is four to twelve per cent. The pathogensthed resistance pattern will be the
same as that found in other literature.

OBJECTIVES
MAIN OBJECTIVE
To determine the incidence of SSI in craniotomiad its associated risk factors in
KNH.
SPECIFIC OBJECTIVESWERE:
a) To determine the rate of surgical wound infectionsraniotomies

b) To determine the risk factors associated with SSI

c) To identify bacterial causative agents of SSI drairtantimicrobial
susceptibility patterns.
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METHODOLGY

STUDY LOCATION

The study was conducted in the neurosurgical waddnaain intensive care unit
(ICU) in Kenyatta National Hospital, the largestioaal referral and teaching
hospital in east and central Africa, with a bedazaty of the 22 patients in the main
ICU and 47 patients in the neurosurgical ward. iéerosurgical ward can
accommodate 34 adult male and female patientsil@eh and 5 critical care
patients.

STUDY DESIGN
This was a prospective observational study.

STUDY POPULATION

The cases were defined as any patient who mehghgsion criteria and underwent
elective clean and clean contaminated craniotofmes June 2014-March 2015. A
total of 80 patients were included.

INCLUSION CRITERIA
» All patients above 18 years

» Consenting patients.

» All patients with class 1 and 2 wounds as defingdimerican College of
Surgeons.

EXCLUSION CRITERIA
» Patients with primary cerebrospinal fluid shunt lamgs.

» Patients highly suspicious of CNS infection priothe procedure e.g. cerebral
abscess, subdural empyema, cerebral tuberculosis.

» Patients with dirty wounds.
» Patients who die within 30 days after surgery.

SAMPLE SIZE ESTIMATION

Estimation of the proportion of patients undergoingniotomies enabled estimation
of the incidence of SSI in craniotomies and itoasged risk factors.

There’s no documentation/ publication in Africa/ri§@ on the incidences of
Craniotomy SSI and the total population of patiemtdergoing craniotomy surgery is
unknown.

Since this is a prospective observational studythadstimated population
proportion or prevalence/ incidences are not kngwn0.05 was used.
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A margin of error of 10% was used to estimate Hmae size that fits the estimated
resources.

Based on the 95% confidence interval, a precisiwargin of error)d =+10% and
that the estimated population prevalence propostias unknown,p =0.05, was

used. A
significance levelr = 0.05implying Z_, =1.96 i.e. 95 % confidence level was used.

The following Sample size determination formulaifaidence studies (Lwanga SK
& Lameshow S, 1991) was used to estimate the ptiopaof population study size.

_ [le—a ]2 p(1-p)
= =
n:[1.96] x 0.5« (0.50) .

0.7
The estimated sample size was 96.

DATA COLLECTION

Data was collected using neurosurgical site indectorm that was adapted from
National Surveillance of surgical Site Infectiodldaving neurosurgical procedure in
Scotland.(Appendix II)

MATERIALSAND METHODS
Consecutive patients that fitted the inclusionecra were included in the study. All
SSI that appear within 30 days after operation wlemented. The following
variables were measured:

1. Preoperatively: age, sex, ASA score, nutritionalus (body mass index),

length of preoperative stay in hospital and lonmgitase of steroids (more than
one week).

2. Perioperative: antibiotics, type of operation, shifien the operation was
done, duration of operation and wound classificatio

3. Post-operative: date of SSI, classification of Sg&ctrum of microbes,
antimicrobial sensitivity, length of post-operativespital stay, post discharge
surveillance and length of hospitalization.

The SSI was classified as superficial, deep, ospate infections (intracranial e.g.
osteomyelitis, abscesses, meningitis, ventricdl#csording to CDC. Questionnaires
were administered to eligible participants. Paiemére observed for presence of
postoperative infections and samples taken froeciefd wounds. Samples were
cultured on chocolate and blood agar and isoldtsgified using colonial
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morphology, gram stain and biochemical tests. $igitgitesting was done on
Mueller Hinton agar medium. Disc diffusion was usedest the antimicrobial
susceptibility patterns to commonly used drugsraaathogens implicated in
infections.

LABORATORY PROCEDURES:
a) Sample collection and transportation.

Pus swabs from the surgical site were collectegtesdly (after cleaning with
saline solution) using a sterile cotton swab akérao the laboratory within one
hour.

b) Isolation and identification of microorganisms

Samples were inoculated on plated chocolate blgad @nd blood agar for
gram positive bacteria and MacConkey agar for gnagative bacteria.
The plates wereincubated and bacteria identifigagustandard laboratory
Identification methods.

Culture and identification tests
* The wound was cleaned by thorough flushing withilstsaline and excess
saline blotted from wound bed with sterile gauze.

» Soiled gloves were removed and hand sanitizer eghp8terile gloves were
then applied.

» Sterile culture collection/transport kit was opemedemove swab.

» Without touching swab to surrounding wound edgeskar the swab was
rotated over a one centimeter area at the centeeaipen wound for 5
seconds.

» Swab was placed in the transport kit and labeled identification number,
date and time of collection and source of specimen.

* The specimen was immediately transported to thevitbin one hour of
collection.

» Chocolate blood and MacConkey agar were inocullayestreaking the
specimen as soon as it is received in the lab. sWad was rolled over a small
portion of the agar surface and streaked for ismlat

* These were incubated in 5-10% carbon dioxide @ B8egrees for 24-48
hours.

» Colonies were then be identified by their morphglagth the assistance of
the microbiologist.
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Gram stain procedure

Colonies were spread evenly on a slide to formradimear.

The smear was heat fixed by passing it two to tlirees through a flame

The slides were stained as follows:

They were flooded with crystal violet then genilysed off with tap water.

They were flooded with iodine and left for atletisee seconds. The iodine
was be rinsed off with tap water.

They were then decolorized by adding acetone or &lg#hol to the smear for
30 seconds while holding the slide at an angldltavahe decolorizer to
drain.

The excess decolorizer was gently rinsed off fos@onds with tap water.

The smear was flooded with neutral red counterstaiB0 seconds and then
gently rinsed off with tap water.

The slide was allowed to dry and then examined uadeicroscope for gram
negative and positive rods and cocci.

