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ABSTRACT

Aim

Practising the use of antibiotics in emergency surgeries drastically reduces the incidence
of post-operative systemic and surgical site infections. There are very few articles about

the details of use of antibiotics in abdominal trauma. We studied the effect of preliminary

drugs therapy against bacteria in patients with abdominal trauma.
Methods

FromMay 2020 to May 2021, we looked back and surveyed the medical files of patients
with abdominal trauma in our institution, Krishna institute of medical sciences deemed to

be university, Karad. Blunt and piercing abdominal injuries were included in our study

Results

Data of the 432 patients were accumulated. Antibiotic was initiated in 96.4% of
penetrating injury and 79.7% with blunt injury. Initial antibiotics therapy was provided to
78.2% of patients with solid organ injury and 97.5% with hollow viscus injury. On an
average of 6 days, antibiotics were given in solid organ injuries, 6.2 days in hollow
viscus. Infection within 2 weeks of admission occurred in 50 cases. Infection linked
severity of injury, surgery performed and blood transfused. Time for which the antibiotic
was given did not affect the rate of infection.

Conclusion

It was inferred that the antibiotics were used in massive numbers (84.2%) and for
prolonged time (6.2 days) in these patients in Karad.
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INTRODUCTION

Distressing injuries are one of the most common cause of death, reporting 5 million
deaths annually all over the world. Mortality in trauma shows trimodal peaks with the
third peak occurring at a later time after injury, which is about 20% of all trauma deaths
[7]. Infection is summoned as a major reason for mortality in the third peak, and

abdominal trauma is summoned as a common cause of unrecognized deaths.

Pre and peri operative use of antibiotics is essential in reducing the numbers of SSI and
practical guidelines for antimicrobial prophylaxis in surgery are well known [2].
However, the number of significant articles about abdominal trauma are very less [2,3].
Recent study says, for abdominal trauma, without hollow viscus perforation, no
requirement to administer a different antibiotic other than the one used as preoperative

prophylaxis, can be given for 1 day in the presence of a hollow viscus injury [1,3].

Even though many surgeons are using prophylactic antibiotics, no studies have
investigated the type of antibiotics and duration of therapy in patients with abdominal
trauma in Karad. Hence this study is being carried out as the initial study before applying
the guidelines about the use of antibiotics for abdominal injuries.

METHODS

From May 2020 to May 2021, the medical records of patients with abdominal trauma in
our institution, Krishna institute of medical sciences deemed to be university, Karad were
surveyed retrospectively. Injured organ and degree of injury were initially assessed by E-
FAST sonography and after stabilising the patient, and then confirmed by abdominal and
pelvic CT or surgery. Open and closed abdominal injuries were included in the study. We
excluded patients who were brought dead, those who were below 15 years, those who
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died within 24 hours of admission, and those with pre-existing, untreatable diseases, such

as cancer.

We also studied the following; if the surgery was open or closed and the time taken for it.
Intra operatively injury assessed thoroughly. The whole of Gl tract was included except

oesophagus and anal canal.

The type and extent of infection that occurred within 1 week of surgery was assessed.
The types of infection were catalogued into superficial and deep SSI, organ SSI, and non-
SSI, and were systematized into various categories. The causative bacteria were
identified by culturing the pus form the site of infection, in case of superficial; and deep
SSI, and blood in case of non-SSI along with the antibiotic sensitivity of that organism.

Accordingly, when the antibiotic was changed the response was assessed.

RESULTS

Data of the 432 patients were collected from the department of surgery, unit 2, KIMS
DU. The average age of the subjects was 44 years, and 75.2% were of male gender. The
average abdominal AIS was 3, and the NISS of the abdomen was 9. Approximately 73%
of patients (n = 315) presented with un opened trauma. The median time between the

start of antibiotics and the patient arrival was 2.1 hours (Table 1).

Table 1
Characteristic Data

No. of patients 432
Age (yr) 44(28-57)
Male sex 325(75.2)
Time from arrival to 1st antibiotic therapy (hr) 2.1(1.1-4.8)
Initial SBP (mmHg) 100(85-115)
AlS (abdomen) 3(2-3)
NISS (abdomen) 9 (4-13)
Injury mechanism (blunt) 315(73.0)

Hollow viscus perforation 92(21.2)
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The commonest organ injured was the mesentery (22.8%), followed by the small
intestine (19.0%), liver (18.3%), spleen (16.7%), and kidney (10.3%) (Fig. 1).

