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A study on surgical site infections after trauma surgeries in a
tertiary care hospital in north India

Sir,

Surgical site infections (SSIs) are one of the
major causes of morbidity and mortality in developing
countries despite recent advances in aseptic techniques.
Globally, surgical site infection rates have been
reported in a range from 2.5 to 41.9 per cent'S. In the
United States, SSIs accounted for 17 per cent of all
HAIs among hospitalized patients in 20027. Similar
rates have been reported from the National Healthcare
Safety Network (NHSN) hospitals in 2006-2008
(16,147 SSI following 849,659 operative procedures)
with an overall rate of 1.9 per cent®. In a 7-year study
conducted in the US, the overall rate of surgical site
infection after open reduction and internal fixation of
tibial plateau fractures was 7.8 per cent’ and traumatic
vascular surgery SSI was reported to occur in 5-10 per
cent of such patients'®. In another study conducted on
trauma patients who underwent exploratory laparotomy
after abdominal injury, 13.8 per cent experienced deep
incisional and organ/intra-abdominal SSIs''.

For the purpose of surveillance, Centers for Disease
Control and Prevention (CDC) have set definite criteria.
A SSI was defined as purulent drainage (category 1);
a positive aseptically collected culture (category 2);
at least one sign of inflammation with opening of the
incision and absence of a negative culture (category 3);
or physician diagnosis of infection (category 4). For
CDC category 4, carefully noted details of those cases
should be taken to discriminate situations of (i) definite
cellulites that was treated with antibiotics (previously
included but now excluded as per 2010 reporting
instructions); or (ii) other scenarios that would fit
the 2010 criteria for category 4 SSI (e.g. wound was
opened, culture was negative, and cellulites was also
present)!*!'*, Clinically, infections are categorized
into those that affect superficial tissues (skin and
subcutaneous layer) of the incision and those that
affect the deeper tissues (deep incisional or organ-
space) according to the CDC definitions'>'>. A time

691

period of 30 days has been taken after surgery for an
infection to be called SSI in cases with no implants but
it can extend up to one year in patients with implants'?.
Data regarding SSI from developing countries are
scarce especially those developing post discharge from
hospitals and hence this study was conducted in a level
I trauma centre of north India.

During May 2011 to September 2012, a total of
5,620 surgical cases were admitted for trauma in Jai
Prakash Narayan Apex Trauma Centre, All India
Institute of Medical Sciences, New Delhi, and all those
patients who had undergone surgical interventions
were followed up. Of these, 2767 were found to be
possible candidates for SSI and were intensively
followed. Appropriate samples representative of the
suspected site of infection were taken in relation to
the wound for microbiological cultures and sensitivity
with repeat samples taken after one week and later.
The sample processing for diagnosis of bacterial and
fungal pathogens was done by standard methods'®!".
The bacterial isolates were identified by the VITEK
2® compact system (BioMérieux, Lyon, France). The
antimicrobial susceptibility testing was done by the disc
diffusion method, according to the Clinical Laboratory
Standards Institute (CLSI) guidelines'®!” and the
VITEK 2 system. Antimicrobial sensitivity pattern and
change of flora along with change in sensitivity were
noted and followed.

A total of 107 patients were found to have SSIs
among the total 2,767 patients. Of the 107 confirmed
cases of SSIs, 96 (89.7%) were males. The mean age
was 25.8 = 5 yr with a range of 4-42 yr. Among the
confirmed SSI cases, 91 (85%) were pure surgical
patients where interventions were done and the
remaining 16 (15%) had other interventions like
orthopaedic manipulations or neurosurgical procedures
besides major surgical procedures. Of the 2767 patients
948 (34%) were admitted to the surgical ICUs, 1012
(37%) were admitted to the general surgery wards and
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the remaining 807 (29%) were from the follow up OPD.
It was observed that 40 (37.4%) of the 107 the patients
who later developed SSIs were from surgical ICUs, 54
(50.5%) from the other general surgery wards and the
remaining 13 (12.1%) were detected during follow up
in the OPD after discharge from the hospital. So, a total
of 4.2 per cent of surgical ICU patients, 5.3 per cent
of general surgical ward patients and 2 per cent of the
follow up patients developed SSIs.

The rate of SSI among the trauma patients admitted
for surgical interventions was 4 per cent (107/2767)
per patient. During the study, there were many cases
(150, 5.4%) of pure cellulitis which were treated with
antibiotics. After the CDC criteria modifications in
2010, all such cases were excluded from SSI'%!3, Table
I shows the comparative difference in the rate of SSIs
after using the modified criteria and type of SSI.