Antimicrobial susceptibility testing to selectedigs was done by the disc
diffusion method on Mueller Hinton agar.

Gram positive isolates were tested for Penicitimpicillin, Augmentin,
Levofloxacin, Erythromycin, Vancomycin and Teicapla

Gram negatives were tested for Amikacin, DoxyewygliGentamycin,
Ceftazidime, Cefuroxime, Piperacillin/Tazobactand &eropenem.

Gram positive organisms were tested for methiciisistant staphylococcus
using cefoxitin disc screen test and gram negditacteria tested for extended
spectrum beta lactamase on muller hinton agar amdj wlisc diffusion with
Cefotaxime and ceftriaxone.

Culture and sensitivity method
1% DAY

Using a sterile wire loop, 3-5 well-isolated colesiwere emulsified in 3-4 ml
of sterile physiological saline.
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In a good light the turbidity of the bacterial sespion was matched to the
turbidity of to 0.5 McFarland standard (the staddaas mixed immediately
before use). When comparing turbidities it wasezasi view against a printed
card or sheet of paper.

Using a sterile swab, Mueller Hinton and blood aagar plates were
inoculated for gram negative bacteria and gramtpedbacteria respectively.
Excess fluid was removed by pressing and rotatiegstvab against the side
of the tube above the level of the suspension.siabs were streaked evenly
over the surface of the medium four to six timesating the plate
approximately 60° to ensure even distribution.

With the Petri dish lid in place, the Petri diskesre allowed 3-5 minutgso
longer than 15 minutes) for surface of the agar to dry.

Using sterile forceps, the appropriate antimicrbbliscs were placed and
evenly distributed in the inoculated plate.

Within 30 minutes of applying the discs, the platese inverted and
incubated aerobically at 37°C for sixteen to eighthours.

2NP DAY:

After overnight incubation, agar plates were exadito ensure that the
growth was confluent or near confluent.

Using a ruler or caliper on the under of the pl#te,diameter of each zone of
inhibition was measured in mm. The endpoint ofition will be where
growth starts.

EXPECTED RESULTS

Interpretation of zone sizes

Using the Interpretative Chart the zone size oheattimicrobial was interpreted by
reporting the organism as 'Resistant’ and 'Seedi8usceptible)'.

ResistantA pathogen reported as ‘resistant’ implied thatnfection it had
caused was not responding to treatment with theg tiravhich it is resistant
irrespective dose or site of infection.

Sensitive (susceptibleX pathogen reported as sensitive suggested that th
infection it has caused was likely to respond ¢atiment when the drug to
which it is susceptible was used in normal recontedrdoses and
administered by an appropriate route.
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QUALITY ASSURANCE OF PROCEDURES

Specimen collection and inoculation onto media veargied out aseptically

All the laboratory procedures were carried out Wit assistance of qualified
personnel. Quality control measures were carrigcdabeach step of the specimen
processing. Standard operating procedures wereedteefor all procedures

Reagents and stains.

The date of preparation for each batch of reagamdsstains were indicated. The
gram stain reagents were properly stored and vested with the control strains
ATCC 25923 for gram- positive and ATCC 25922 foargr negative organisms were
used.

Culture media

Media was prepared as per manufacturer’s instmgtimd the date of preparation
indicated on each batch. Control strains were cedttio assess media quality. To
assess for media sterility 2% of plates from eatictbwere incubated overnight at
37°C and checked for contamination. Where contaminatias suspected the entire
batch was incubated for upto 18 hours afG#nd those that were contaminated
were discarded.

To assess whether the culture media could supponitly of microorganisms 2% of
the plates were inoculated with an appropriaterobstrain. If growth was not
supported the particular media was discarded asthfmedia prepared.

Media was kept at 4-8% for a maximum of three weeks

DATA MANAGEMENT AND STATISTICAL ANALYSIS

Data was entered, cleaned, validated and codemaslthecked for any wrong entry
and double entry and corrected. External hard diislds were used for backup in
case of damage and/or loss of original data amwastpassword protected. All data
was stored under lock and key and with passwortkpted files under the custody of
the principal investigator to prevent any illictcess to the data.

Use of coded data was done to ensure maximum @miality. Raw data will be
deleted and destroyed from any existing hard cogiitise end of the study by paper
shredding, and formatting and deleting from any sopy storage devices including
computers, flash discs and hard discs.

Data from the structured questionnaire/tool wasdyaed using SPSS version 17.0.
Descriptive analysis was used to determine meaggiéncies and proportions of the
various variables and findings presented by me&gsaphs, tables and charts where
appropriate.

Univariate and multivariate logistic regressionlgsia was done to analyze the
association of the risk factors and SSlis. Confiddaeel was taken as 95% (p<0.05)
and was included in the multivariate analysis dred®@dds Ration and 95%
confidence interval was determined
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ETHICAL CONSIDERATION

Approval to conduct the study was sought from ti@N.Department of Surgery and
KNH/UON ethics and research committee. The coltectf data for the study was
begun once approval to conduct the study was given.

All the parents or guardians of patients seletdethe study were requested to sign
an informed consent form before being enrolledlierstudy. The principal
investigator administered the written informed ants The selected patients were
informed that participating in the study was voamtand that withdrawing from the
study would not interfere with their right to reeeitreatment at the hospital. The
patient incurred no extra cost during the studforimation obtained was kept
confidential. Results of the study will be madeikde to members of the medical
fraternity and published.

OUTCOME

The expected outcome was to identify and deterteencidence of SSls, identify
the bacterialcausative agents and sensitivity pett® commonly used antibiotics.
Wound infection was identified by the presencergtreema, localized swelling, and
raised local temperature, pain, and purulent diggha

STUDY LIMITATIONS

The main limitations encountered in this study wenmedest sample size as compared
to other studies and loss to follow up for someegoés.
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RESULTS
Age and sex distribution

Eighty patients were recruited in this study(53.75%)were femalemnd37(46.25%)
malesrepresenting a male to female rati(5.8: 4.6. There waso statistica

difference betweerhe male and female (-value<0.05).

The age range was 18-y8ars with the majority (30¥being between 2-30 years.
Themedian age of the respondents was 38 years (I(8-50 years).

