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Summary
Introduction. Historically appendicitis is tending
to be operated as soon as possible to prevent future
complications. Recent discussions show, that urgent
operation does not always reduce the rate of postoperative complications. Immediate appendectomy
can be delayed in some cases.
Methods. Retrospective, non-randomized, single center, cohort study was performed. During one-year period 167 consecutive patients diagnosed with acute
appendicitis were included in the study. The study
population was divided into two groups according to
the time from the onset of the symptoms to the operation. Group I (≤ 24 hours) - 74 patients and Group
II (≥ 24 hours) – 93 patients. Primary (postoperative
complications) and secondary (operating time, length
of hospital stay and perforation rate at the final pathology report) endpoints were evaluated and compared.
Results. There was no statistically significant difference in the rate of postoperative complications when
comparing both groups. In Group I – 21.9% patients
(87.5% Grade I) and in Group II – 25.8% patients
(83% Grade I) had postoperative complications.
Operating time was similar between the groups
(72.97±29.1 (Group I) vs 79.95±35.4 minutes (Group
II)). Length of hospital stay was longer in Group II,
but no statistically significant difference was found
(2.85±2.3 vs 3.34±4.88 days accordingly). Perforation
rate at the final pathology report was twice higher in
Group II (8 (10.8%) vs 17 (18.3%)), but no statistically significant difference was found.
Conclusions. This study findings support earlier reports showing that delayed appendectomy is safe surŽurnalo tinklalapis: http://sm-hs.eu

gical procedure without higher rate of postoperative
complications and may be applied in certain cases.
Introduction
Acute appendicitis (AA) is one of the most common
acute surgical pathologies, requiring urgent hospitalization
and surgical care. Etiological factors of AA are still unknown
and might be multifactorial. Dietary, genetic, infectious,
immunological factors and luminal obstruction have all
been addressed to cause inflammation of the appendix (1).
Historically appendicitis is tending to be operated as soon
as possible in order to prevent future complications. However, the concept of emergency appendectomy has been
recently challenged by studies suggesting that conservative
treatment could be possible in selected cases (2). Previous
studies stated that delayed surgery was not associated with
increased morbidity. However best postoperative outcomes
are reported, when appendectomy is performed within 24
hours from presentation of symptoms (3–5).
The aim of this study: to evaluate the association
between the time from the onset of the symptoms to appendectomy and its impact on the rate of postoperative
complications, operating time, length of hospital stay and
perforation rate at the final pathology report.
Material and methods
This was a retrospective non-randomized, single center,
cohort study. Data collection was performed at the Department of Surgery, Lithuanian University of Health Sciences
using specially developed and maintained database from
01-01-2014 to 31-12-2014. During this period 167 consecutive patients diagnosed with AA in which operation was
performed and who met the inclusion criteria: (1) patients
older than 18; (2) diagnosed with AA (diagnosis was confirmed by combining clinical examination, laboratory tests,
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ultrasound and in complicated cases - CT scan if needed);
(3) performed operation; (4) diagnosis was confirmed by
pathological examination, were included in the study. The
study population was divided into two groups according to
the time from the onset of the symptoms to the operation.
Group I (time to the operation ≤ 24 hours) consisted of 74
patients and Group II (time to the operation ≥ 24 hours)
– 93 patients. Primary (postoperative complications) and
secondary (length of operation, length of hospital stay and
perforation rate at the final pathology report) endpoints were
evaluated and compared. The Kaunas Regional Biomedical
Research Ethics Committee approved the study (protocol no.
BEC-MF-768) and allowed the use of publicly unavailable
database.
Surgical procedure. All operations were performed by
surgeons on duty. Laparoscopic appendectomy was a preferable approach to treat acute appendicitis in our hospital, as
all the surgeons on call perform elective laparoscopic surgery in their every day practice. Two hand-made endoloops
were used to seal the base of the appendix. Open approach
was chosen occasionally, considering the clinical situation.
Conversion from laparoscopic to open surgery was an option
if necessary. All patients received antibiotic prophylaxis by
single injection of 1st generation cephalosporin’s before the
operation.
Postoperative course. In case of non-perforated appendicitis patients were allowed to drink clear liquids post- operatively and advanced to regular diet as tolerated. Most patients
were discharged within 24 to 48 hours of surgery. In case
of perforated appendicitis postoperatively the patients were
treated by 2nd generation cephalosporin’s (cefuroxime) and
metronidazole. Postoperative complications were classified
according to Clavien-Dindo grading system for the classification of surgical complications (Grade I - V) (6).
Statistical analysis. Statistical analysis was performed using SPSS 19.0 for Windows (SPSS Inc., Chicago,
USA).The data are presented as mean ± standard deviation
or median and range. For comparison between groups, the
Mann-Whitney test or Student‘s t test was employed where
appropriate. P< 0.05 was considered statistically significant.
Results
Two hundred seventeen patients with suspected AA were
hospitalized at the Department of Surgery, Lithuanian University of Health Sciences from 01-01-2014 to 31-12-2014.
Data of 167 patients who met the inclusion criteria were
analyzed. In forty-nine patient’s diagnosis of AA was not
confirmed or the patients were treated conservatively and
were excluded from the study. Comparison of demographic
characteristics between two groups is shown in Table 1.There

