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Objective: Antibiotic treatment is standard after appendectomy for
advanced appendicitis in children with the aim to reduce postoperative
complications. However, the evidence for deciding the duration of
administration of the intravenous antibiotics (IVA) is limited. We present
our experience focussing on the duration of IVA and the strategy for
managing the complications.
Methods: Retrospective review of patients undergoing an emergency
appendectomy supervised by the senior surgeon (TT) over an 11-year
period (2006-16) was done. Patient records were reviewed for operative
findings, duration of IVA and oral antibiotics and post-operative
complications. All patients diagnosed with advanced appendicitis were
included. Post-operatively for the initial 3 days all received IVA viz.
amoxicillin, metronidazole and gentamycin; continuing them further was
based on the clinical course. The outcome and complications were
analysed with respect to the duration of the (IVA) required.
Results: 79 patients with advanced appendicitis were included in this
study; 74 done laparoscopically and 5 open. There were 52 males and 27
females, with a mean age of 9.2 years (2.5-16). Median postoperative
hospital stay was 4 days (3-24). 38 (48%) and 4 (5%) patients were able to
stop IVA after 3 and 4 days respectively, the rest 37 (47%) required a
longer course of IVA.15 were discharged home with oral antibiotics
completing a total of 10 days antibiotics. The overall complications was
11.4%, wound infection in 4 patients and abscess in 5 .On statistical
analysis, the higher incidence of complications in the 5 or more days IVA
group was not significant comparing to those who received for shorter
duration.
Conclusion: In our experience children operated for advanced
appendicitis early review and consideration of short course (minimum of 3
days) IV antibiotics based on clinical status is a safe and efficient method
to treat with minimal complication rates.
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Introduction
Antibiotic treatment is standard after appendectomy
for perforated and gangrenous appendicitis in children
with the aim to reduce postoperative complications.
However, the evidence for deciding the duration of
administration of the intravenous antibiotics is limited.
Restriction and proper use of antibiotics is important to
preventing harmful adverse effects and developing
antibiotic resistance. We present our experience with
the management of perforated and gangrenous
appendicitis with regards to the duration of the
intravenous antibiotics required.

perforated or gangrenous based on macroscopic intraoperative appearance) were included in the study. All
resected specimens had histopathological evaluation.
As a routine, pus from the peritoneal cavity was
collected intra-operatively for microbiology and
antibiotic sensitivity. The postoperative management
was in accordance to the strategy as shown in Figure 1.
The patient is started empirically on the intravenous
triple antibiotics, amoxicillin, metronidazole and
gentamycin for the initial three days. Reasons for
continuing antibiotic treatment longer than 3 days were
determined by the clinical course of persistent
temperature >37.5oC, delay in return of bowel function
and continuing pain with limited mobility. Any signs
of secondary infection, such intra-abdominal abscess
or wound infection will be treated with an extended
period of IV antibiotics. The outcome and
complications were analyzed with respect to the
duration of 3 days, 4 days and 5 or more days of the
intravenous antibiotics (IVA) required.

Materials and Methods
A retrospective review of patients undergoing an
emergency appendectomy supervised by the senior
surgeon (TT) over an 11-year period (2006-2016) was
done. Patient records were reviewed for operative
findings, duration of intravenous (IVA) and oral
antibiotics and post-operative complications. All
patients diagnosed with advanced appendicitis (i.e.

Table 1: Preoperative complications.
Patients
treated

No. of patients
with
perforated
appendix
15

No. of patients
with
gangrenous
appendix
16

3-day IV+oral
4-day IV

4
2

3
1

4-day IV+oral
> 5 days IV

1
19

0
11

3-day IV

WCC,
Median
(range)
17.0
(4.3-34.8)
15.0
22.5
(19.0-26.0)

p-value

CRP,
Median (range)

0.6745
(3-day cf
5-day)

80.0
(15.0–198.0)

0.3789
(4-day cf
5-day)

60.0
78.3
(55.0-84.0)

p-value

0.0658
(3-day cf 5day)
0.1443
(4-day cf 5day)