Figure 2: Age group ahe patients (with and without €).

30%
25%
20%
15%
10%

5%

0%

<20 20-30 31-40 41-50 >50
years years years years years

OWITHOUT SSI
B WITH SSI

Most of the infections were in the -50 age group.
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Table 2. Association of class of SSI and numbetayk in hospital

CLASS OF SSI LENGTH OF STAY IN | NUMBER OF PATIENTS
HOSPITAL
(DAYS)
SUPERFICIAL 15-30 days 2 (2.5%)
31-45 days 2 (2.5%)
DEEP 31-45 days 1 (1.25%)
ORGAN/SPACE >45 days 1 (1.25%)

Of the six patients with SSI four had superfici&llSone deep and organ/space.
Patient who developed deep and organ/space S3idsadin hospital for more than

one month.

Table 3. Comparison of days in hospital for pasesith and without SSI.

STATE OF WOUND

NUMBER OF PATIENTS

THE MEAN POST-OP
NUMBER OF DAYS IN
HOSPITAL

SSI

16

NO SSI

74

5

Patients with surgical site infection were assadatith a longer duration of hospital
stay as compared with those without SSI (11 daygdoin hospital). This difference
was statistically significant (p<0.05). The averagst of hospital stay in patients
with no SSI was 1100 dollars and with SSI it wama@st triple the amount.
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Table 4. Risk factors associated with SSI.

NUMBER OF PATIENTS
RISK FACTORS | SSI (n=6) NO SSI (n=74) | TOTAL p-value
BMI (n=80)
<18.5 1 (16.67%) 3 (4.05%) 4 0.1724
18.5-24.9 0 (0.0%) 40 (54.05%) | 40 0.0109
25.0- 29.9 2 (33.33%) 27 (36.49%) 29 0.8769
> 30 3 (50.00%) 4 (5.41%) 7 0.0002
SMOKING (n=3) |1 (16.67%) 2 (33.33%) 3 0.4004
STEROID USE 6 (7.50%) 74 (92.50%) 80 0.000
(n=80)

Body mass index.

Fifty percent of the patients who underwent surgeiyis study had normal BMI and
did not develop SSI .50% of the patients who deyetioSSI were found to be obese
and this was stastistically significant (p<0.05).

Smoking.
In this study only 3 patients were smokers anddmweloped SSl.in this study there
was no association between smoking and the developaf SSI.

Steroid use.

All the patients who underwent surgery in this gtuekre on steroids and 6 developed
SSI while 74 did not develop SSI.
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Table 5.The ASA score of patients with SSI (n=6).

ASA SCORE FREQUENCY % OF p-value
SS NO SSI PATIENTS

WITH SSI

IN EACH

ASA

SCORE
. Normal healthy patient 1(16.67%) 22 (29.73%) | 4.35% 0.4966
(n=23)
II. Patient with mild systemic 3 (50.00%) 46 (62.16%) | 6.12% 0.5565
disease (n=49)
lIl. Patient with severe disease | 2 (33.33%) 6 (8.11%) 25% 0.0477
that is not Incapacitating (n=8).

Only majority of the patients (61.25%) had an ARAre of Il. These were patients
who underwent surgery and had mild systemic disease
SSI was observed in only 4.35% of patients with As8Are of I, i.e normal healthy
patientsand in 6.12% of patients with ASA scorand in 25% ofpatients with ASA
score of Il (patients with severe disease thabisincapacitating). ASA score was
associated with the development of SSI. Patiertts ASA score of Il were more

likely to develop SSI and this was stastisticalyngficant (p<0.05).

Table 6. Relationship between time and duratiosuofiery with SSI.

Variable SSl OR (95% CI) p-value
No (-) Yes (+)

Shift when the surgery was done

Morning 55 (74.32%) | 3(50.00%) | 1.00 (Ref)

Afternoon 25(25.68%) | 3(50.00%) | 2.89(0.54-15.58) | 0.216
Duration of operation

Less than 4 hrs 19 (25.68%) | 1(16.67%) | 1.00 (Ref)

More than 4 hrs 55 (74.32%) | 5(83.33%) | 1.73(0.19-15.74) | 0.628
Surgical drain insertion

Yes 17 (21.25%) | 4 (66.67%) | 9.23 (1.53-55.85)

No 63 (78.75%) | 2(33.33%) | 1.00 (Ref) 0.016
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Most of the surgeries (75%) lasted longer thandr$icand that was above the
recommended NHSN risk index of 219 minutes (Ref(BINIS Report 2004). Most
of the SSI occurred in the morning shift and 5%hef patients with drains developed

infections.

Seventeen (21.25%) out of 80 patients had placeofenrgical drains during closure
of the scalp. 66.67% of those patients who devel&@f®l had surgical drains. Patients
with surgical drains were more likely to developl 8&mpared to those without
surgical drains.This association was statisticsiiyificant(OR: 9.23; 95% CI: 1.53-

55.85; p-value=0.16).
CRITERIA FOR IDENTIFYING SSI

Table7. State of the wound in patients with SSI

Specify criteria used for identifying SSI, n=6

Fuegcy

Percent (%)

Purulent discharge
Yes
No
Organisms isolated from aseptically collected a&sf
or swab from surgical site
Yes
No
Pain or tenderness
Yes
No
Heat
Yes
No
Fever
Yes
No
Redness
Yes
No
Localized swelling
Yes
No
Abscess
Yes
No
Incision deliberately opened by surgeon
Yes
No
Wound dehisces spontaneously
Yes

No

[l e))

r

[@]e))

N B~

N

AN

100%

100%

100%

83.33%

16.67%

66.67%
33.33%

83.33%
16.67%

66.67%
33.33%

33.33%
66.67%

16.67%
83.33%

33.33%
67.67%
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Other evidence of infection found on direct exam|or
diagnostic tests e.g. radiological
Yes 1 16.67%
No 5 83.33%

The six patients with SSI had purulent dischargbaincision site with pain or
tenderness at the site. Bacterial microbes wetatesbaseptically with a swab. Five
presented with heat and/or redness at the site ikl fever and/or localized
swelling and two with an abscess and/or spontan&ousd dehiscence. The most
common presentation of SSI was purulent dischdngrigh the surgical wound and
pain.