Injured organ

Fig. 1

Based on the mechanism of injury, antibiotic was started in 96.4% of patients with
penetrating injury and 79.7% with blunt injury. Based on the most damaged organ, first
antibiotic therapy was provided to 78.2% of patients with solid organ injury and 97.5%
with hollow viscus injury, and antibiotics were used in all cases of both solid and hollow

viscus injuries (Table 2).

Table 2
Variable Use of antibiotics ~ Duration (day)
Total 364/432 (84.2) 6.2 +4.3
Mechanism
Penetrating 13/117 (96.4) 5.5+ 3.5
Blunt 251/315 (79.7) 6.6 +4.6
Organ
Solid 239/306 (78.2) 6.0 £ 3.6
Hollow viscus 55/56 (97.5) 6.2 +4.9
Both 70/70 (100) 7.2+5.6
Perforation 92/92 (100) 6.1 +4.3
Up to small intestine 75/75 (100) 6.3 5.2
Colon 28/28(100) 6.7 +2.8
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Antibiotics were used in 239 cases of solid organ injuries. 70.5% of patients with solid
organ injuries received Cephalosporin and 87.5% were with hollow viscus injuries. Most
commonly used cephalosporin was second and third-generation drugs. On an average of
6 days antibiotics were used in solid organ injury, 6.2 days of antibiotic therapy was

given to hollow viscus injury and 7.2 days of therapy for both the injuries. (Table 3).

Table 3

Solid {n=306) Hollow viscus {(n=56) Both {n=70)
Antibiotic
No. (%) Duration (day) No. (%) Duration (day) No. (%) Duration (day

Cephalosporin 21570.5 49(87.5) 59(84.3)

First-generation 42(13.6 5428 6(10.0) 45429 8(11.8) 5.7 2.9

Second-generation 77(25.0 54+34 22(40.0) 6H9+69 18(25.5) 58+35

Third-generation 97(31.8 65+38 21(37.5) 61+29 33(47.1) 83+65
Quinolone 1103.6) 80+438 1.2.5) 1.0+0.0
Piperacillintazobactam 14(4.5) 71251 6(10.0) 5029 7(9.8 9486
Aminoglycoside 3(0.9) 40242 000.2) 2000
Anaerobes 44(14.5) 83242 25 (45.0) 2229 37152.9) 75254
Others 2(0.5) 30200 3 (5.0 80242 5039 40200
Total 239 (78.2 60236 55(97.5) 62249 70 (100) 72256

3rd generation cephalosporin (44.0%) were used more commonly than the 2nd generation
cephalosporin (33.1%) (Table 4).

Table 4

Surgery|(n=243) No surgery (n =189)
Antibiotic
No. (%) Duration (day) No. (%) Duration (day)

Cephalosporin

First-generation 26(10.9} 5329 29(15.4) 54227

Second-generation 80(33.1 59+46 36 (19.1) 54235

Third-generation 107 (44.0 68+48 44 (23.5) 6.8 =35
Quinolone 7(2.9 8.0x6.6 61(2.9) 63=28
Piperacillintazobactam 22{9.1) 76+6.2 412.2) 53206
Aminoglycoside 2(0.6) 20+00 311.5) 40242
Anaerobes 851349 72247 22(11.8) 78238
Others 61(2.3) 60+ 34 100.7) 3.0£ 00
Total 65+48 57 23.1

There was no much change in the in the lowest SBP in patients with or without
antibiotics; however, the AIS, NISS, and the amount of RBC transfusions were higher in
the patients with antibiotic therapy. Also the duration of ICU stay was much higher in the
patients with antibiotic therapy (Table 5).
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Table 5

Feature

Lowest SSP (mmHg)
AlS (abdomen)

NISS (abdomen

RBC transfusion (unit
ICU stay (day)
Hospital stay (day
Infection within 2 wk

Mortality

Antibiotic use (n=364

111.0 + 81.1

10,1 £ 8.0
28+50
3.0+5.2
144 £ 15.7

36(13.7)