17.6
184
(8.8 – 26.0)
(79.0–315.0)
> 5-day
5
2
14.0
155.5
IV+oral
(9.0-23.0)
(5.0 -200.0)
The preoperative serum inflammatory markers, median C-reactive protein (CRP) was more elevated in the 5 or more
days IVA group while the median white cell count (WCC) was similar in all 3 groups and no statistical significance is
demonstrated.
coliforms (13), anaerobes (9), alpha-haemolytic
Streptococcus (3), Pseudomonas (2), non-haemolytic
Results
Streptococcus (2) and combination of growth in 13 and
Seventy-nine
consecutive
patients
underwent
no growth in 4 patients. According to the clinical
emergency appendectomy, 74 laparoscopic and 5 open,
progress (Figure 1), 38 (48%) and 4 (5%) patients were
with advanced appendicitis were included in this study.
able to stop IVA after 3 and 4 days respectively. The
There were 52 males and 27 females, with a mean age
rest 37 (47%) required a longer course of IVA, 5 or
of 9.2 years (range: 2.5–16). The median postoperative
more days. Because of the Streptococci milleri or
hospital stay was 4 days (range: 3-24). The culture of
Pseudomonas aeruginosa positive peritoneal pus
the peritoneal pus grew Streptococci milleri (15),
culture, 7 (18.4%), 1 (25.0%) and 7 (18.9%) patients of
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each of the 3 days, 4 days and 5 or more days IVA
groups were given additional days of oral antibiotics to

take at home after discharge completing a total of 10
days antibiotics treatment (Tables 1 and 2).

Table 2: Postoperative Complications
Number of days
received IV
antibiotics
3 days
4 days
5 or more days
p value

Number of patients

38 (48.0%)
4 (5.0%)
37(47.0%)
-

Postoperative
wound infection
2
0
2
1.0

Postoperative
intra-abdominal
abscess
1
0
4
0.2

Overall
Complications
3 (7.9%)
0 (0%)
6 (16.2%)
0.6

Figure 1: The algorithm for postoperative management of advanced appendicitis in children.
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Discussion
In the postoperative course of antibiotic treatment for
advanced appendicitis, it is very much desirable to
keep it as minimum as possible without incurring any
added morbidity in order to lower the risk of rising
bacterial resistance, minimize toxicities, and
furthermore increase patient compliance. It is logical to
follow the trend to be away from the use of therapeutic
courses of fixed duration, and to stratify the infective
processes and tailors the duration of IVA to the clinical
progress [1]. In 2014, the importance of restricting
antibiotic treatment when possible was also
highlighted in the report by the World Health
Organization stating that the most important reason for
antibiotic resistance is the misuse of and overtreatment with antibiotics [2]. Traditionally,
postoperative IVA for advanced appendicitis has been
given for as long as 10 days covering Gram-positive,
Gram-negative, and anaerobic bacteria [3] and can
contribute to a longer length of hospital stay. Use of
clinical criteria such as fever, pain, return of bowel
function and white blood cell count and a 5-day course
of IVA for children with perforated Appendicitis was
recommended by the American Pediatric Surgical
Association Outcomes and Clinical Trials Committee
in 2010 [4]. A significant shorter hospital stay has also
been reported in a series of 47 children with advanced
appendicitis treated with postoperative IV antibiotics
until each satisfied a set of bed side clinical
parameters, core temperature < 38°C for 24 hours,
tolerated two consecutive meals, mobilizing
independently, requiring only oral analgesics,
suggesting resolved intra-peritoneal infection [5].
Furthermore, there was no difference in the
postoperative complications comparing to the
historical controls. In our study, with strict adherence
to the criteria of being afebrile for 24 hours, tolerating
oral diet and satisfactory mobilisation, nearly half of
them (48%) did not required IVA after 3 days and a
further few (5%) completed by the 4th day. These
patients were discharged within the median
postoperative period of 4 days, keeping hospital stay
down to a minimum. As a routine, oral antibiotics were
given to 15 (19%) patients to complete a total of 10
days, including the in-patient period of IVA for
peritoneal pus cultures positive for Streptococcus
milleri and Pseudomonas because of the susceptibility
of persistent intra-abdominal abscess reported by
Madden et al. [6], Hardwick et al. [7] and
Leeuwenburgh et al. [8]. This seemed to have
mitigated the risk of developing abdominal abscess to
only 6% among our patients. There is a noticeable but
no significant higher incidence intra-abdominal