GROWTH PATTERN OF MICROORGANISMS IN PATIENTS WITHS®

Wound swabs were obtained from all the cases giclrsite infections and taken to
the laboratory for analysis. The samples were oedton blood agar and Mac Conkey
agar, followed by identification of the isolatesbd on their colony characteristics.
The disc diffusion method was used for the antiobal susceptibility patterns
following Clinical Laboratory Standards InstituteL(S1) guidelines. Organisms were
isolated from all the samples (100%). (Table 8.Zig

Table 8. Growth pattern of the microorganisms

MICROORGANISMS FREQUENCY PERCENT (%)
Pseudomonas 3 33.33%
Staphylococcus aureus 3 33.33%
Escherichia Cali 1 11.11%
Klebsiella 1 11.11%

Proteus 1 11.11%

Total 9 100%
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Figure 2: Organisms isolated

The commonest organism wa@saureus andPseudomonas. Out of the 6 positive
cultures 3 were pure and 3 had mixed growth cutuketotal of 9 bacterial isolates
were obtained. 3 (33.33%) were gram positive a(@b87%) were gram negative.
Saureus andP. aeruginosa were the predominat organisms isolated.

Table 9. Pattern of resistanceSfureus.

Microorganis | Penicilli | Ampicilli | Augment | Levofloxac | Erythromyc | Vancomyc | Teicoplan
m n n in in in in in

S.aureus 3 3 3 1 3 0 0
(100%) | (100%) | (100%) (33%) (100%)

RESISTANCE PATTERNS IN GRAM POSITIVE ORGANISMS.

Among gram positive organisms isolated 33.33% v@aereus of which 100% were
resistant to Penicillin, Ampicillin and AugmentiNone was resistant to vancomycin.
None were MRSA positive.

Table 10 Pattern of reisistance of gram negatigamsms

35



UNIVERSITY OF NAIROBI

Antibiotic Amikacin | Doxycycline | Gentamycin | Ceftazidime | Cefuroxime | Piperacillin/ | Meropenem
Tazobactam
Microorganisms
Pseudomonas. | 1/3 3/3 33 33 3/3 3/3 113
(33.33%) | (100%) (100%) (100%) (100%) (100%) (33.33%)

E.coli 0/1 11 1M 1M 11 0/1 0/1
(100%) (100%) (100%) (100%)

Klebsiella 0/1 11 1M 1M 11 11 11
(100%) (100%) (100%) (100%) (100%) (100%)

Proteus 0/1 1N 1M 1M 1N 1N 1N
(100%) (100%) (100%) (100%) (100%) (100%)

RESISTANCE PATTERNS IN GRAM NEGATIVE ORGANISMS

Among gram negative organisms isolated 33% Wseadomonas aeruginosa 11%
E.coli, 11%,Klebsiella spp and 11%Proteus mirabilis. 33% ofPseudomonas
aeruginosa were sensitive to Amikacin and Meropenem.

Extended Spectrum Beta-Lactamase (ESBL) was fonnteKlebsiella isolate and
was sensitive to a combination of Cefotaxime anfiriagone but resistant when
tested against the two drugs singly.

DISCUSSION

According to Janet M, et al (2011), there has kmeeapward trend in the number of
craniotomy SSI as noted by Infection control & Ryetvon. During the first six

months of 2010 there was an increase from 2.8tiofex per 100 cases in late 2009 to
8.4 per 100 cases in second quarter of 2010.

Surgical site infections are defined as thosedhatir within 30 days after operation.
SSI are still associated with substantial morbjdiyrtality and with increased
economic costs that negatively impact on patientstheir families.In two studies
done on healthcare associated infection in Aftica,most common encountered
infection encountered was SSI among patients igicalrwards (Messele ea al).

During the surveillance in this current study pdrieighty patients underwent elective
craniotomies under consultant neurosurgeons. Tlitameage of the respondents was
38 years (IQR: 22.5 — 50 years). Patients who digain 30 days were not included

in the study. The starting point was from the tiime patient was admitted to the
neurosurgical ward and end point being 2 weeks postatively.
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The incidence of craniotomy SSI varies widely. Tétisdy, carried out between June
2014 and March 2015, recorded an overall infeatade of 7.5% among the eighty
patients who underwent the elective craniotomiesefal studies have however
shown varying infection rates with the most acceletaate according to Gaskill
(1996) being 5%. In randomized control study byrielion and coworkers they
reportedinfection range of 4-12%, among the patiarto weren’'t on antimicrobial
prophylaxis and 0.3-3% with prophylaxis. The repdrincidence of SSIn a
prospective study by Nikolaos S et al was 14.8%uél\sdone by Korinek (2005),
had an overall infection rate of 6.6%. A studyBiuang et al revealed an infection
rate of 7.7 %. In other studies the incidence afrogurgical SSI ranges between 0.5-
2.5percent (Suri et al). According to a study belsArbib (2013), the overall
infection rate was 5.6 %( 28 patients).The varratould probably be explained by
the differences in patient population.

In 1966, Wright and co-workers conducted a study tlescribed a number of
identifiable risk factors for SSI in neurosurgelrythe present study patient as well as
procedure related risk factors for SSI were ideadif This factors included age,
nutritional status, smoking, use of steroids, ASArs, type of surgical wound, shift

of operation, duration of operation and use ofmal drains.

In our current study, the mean post- operative &tapatients with SSI was 16 days
and those without was 5 days. This is almost smaa study done by Suchitra et al,
in 2009 which showed an association between SSleanyth of hospital stay. The
patients who developed SSI had an average lengitapfof 17.2 days and those
without had an average stay of 5.5 days.

The average hospital cost for patients with noV8&d approximately 1100 dollars
while those having SSI had an approximate hospitsi of 3300 dollars. This shows
that SSI apart from being morbid are also an ecanbnrden.

SSI occurring within 30 days and appeared to lsedlto the procedure were
included in this study. Six patients were identifte have SSI of which 4 (66.67%)
were males and 2 were females, this being dedyatetiere were more females
(53.75%) than males (46.25%) recruited in this gti@males were less likely to
have SSI compared to males (Odds ratio, 0.40; 96%6idence interval 0.19-15.74.
P-value 0.31). In studies done by Shinoura €28l04) and Korinek et al, (2006)
male gender was an independent risk factor.