The rate of SSIs was analysed depending on the
patient’s duration of hospital stay and the specific
surgical procedure(s) which was undertaken for type
of surgical trauma. Of the 107 patients who developed
SSIs, 10 (9.3%) had pure limb trauma either upper
limbs or lower limbs and such patients had a mean
duration of 11 days (6-15 days) of in-hospital stay,

Table I. Comparison between the surgical site infection (SSI)
after the CDC modification among the different types of
SSIs

Type of SSI CDC reporting CDC reporting
guidelines before  guidelines as
2010 (%) 0f 2010 (%)

Superficial SSI 92(3.3) 68 (2.5)

Deep SSI 32(1.2) 32(1.2)

Organ/space SSI 7(0.3) 7(0.3)

Total 131 (4.7) 107 (4)

Denominator used for calculation is 2767

five (4.7%) had pure abdominal trauma and its related
surgery and they had a mean duration of 31 days (25-
36 days) of in-hospital stay. Twenty four (22.4%) had
thoracic trauma and they had a mean duration of 40 days
(32-48 days), whereas 65 (60%) had multiple trauma
which was treated surgically and they stayed in the
hospital for a mean duration of 46 days (36-56). Those
patients who had multiple injuries and had undergone
numerous surgical interventions along with other
surgical modalities like orthopaedic or neurosurgical
intervention [3, (2.8%)] had a mean duration of 51.5

Table II. Microbiological findings and antimicrobial sensitivity pattern of the organisms isolated (n=286)

Organisms isolated Sensitive antibiotics

Resistant antibiotics

Acinetobacter spp. (84) -
Pseudomonas spp. (38) -
Klebsiella spp. (34) -

Escherichia coli (29)
aminoglycosides, colistin

Proteus spp. (20) Netilmycin, colistin

Citrobacter spp. (12)
colistin

Enterobacter spp. (8)

chloramphenicol, tetracycline

Providencia spp. (1)

Enterococcus spp. (2)

Staphylococcus aureus (58)

rifampicin, netilmycin

Netilmycin, imipenam, meropenam, ertapenam,

Fluoroquinolones, tetracyclines, netilmycin,

Netilmycin, Imipenam, meropenam, -
fluoroquinolones, aminoglycosides,

Cefepime, trimethoprim/suphfomethoxazole

Vancomycin, teichoplanin, linezolid, netilmycin

Linezolid, vancomycin, teichoplanin,
quinupristin/dalfopristin, levofloxacin,

"MDR, multi drug resistant and signifies resistance to the standard antibiotics used for defining it

MDR*
MDR
MDR

Chloramphenicol, fluoroquinolones,
tertacyclines

Imipenam, meropenam, fluroquinolones,
tertacyclines

Aminoglycosides, chloramphenicol,

Penicillin, chloramphenicol, aminoglycosides,
tetracyclines, fluoroquinolones

Penicillin, oxacillin, cefoxitin, ampicillin/
sulbactam, amoxicillin/sulbactam,
erythromycin, clindamycin

Penicillin, oxacillin, cefoxitin, ampicillin/
sulbactam, amoxicillin/sulbactam,
erythromycin, clindamycin
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Table III. Surgical site infection and their outcome of the patients after follow up
Type of SSI Antibiotics regime Revision surgery/ Re-admission (%) Deaths (%)
changes (%) debridement (%)
Superficial SST (68) 26 (38.2) 50 (74) 10 (15) -
Deep SSI (32) 29 (91) 30 (94) 27 (84.3) 1(3.1)
Organ/space SSI (7) 7 (100) 7 (100) 6 (86) 2 (29)
Total (107) 62 (58) 87 (81.3) 43 (40.1) 303

days (41-62) of hospital stay. As per definition'?, the
patients were grouped into three different categories.
Those developing infection within 30 days of surgery
during in-hospital stay [68 (64%)], those developing
SSI after 30 days of surgery during in-hospital stay
[26 (24.3%)], and those who developed SSI after
discharge from the hospital with duration of more than
30 days of surgery but within one year [13 (12.1%)].
In this category, an extra 12.1 per cent of the patients
developing SSIs during follow up were detected.

A total of 286 isolates were obtained from the
culture of samples of the confirmed SSI cases. Gram-
negative bacteria predominated over the Gram-
positives. Acinetobacter spp. (84) predominated among
the Gram-negative bacteria (Table II). More than 90
per cent of the isolates were found to be multi drug
resistant (MDR). However, among the Gram-positives,
no resistance to vancomycin and teichoplanin was
observed.

All 107 patients with SSIs all were on parenteral
antibiotics at the beginning of admission due to the
nature of the trauma and later as a pre-operative
prophylaxis according to the hospital empiric
antibiotic regime. For the Gram-positive bacteria (like
Staphylococcus aureus) glycopeptides / linezolid were
used. For the Gram-negative bacteria (Acinetobacter
baumannii, Klebsiella Pneumonia, etc.), parenteral
3 generation cephalosporins or aminoglycosides
or metronidazole were used or specific antibiotic
like colistin depending on the sensitivity pattern of
the culture report. Table III shows the details of the
outcomes of these SSI patients. The SSI rate in trauma
patients who had undergone surgical intervention(s)
was 4 per cent. This was lower than that reported in
many other studies?*?!.

A predominance of superficial SSIs (2.5%) was
seen over deep and organ/space SSIs in our study, a
finding similar to other studies**?!. Inclusion of SSIs
detected on re-admission increased the identification

of deep or organ-space infections (particularly in
categories with relatively shorter median length of
hospital stay) from 24-36 to 51-60 per cent?,

We have also tried to see the trend of SSIs before
and after the implementation of an active surveillance
programme and after changes in hand hygiene policy?.
It was seen that the rate of SSIs for a duration of six
months before this programme was 11.4 per cent. After
that, the rate had dropped down to 8.5 per cent within
the first six months (May-October 2011) of the study.

This study provides data on SSIs from a level 1
trauma centre in India which will also help in proper
implementation of antibiotic stewardship, use of proper
treatment protocol and proper aseptic precautions in
such situations.
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