abscess among the 5 or more days group (10.8%) as
compared to the shorter IVA groups (2.3%) indicating
the discrete and cautious use of shorter duration of
IVA does not incur higher risk of postoperative
abscess formation. There is no evidence of any
significant difference in the raised inflammatory
markers, white cell count or C-reactive protein, among
the two groups. Our experience is also shared by
Henry et al. [9] and van Wijcket et al. [10] in no
correlation between lengths of postoperative antibiotic
treatment and abscess formation in children operated
on for advanced appendicitis. The markedly raised
CRP, also echoed by Stefanutti et al. [11], could be
helpful in pre-empting the possibility of longer
duration of IVA which seemed necessarily in the few
patients complicated with intra-abdominal abscess.
We managed to keep the overall complications to
11.4%, wound infection in 4 patients and abscess in 5.
Only one abscess required drainage and the rest
responded to an extended course of antibiotics
following the initial postoperative period of IVA.
There is no significant difference between the shorter
and 5 or more days groups and this is in agreement
with Snelling et al. [12] in their systematic review of
antibiotic use in children who had undergone
appendectomy for complicated appendicitis showing 3
days did not appear to associate with higher rates of
intra-abdominal abscess or wound infection.
Limitations
This was a retrospective study with its inherent
limitations. The sample size of children with advanced
appendicitis (79 patients over a period of 11 years)
may be relatively small. We are aware that some
centres [13] have reported equivalent results using the
combination of other antibiotics such as ceftriaxone
and metronidazole with shorter course of IV
administration.
Conclusion
Our experience suggests that in children operated for
advanced appendicitis early review and consideration
of short course (minimum of 3 days) IV antibiotics
based on clinical status of the patients is a safe and
efficient method to treat with minimal complication
rates. For persistent fever, abdominal pain and/or delay
in the return of bowel function, a vigilant search
should be done for possible source of infection such as
of the wound and/or intra-abdominal pus collection.
The total duration of the antibiotics can be optimised
primarily on the clinical grounds as per the response to
the treatment. Further study with a multi-centre
4

Citation: Banerjee DB, Manoharan S, Scarlett A et al. The Strategy of a Shorter Course of Postoperative
Intravenous Antibiotics for Advanced Appendicitis in Children. Jpn J Surg Med 2018; 2: 115.
randomised controlled trial is necessary to determine
the optimal duration of the course of antibiotic use in
childhood advanced appendicitis.
6.
Ethical Approval
The study was done as an audit based on standard
hospital trust guidelines for clinical audits and hence
ethically approved.

7.

Conflict of Interest

8.

None declared.
Funding

9.

None declared.
References
1. Schein M, Wittmann DH, Lorenz W. Duration of
antibiotic treatment in surgical infections of the
abdomen. Forum statement: a plea for selective
and
controlled
postoperative
antibiotic
administration. Eur J Surg Suppl 1996; 576: 66-69.
2. http://www.who.int/drugresistance/documents/surv
eillancereport/en/
3. Lund DP, Murphy EU. Management of perforated
appendicitis in children: Decade of aggressive
treatment. J Pediatr Surg 1994; 29: 1130-4.
4. Lee SL, Islam S, Cassidy LD, et al. Antibiotics and
appendicitis in the pediatric population: An
American
Pediatric
Surgical
Association
Outcomes and Clinical Trials Committee
Systematic Review. J Pediatr Surg 2010 ; 45:
2181–2185
5. Yu TC, Hamill JK, Evans SM, et al. Duration of
postoperative intravenous antibiotics in childhood

10.

11.

12.

13.

complicated appendicitis: a propensity scorematched comparison study. Eur J Pediatr Surg
2014; 24: 341-349.
Madden NP, Hart CA. Streptococcus Milleri in
Appendicitis in Children. J Pediatr Surg 1985; 1:
6-7.
Hardwick RH, Taylor A, Thompson MH, et al.
Association between Streptococcus milleri and
abscess formation after appendicitis. Ann R Coll
Surg Engl 2000; 82: 24-26.
Leeuwenburg MM, Marjolein MN. Streptococcus
milleri in intraabdominal abscesses in children
after appendectomy: Incidence and course. J
Pediatr Surg 2012; 47: 535-539.
Henry MC, Walker A, Silverman BL, et al. Risk
factors for the development of abdominal abscess
following operation for perforated appendicitis in
children: A multicentre case-control study. Arch
Surg 2007; 142: 236–241.
van Wijck K, de Jong JR, van Heurn LW, et al.
Prolonged antibiotic treatment does not prevent
intra-abdominal
abscesses
in
perforated
appendicitis. World J Surg 2010; 34: 3049–3053.
Stefanutti G, Ghirardo V, Gamba P. Inflammatory
markers for acute appendicitis in children: are they
helpful? J Pediatr Surg 2007; 42: 773-776.
Snelling CMH, Poenaru D, Drover JW. Minimum
postoperative antibiotic duration in advanced
appendicitis in children: A review. Pediatr Surg Int
2004; 20: 838–845.
Peter SD, Tsao K, Spilde TL, et al. Single daily
dosing ceftriaxone and metronidazole vs standard
triple antibiotic regimen for perforated appendicitis
in children: A prospective randomized trial. J
Pediatr Surg 2008; 43: 981–985.

This manuscript was peer-reviewed
Mode of Review: Single-blinded
Academic Editor: Dr. Gulnur Gollu

Copyright: ©2018 Banerjee, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a
link to the Creative Commons license, and indicate if changes were made.
5