The incidence of SSl is increased when a subseguecédure is done at a previous
operation site. In this study one patient had aeeation for a recurrent posterior
fossa lesion and subsequently got a SSI. Procedlated SSI occurring during
reoperation has been reported by studies done bpédoet al, (1997).

Overweight and obesity is defined as having a budgs index greater than or equal
to 25kg/m? and greater than 30kg/m? respectivetyiam significant risk factor for
SSI. (Cheadle et al, 2006). In the current study 8rY5% of patients were obese and
33% of those who developed SSI were obese. Patikidation and diets formulated
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by nutritionist may help in reducing obesity arglassociated complications like
diabetes mellitus that may affect wound healingsd@her 2006).

In the current study those who were smoking wewneertikely to have SSI compared
to those who were not smoking (OR: 7.20; 95% A5@3.69). Cigarette smoking
has been associated with poor wound healing becdus&rovascular obstruction
leading to decreased circulation. Current smokireggases the risk of SSI
(Nagachinta et al., 1987).

According to a study by Slaughter et al, patieat®iving perioperative steroids for a
prolonged period were predisposed to developing I83he current study majority of
the patients used steroids, for reducing vasogeaeena, for more than one week
(68.75%). In contrast, Guglielmo et al documentet there was no relationship
between steroid use and risk of SSI.

In the current study most of the patients were A2 (61.25%) while the rest were
in ASA 1 (28.75%) and ASA 3 (10%). Majority of S&curred in patients with clean
wounds. A study done by Buang et al., (2012) shothatithose with ASA 2 and
clean contaminated wounds were at significantoistteveloping SSI. According to
Alina (2009), 2.24% of clean neurosurgical operaideveloped SSI while 20% of
clean contaminated operations developed infections.

In a study by Cheadle 2006 found out that the pnyrsaurce of infection for most
SSlis the patient’s endogenous flora. Gram pasititection could be inoculated
from the patients own scalp during skin incisiotthAugh gram negative organism
don’t normally colonize skin flora, the may be intated to the wound by own
patient fecal flora since most of the patientsamefused immediately post-operative
period. Only a small percentage of wounds becoreeted despite all surgical
wounds becoming contaminated during surgery (FryeD&). Contaminated drains
may also play a role in SSI.

Prolonged hospital stay may predispose the patembspital acquired organism
through poor hygiene of the patient or health wosk&ccording to Mcleod et al, all
hospital patients are colonized with microorganisBathing with chlorhexidine
before operation may help in reducing the burdemiagfoorganisms prior to
operation (Mangram et al, 1999).

The extent of microbial contamination at the stagsite can be classified according
to Mangram et al., (1999) into four classes. Ingtuly only patients with clean and
clean contaminated wounds were included. 91.25%cesch wounds and 8.75% had
clean contaminated wounds. Wounds were classifezlean contaminated if they
traversed an air sinus. The infection rate wasdrighclean contaminated wounds
(14.29%) than in clean wounds (6.84%). Korinek,€1997) showed that a wound
classification of clean contaminated had a highgaction rate than clean.

According to the NHSN (National Healthcare Safegtwbrk) report in 2009 by
Edwards et al, the cut off time for elective craomies was 225 minutes. In our study
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75% of the operations took more than 4 hours anth 280k less than 4 hours. The
infection rate was higher in those who had opendioo more than 4 hours (83.33%)
(OR: 1.73; 95% CI: 0.19-15.74 p-value 0.628), coragdo those whose operations
took less than 4 hours (16.67%).

Even though some studies show that patients opasathat last for more than “T”
hours where T represents'7percentile of distribution of operation duratidreve a
higher risk of developing SSI (Culver et al), oteardies show that operation
duration was not a significant rik factor (Sanclaeenas 2010).

Those with surgical drain insertion were more hkil develop a surgical site
infection. 4 (66.67%) with SSI had surgical draj@R: 9.23; 95% CI: 1.53-55.85 p-
value 0.016). Surgical drains allow direct accesmixroorganisms to the craniotomy
site may be facilitated by the drains. The dractsaa conduits for infections since
microorganisms form biofilms that act as growthfaces for bacteria.

Prophylaxis for craniotomies has been examine@versl randomized studies by
Gaillard et al, (1991) and with one meta-analygi8harker in 2007 and have all
concluded that antimicrobial prophylaxis is impattéor cranial surgeries. In this
current study, antimicrobial prophylaxis was gifeneach patient intraoperatively at
the time of induction with general anesthesialiefore skin incision. The dosage was
calculated according to the body weight of thegudtiAdditional antibiotics were not
given when the duration of the procedure took ntloa@ four hours and this may
have contributed to post-operative SSI.

Improving antimicrobial prophylaxis may be an imjamt step in reducing SSI.
According to Dohem et al, antimicrobial resistant&kes preoperative methods to
reduce SSI important.

The common symptoms in patients with SSI inclugeaulent discharge (100%),
pain and tenderness along the operation site (10084a} (83.33, fever more than
38°C (66.67%), redness (83.33%), localized swelliky§8%), abscess 33.33%,
incision deliberately opened by the surgeon (165 7éund dehiscence
spontaneously (33.33) % and infection found on magc imaging (16.67%).

SSI were categorized as either superficial incaldfithey involve only the skin or
subcutaneous tissues, deep incisional if the irathe fascial or muscle i.e.
Subgaleal infections and organ/space if they irvlthe bone, dura, brain
parenchyma or ventricular system. In a study byp#kt al, 2009, most of the SSI
were superficial (52.3%), deep (33.33%) and orgsws in 14.28%.

According to the definition of surgical wounds GpC, our study revealed that
66.67% of infections were superficial, 16.67% weeep and 16.67% were
organ/space infections. 83.33% of SSI were idedifiuring inpatient stay and
16.67% were identified during post-operative clivisit. Majority of the infections
were identified within two weeks after operatiomidis almost similar to a study
done by Korinek et al, which showed the mean tietben surgery and onset of SSI
to be 18days.