No antibiotics (n=68

1169+ 21.6
20£1.0
60266
01206
1.1=13
68+£45

00
010

P-value

0.614

<0.001

0.001

20,001
<0.001
<0.001

0.006

0,195

Infection within 2 weeks of admission occurred in 50 cases. Among these, comparison
was made between the features with and without infection. Infection was related to
injured organs, whether the surgery was performed or not, the presence of open abdomen,
and exposed injury of the Gl tract (Table 6). Infection not seen in all 19 cases of which

underwent laparoscopic surgery.
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DISCUSSION

We researched the incidence of infections in patients with abdominal trauma who
received the preliminary antibiotic therapy, in KIMS DU, Karad. While doing this
research, we found that the rate of antibiotics uses in KIMS DU is overly high and
administered for prolonged time, and the time of first dose is adjourned. 84.2% of the

patients who participated in the study received antibiotic therapy for an average period of
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6.2 days. More patients with penetrating injury received antibiotic therapy as compared
to the one with blunt injury, and also for a prolonged period.

Goldberg et al. [1]. In their studies prophylactic antimicrobials have shown an important
role in decreasing infection in patients with penetrating wounds of the abdomen when
associated with an injury to a hollow viscus. Numerous studies demonstrate the
importance of broad-spectrum aerobic and anaerobic coverage. In our study, antibiotics
was inoculated about 6 hours of visiting hospital and given for 6.2 days. However, there
was no much variation in infection based on the duration of antibiotics. It is advisable to

administer the antibiotic dose as early as the patient arrives to the hospital.

There are many studies specifically on penetrating injuries but have no mention about
blunt trauma on sloid organs. In our study, antibiotics were given in 78.2% of patients
with solid organ injury. In most studies, the conclusions have been very indecisive
regarding either the effect or the duration of use of antibiotics for penetrating abdominal
trauma on abdominal surgical site infection rates, mortality, or intra-abdominal
infections. [3]. However, in this study, antibiotics are given for more than 6 days
irrespective of the mode of injury. It can be concluded that we should reduce unnecessary
prolonged use of antibiotics especially in mild blunt traumas.

Initial preferred antibiotics are broad spectrum as it can be used against both aerobic and
anaerobic. [4]. Second-generation cephalosporin is advised holding the third-generation
cephalosporin is a replacement [2,5]. 31.5% of patient who took part in our study
received 3™ generation cephalosporin and 25% of them were given with 2" generation
cephalosporin. Hence there is high obligation to the usage of appropriate antibiotic in a

patient with abdominal trauma.

It is observed in this study that the infection rate in hollow viscous injury as compared to
the solid organ injury, is much higher with AIS score more than 3, which implicates the

use of antibiotic irrespective.

Open surgeries showed the incidence of infections higher than the laparoscopic surgeries,
in turn increasing the unnecessary use of antibiotics, and also involved RBC transfused
on an emergency basis as the blood loss was more compared to laparoscopic surgeries, it
was also observed that the RBC transfused on an emergency basis had higher infection
rate than the elective transfusion. Hence the latter to be considered whenever possible

and is not contraindicated.
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This study was a retrospective study and has numerous drawbacks. There were many

difficulties such as identifying cause of infection, method of administration of antibiotics,

the way in which the data is document and how delegately it is recorded by the

institution. Due to lack of data on the factors that caused the infection post-surgery, it

was difficult to draw a relation between the use of antibiotic and the outcome of the same

in various infections. Use of antibiotics based the guidelines given [6] should be

emphasized, if not giving according to that, changes should be made accordingly.

To summarize,

1

N
1

The use of antibiotics in patients with abdominal surgery is very extensive and is
for prolonged duration.
Cephalosporins, to specify the third and the second generation, are the most

commonly used drugs as the prophylactic antibiotic.

What can we take into account from this study?

1

Single dose of appropriate choice of antibiotic as soon as the patient with hollow
viscous injury, visits the hospital and right before surgery.

Perform laparoscopic surgery whenever possible and is not contraindicated, as the
rate infection is much lesser.

In patients with AIS score 3 or more, or in patients with blood transfusion, even

with no hollow viscous injury or surgery, antibiotics should be considered.
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