According to Agrawal et al.(2003), out of 40 neuwnggcal SSI, the most common
isolated organism wassaphylococcus aureus( 57.5%) followed byPseudomonas
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aeruginosa (10%),Escherichia coli (15%) and others (17.5%) . In other international
studies Staphyl ococcus aureus, Escherichia coli, pseudomonas are mentioned as
those most commonly causing SSI (Mayon-White et @hiang et al, (2012) in
retrospective study of patients undergoing crammtbetween 2006 and 2010, found
that most of the infections were caused3aphyl ococcus aureus alone or in
combination with other microorganisms and 27% waesed by gram negatives.

In our study cultures were positive in the specisi@ken and among the most
common gram positive isolate wasphylococcus aureus (33.33%). The most
common gram negative isolate was pseudomonas 8(8(8). One (16.67%) SSI
was caused by gram positive bacterial alone, t83@%) were caused by gram
negative bacteria alone and three (50%) were caugsetxed infections. According
to Dashti et al, 2008, the most common microorganigs staphylococcus aureus
(18%).

In this current study among the 4 superficial 3%5%) was caused by only
Staphylococcus aureus, 2 (50%) were caused Bgeudomonas and 1 (25%) was
caused by mixed flora (bo@iaphylococcus aureus andEscherichia Coli. 1 (100%)
deep SSI was caused by mixed flgse(iddomonas andKlebsiella species and 1
(100%) organ/space SSI was also caused by mixeal (frooteus andStaphyl ococcus
aureus).

In a study of bacteriology of infections accordtoghe site of infection, Korinek et
al,(2009) identified that scalp infections were thosaused by staphylococcus
aureus, bone flap osteitis Byopionibacterium acnes, intracranial empyema, brain
abscess by p. acnes and meningitis by Enterobacéeae.

Antibiotic resistance is a worldwide problem (LirfQ4). According to Taylor et
al,(1990) there has been a gradual increase iartteegence of antibiotic resistant
microorganisms and this is becoming a major head#mtphysicians. This is making
physicians resort to newer and more costly drugsdte increasing the health
expenditure burden.

In this study the resistance patterns of bacteas detected among the bacteria
isolated. Of the gram positive bactei@gphylococcus aureus was resistant to
multiple antimicrobials but all were sensitive tantomycin and Teicoplanin. This is
consistent with other literature that indicatepBtdococcus aureus bring the most
common isolate, (Nicholas et al., 1998).

None of the three S. aureus isolates, in this stwdye MRSA positive. MRSA
infections are on the rise and they the increatermia morbidity and mortality as
shown by a study on MRSA by Ojulong et al whichwsbd a prevalence rate of
31.5% among S aureus isolates in a national réfeospital in Uganda

In the current study one casekstherichia coli, Klebsiella spp andProteus were

each isolated. They were all sensitive to Amikagiccording Gedebou et al, majority
of the gram negative bacteria were resistant tongonty used antimicrobials This
results show that antibiotic resistant strainsaaréhe increase and judicious selection
of antibiotics is required to be able to clear éhedections. To reduce multidrug
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infections, strict aseptic techniques should bel ukdections acquired in hospitals
are more likely to be multidrug resistant compamedommunity acquired infections.
The most common gram negative bacterium was psengiasraeruginosa which was
resistant to most of antimicrobials testBdeudomonas showed low resistance rates
to Amikacin (33.33%) and Meropenem (33.33%). Inualg by Cheong et al, (1994)
nearly 30% ofPseudomonas aeruginosa are currently resistant to gentamycin which
used to be a readily available and effective anmyuagide.

CONCLUSION
1. The study identified SSI infection rate of 7.5% wlhivas comparable to other

studies with most bacterial isolates being resistacommonly used
antibiotics

2. SSlincreased the hospital stay of patient henoeasing their hospital bills.

3. The risk of SSlis dependent on a number of pateadtoperation factors.
Risk factors for SSI vary in terms of magnitude arghificance. Their
identification will help in improving the care gineo patients

4. SSI are preventable which in turn could help redagsociated morbidity and
mortality, reducing length of hospital stay andtcos
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5.

6.

This study has given useful information that m&fjuence change in
operative practices by neurosurgeons thus redumgburden to both patients
and health care system that is resource limited.

The results of this study will contribute signifitly to literature on
craniotomy SSI.

. Some risk factors are non-modifiable thus neurasamg may use them to

identify patient who are high risk for developin§IS

RECOMMENDATIONS

1.

To better understand the epidemiology of the epidiergy of craniotomy SSI
a case control study with a larger sample sizeaalotger duration of study
period is proposed that would assess more riskifaeind confounders related
to SSI after craniotomy.

Increase the study period and sample size to iseréree power of the study.

There are other peri-operative risk factors thay oantribute to SSI and this
need to be assessed and so as to make a diffencthecoverall incidence of
infections.
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4. Meticulous surgical procedure and methods shouidnpeoved so as to
produce an almost sterile surface and care giverslg be educated about
proper incision.

5. Get an active surveillance program to identify S®mptly.

6. Strict implementation of national infection previentand control policies and
guidelines.
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Introduction

This study will be carried out by Dr. Alex Henryilj, a post graduate student in the
department of neurosurgery, University Of Nairobi.

Surgical site infections are a worldwide problerd ammajor cause of morbidity,
reduced quality of life, financial burden in healtine and mortality. There is an
emphasis on the reduction of SSI, which are prelm@atincrease a patients’ recovery
time, pain and risk of other complications in th&ufe for all categories of surgeries
with superficial SSI being the most common.

Objectives of the study

This study aims to determine the rate of craniotsomgical site infections, risk
factors associated with the infections and idesdtion of the bacterial causative
agents and antimicrobial susceptibility patterns.

Benefits of the study

The participant may directly benefit from this rassh if and when an infection is
detected and associated organisms’ isolated andiargbial sensitivity done. The
knowledge of incidence, risk factors and micro-amigms, will allow health
professionals to implement protocols to reducdrfextion rates and improve the
quality of life of patients.

Risks of the study

The participant shall at no time be exposed tolaalth risk.

Costs

All the costs of this study will be undertaken b fprincipal investigator.

Voluntarism
| understand my participation is voluntary and that free to withdraw at any time,
without giving reason. This will not affect my fueucare or treatment.

Confidentiality

All the obtained information will be held in theistest confidence and will not be
disclosed without the consent of the clinical wahcerned. | will do everything | can
to protect your privacy and your identity will nog¢ revealed in any publication
arising from this study.

Type of specimens and amount to be obtained

Patients will be observed for presence of postdiveraurgical site infections and
samples taken from infected wounds. Pus swabs tinersurgical site will be

collected aseptically (after cleaning with a seegéline solution) using a sterile cotton
swab and taken to the laboratory within one hotie gollected samples will be
cultured to identify the causative bacteria anchtim@culation done to determine the
sensitivity patterns to commonly used antibiotics.

Follow up schedules/expected timein the study
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The study will be conducted in ward 4C and ICU iNHKbetween June 2014 and
May 2014.
The participants will be followed up for 2 weeksspoperatively.

Information on researchers and telephone numbers
Any queries, concerns or problems arising from stusly should be directed to the
following people:

Principle investigator: Dr. Alex Njiru 021480662
Supervisors: Professor Nimrod Mwangoidbg6222191
Dr Akuku 072251884
Dr Florence Mutia22843830
The KNH/UON ethi@sd research committee. 020-2726300 ext

4435

L IPNO...coviiiiiiii e Of
Parent/guardian of ................c.co il StUdy
NO...covvviiiiieennns do hereby consent to be included in gtigly on surveillance of

surgical site infections, after being having beatisfactorily explained to about the
research in verbal and / or written form by theegecher.

The nature of the study has been fully explainethédoy

3 | have not been promised any evél gain
to participate.

Signed................. oo iei i ievnen.. (Parent/guardian)
Date.....ccooveiii

IDHINI YA KUJIHUSISHA NA UTAFITI.
Namba ya hospitali..........ccccoevviiiii i, Namba ya
utafiti.....................

Jina la utafiti
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Maambukizi tofauti kufuatia upasuaji wa kichwa katHospitali ya Taifa ya
Kenyatta.

Kuanzishwa

Utafiti huu utafanywa na Dk Alex Henry Njiru, mwdnazi katika idara ya upasuaji
wa kichwa, chuo kikuu cha Nairobi.

Maambukizi tofauti baada ya upasuaji ni tatizo dankote na sababu kubwa ya
maradhi, kupunguza ubora wa maisha, mzigo wa k#datika huduma ya afya na
vifo. Kuna msisitizo juu ya upunguzaji wa maamlzikimbayo ni ongezeko la
kuzuilika wagonjwa kupona wakati, maumivu na hayarmatatizo mengine katika
siku zijazo kwa makundi yote ya upasuaiji.

Malengo ya utafiti

Utafiti huu unalenga kuamua kiwango cha maambukdaipasuaji wa kichwa,
mambo yenye yanahusiana na maambukizi na utambuwliatbakteria zenye
zinahusika na mwakala wa madawa.

Faida ya utafiti

Mshiriki anaweza moja kwa moja kufaidika na utdifitiu ikiwa wakati maambukizi
ni wanaona na kuhusishwa viumbe pekee na resistgmgi kufanyika. maarifa ya
matukio, hatari na viumbe micro-, itaruhusu watamlava afya kutekeleza itifaki ya
kupunguza viwango vya maambukizi ya na kuboresloaanya maisha ya wagonjwa.

Hatari ya utafiti
Afya ya mshiriki haitakuwa kwa hatari wakati wowote

Gharama
Gharama zote za utafiti huu zita simamiwa na mpeiehkuu.

kujitolea

Naelewa ushiriki wangu ni kwa hiari yangu na kwambe na uhuru wa kuondoka
wakati wowote, bila ya kutoa sababu.

Hii haitaathiri huduma yangu ya baadaye ama yalahti.

Siri

Habari zote zilizopatikana zitafanyika katika im&ali na hazitafunuliwa bila ridhaa
ya kitengo cha Kliniki husika.

Mimi nitafanya kila kitu naweza kulinda faragha gaka utambulisho wako
hautafafunuliwa kwa uchapishaji kutokana na utfitii.

Inayavielelezo na kias kwa kupatikana

Wagonjwa watachunguzwa kwa uwepo wa maambukizidtigwpasuaji na sampuli
za usa zitachukuliwa kutoka kidonda. Usa utachwkaukutoka kidonda cha upasuaji
kwa njia safi (baada ya kusafisha na kuzaa ufumttuzmvi) kutumia pamba na
kupelekwa maabara ndani ya saa moja. Sampuli kilganywa zitakuzwa kutambua
bakteria na kisha chanjo kufanyika kwa kuamua ranazyeti wa dawa za kawaida
zenye zinatumika.
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Kufuatiliaratiba/ wakati utafiti utaofuatiliwa

Utafiti utafanyika katika cumba cha wagonjwa 4C e¢taumba cha watu mahututi
katika hospitali ya Kuu ya kenyatta kati ya Junl2®a Mei 2015. Washiriki
watafuatiliwa kwa wiki mbili baada ya upasuaji.

Taarifajuu ya watafiti na namba za ssmu
Maswali yoyote, wasiwasi au matatizo yanayotokamatafiti huu yataelekezwa kwa
watu wafuatao:
Mpelelezi mkuu: Dr. Alex Njiru 021480662
wasimamizi: Professor Nimrod Mwangombe 0228281
Dr Akuku 0722518844
Dr Florence Mutua +254 20 2719628
KNH/UON maadili na kamati ya utafiti. 020-272636xx 4435

Ushiriki wa mgonjwa katika utafiti huu ni hiari k.

MiMicciiiiiii e IR 1177 W

Mzazi/ mleziwa............ccceevvvvinnnnnns numbari ya usajili.............. nimepatiania
ruhusa ya kuhusishwa katika utafiti huu juu yaatifiaji wa maambukizi ya
upasuaji.naada ya kuelezwa na kuridhika na magiezge nimeelezewakuwa na
iliyoandikwa na mtafiti.

Mshiriki kwa utafiti huu hatakuwa na hatari yoygte afya. Mshiriki anaweza moja
kwa moja kufaidika kutokana na utafiti huu ikiwawakati maambukizi
yanapopatikana na kuhusishwa viumbe pekee na &ntibell unyeti kufanyika.

Naelewa ushiriki wangu ni wa hiari na kwamba mimkiomna ruhusa ya kujiondoa
wakati wowote, bila ya kutoa sababu. Hii si kuathrduma yangu ya baadaye au
matibabu.

Asili ya utafiti nimeelezewa kikamilifu na DK ................ooooiiiiiiiiiciiiin. Mimi

sija ahidi ali faida yoyote kwa mushirika
SAINI e (Mzéamlezi) Tarehe .........cccoeviiiiimeenmenns
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APPENDIX |1
QUESTIONNAIRE
Demographic

1. Patient identification number

2. Date of admission (in the hospital) (dd/mm/yr) [ [

3. Date of discharge (from the unit) (dd/mm/yr) [ |/

4. Gender Male [ ] Fem[ ]
5. Age ____years

6. Nutritional status (body mass index) __ kg/m2

7. Smoking Yes [ ] No[ ]
8. Steroid use > 1 week Yes [ ] No [ ]

9 .Ward 4[] Ic(_]

HDU

Preoperative health status
10. Diagnosis

11. Procedure []

12. ASA score

1.Normal healthy patient

2.Patient with mild systemic disease

3.Patient with severe disease that is not incaguamit

4.Patient with incapacitating disease that is atzon threat to life

5.Moribund patient not expected to survive for s with or without operation

Procedure data
13.

Date of operation dd/mml/yr
I

14. Wound classification

Clean
Contaminated
Dirty

infected
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15. Preoperative skin preparation solution

16.
| Antimicrobial prophylaxis | yed | n{ |uunknown [ |
17.
Antibiotic name Time of administration Antibiotiootinued for
>24hrs

More than 1hr to incision | | Yes D
Within 1hr to incision -
On induction | No []
After incision
Not recorded ]
More than 1hrto incision [ | Yes |:|
Within 1hr to incision H
On induction | No D
After incision
Not recorded ]

18. Duration of operation (minutes)

Time of incision (24 hour clock) HH:MM

Time of closure (24 hour clock) HH:MM

19. Shift when the operation was done Magni |:| Afternoon

20. Surgical drain insertion Yes [] No

Postoperative data

21.

Infection date

dd/mml/yr
/1

Detected

During admission
after discharge
on readmission

Type of infection

deep

Superficial

organ space
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Specify criteria used for identifying SSI
(tick all that apply)

Purulent discharge

Organisms isolated from aseptically
collected aspirate or swab from surgical
site

Pain or tenderness

Heat

Fever

Redness

Localized swelling

Abscess

Incision deliberately opened by surgeon
Wound dehisces spontaneously

000 OO

U o O dds

Other evidence of infection found on direct

exam or by diagnostic test e.g., radiological

Organism isolated Yed | No

22.

Organism isolated Antimicrobial sensitivity

Organism 1
Drugl Drug2 Drug3 Drug4 Drug5 D Drug 7
SRN SRN SRN SRN SRN SRN SRN

Organism 2
Drugl Drug2 Drug3 Drug4 Drug5 ubr6 Drug 7
SRN SRN SRN SRN SRN SRNRBSR

S=susceptible R=resistance N=not tested

23.

Date of surveillance completion Dd/mml/yy
1
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APPENDIX 11
ETHICAL APPROVAL LETTER

Lo, 7
Iy e AT S

UNIVERSITY OF NAIROBI KENYATTA NATIONAL HOSPITAL
COLLEGE OF HEALTH SCIENCES P O BOX 20723 Code 00202
P O BOX 19676 Code 00202 KNH/UON-ERC Tel: 726300-9
Telegrams: varsity Email: uonknh_erc@uonbi.ac.ke Fax: 725272
(254-020) 2726300 Ext 44355 Website: www.uonbi.ac.ke Telegrams: MEDSUP, Nairobi
Ref: KNH-ERC/A/145 Link:www.uonbi.ac.kefactivities/KNHUoN 15" May 2014

Dr. Alex Henry Njiru
Dept.of Neurosurgery
School of Medicine

University of Nairobi
Dear Dr. Njiru

RESEARCH PROPOSAL: CRANIOTOMY SURGICAL SITE INFECTIONS AT THE KENYATTA NATIONAL
HOSPITAL (P115/02/2014)

This is to inform you that the KNH/UoN-Ethics & Research Committee (KNH/UoN-ERC) has reviewed
and approved your ahove proposal. The approval periods are 15" May 2014 to 14" May 2015.

This approval is subject to compliance with the following requirements:

a

)
b)

<)

d)

Only approved documents (informed consents, study instruments, advertising materia's etc) will be used:
All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH/UoN
ERC before implementation.

Death and life threatening problems and severe adverse events (SAEs) or unexpected adverse events
whether related or unrelated to the study must be reported to the KNH/UoN ERC within 72 hours of
notification.

Any changes, anticipated or otherwise that may increase the risks or affect safety or welfare of study
participants and others or affect the integrity of the research must be reported to KNH/UoN ERC within 72
hours.

Submission of a request for renewal of approval at least 60 days prior o expiry of the approval period.
(Attach a comprehensive progress report to support the renewal).

Clearance for export of biological specimens must be obtained from KNH/UoN-Ethics & Research
Committee for each batch of shipment.

Submission of an executive summary report within 90 days upon completion of the study

This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/or plagiarism.

For more details consult the KNH/UoN ERC website www.uonbi.ac.ke/activities/KNHUoN.

Protect to Discover
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Yours sincerel

LV ~O
\“‘I‘E““@“‘.‘ﬁ‘
PR‘. "4 . CHINDIA

SECRETARY, KNH/UON-ERC

(o1 The Principal, College of Health Sciences, UoN
The Deputy Director CS, KNH
The Chairperson, KNH/UoN-ERC
The Assistant Director, Health Information, KNH
The Dean, School of Medicine,UoN

The Chairman, Dept.of Neurosurgery, UoN
Supervisors: Prof. Mwangombe NJM, Dr. Akuku P.O, Dr. Florence Mutua

Protect to Discover



UNIVERSITY OF NAIROBI

58