was no statistically significant difference in any of these
characteristics except “Time from onset of symptoms to the
operation”. Average time from the onset of symptoms to the
operation in Group I was 16,13±5,46 hours while in Group
II it reached 44,98±22,74 hours.
This difference is explained by the division of the patients
into two groups. The mean operation time in Group I was
72,97±29,11 minutes. Patients of Group II were operated
longer - 79,95±35,41 minutes. However, there was no statistically significant difference in operation time between
two Groups. There were also no significant differences in
the ratio of open and laparoscopic appendectomies.The level of C-reactive protein (CRP) at the time of admission in
Group II was significantly higher (83,78±87,50) compared
to Group I (34,84±45,21 (p<0,001)) (Table 2).However,
there was no significant difference between values of CRP
in both Groups at the time of patient discharge.There was
no statistically significant difference in white blood cells
(WBC) count between the Groups both at the admission and
at the discharge (Table 2).Phlegmonous appendicitis dominated in both groups at the final pathological examination
(44 (59,5%) vs. 48 (51,6%)). Perforation rate at the final
pathology report was twice higher in Group II (8 (10.8%) vs
17 (18.3%)), but no statistically significant difference was
found. There was no statistically significant difference in the
rate of postoperative complications (Clavien-Dindo grading
system for the classification of surgical complications) when
comparing both groups. In Group I – 21.9% patients (87.5%
Grade I) and in Group II – 25.8% patients (83% Grade I)
had minor postoperative complications.
Patients in Group II stayed in hospital longer than patients in Group I (2.85±2.3 vs 3.34±4.88 accordingly), but
no statistically significant difference was found.None of the
patients in Group I died during hospital stay while death
occurred in 1 patient (1,1%) in Group II(patient with perforated appendicitis, peritonitis and chronic renal insufficiency)
(Table 2).
Discussion
For many years’ immediate appendectomy was the gold
standard treatment for AA.However, in case of personnel
shortage and limited hospital resources there may be a need
to postpone the surgery for several hours. This concept is
supported by our study showing that the timing of appendectomy could be safely delayed for several hours without
increase of the number of postoperative complications.
Recent studies showed, that in some selected cases
patients with AA could be treated conservatively, avoiding operation and associated complications. Conservative treatment could be alternative way of treatment
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for patients with high risk of surgery related morbidity.
Sallinen et al. in his recent meta-analysis showed, that
antibiotic therapy might be a possible alternative to urgent
operation. One of the major advantages of conservative treatment is lower number of minor and major complications.
However, the recurrence rate in the first year was 23%. In
conclusion, this study stated, that for patients with acute
uncomplicated appendicitis, who are averse of operation initial conservative antibacterial treatment is an option. The
choice of medical versus surgical management in patients
with clearly uncomplicated appendicitis is value- and preference-dependent (2). Controversial results were presented
in the review by Rocha et al. Antibiotic therapy alone was
associated with shorter pain duration, lower expenses and
quicker return to work, but also with lower treatment success rate and high readmission rate. The authors concluded
that conservative treatment of uncomplicated AA cannot be
routinely suggested (7). Positive results of conservative treatment are showed in the NOTA study(8).Antibiotic therapy
(amoxicillin/clavulanate) alone can reduce surgical risks,
rates of unnecessary appendectomies, length of in-hospital
stay and overall treatment costs. Out of 159 patients, treated
with amoxicillin/clavulanate, only 22 patients developed
recurrences and needed to be operated during 2 years follow
up period.
Value of antibiotic treatment alone for acute inflammation
of the appendix remains questionable and optimal way of
treatment for each patient should be considered individually.
The connection between time to operation and perforation
rate is also a long-discussed topic. Some authors theorize
that perforated and non-perforated AA could have different
patterns and pathological processes (12). Drake et al. concluded that perforation rate was not associated with longer
hospital stay prior appendectomy (13). In our study, there
were no statistically significant differences in complication
Table 1. Patients’ and procedure characteristics

Male
Female
Age (years)
Time from onset of
symptoms to the operation (hours)
Procedure
Open operation
Laparoscopic operation
Conversion
Operation time (min)

Group I,
n = 74
41 (55.4%)

Group II,
n = 93
41 (44.1%)

p
0,419

33 (44.6%)
34.47±15.33
16.13±5.46

52 (55.9%)
38.10 ±17.99
44.98±22.74

0,422
0,170
0,000

7 (9.5%)
67 (90.5%)
1 (1.4%)
72.97±29.11

10 (10.8%)
83 (89.2%)
3 (3.2%)
79.95±35.41

1,000
1,000
0,632
0,174

rates in early versus delayed appendectomy groups, however
the number of perforations were twice as high, and the length
of hospital stay longer in delayed appendectomy group.
Some studies stated different opinion about safety of
delayed appendectomy (14–17). Ditillo et al. found that number of postoperative complications and risk of perforation
increases in time for patients diagnosed with AA, therefore,
delayed appendectomy is unsafe(14). Slightly different findings were reported by Teixeira et al. The data showed that
delayed appendectomy did not increased risk of perforation
but increased risk of surgical site infection(15). Study by
Giraudo et al. revealed that performing appendectomy within
24 hours from presentation does not increase the length of
hospital stay or rate of complications. In opposite to our
findings, this study showed that performing appendectomy
after 24 hours from the onset of symptoms increases the rate
of complications (16). In the retrospective study Eko et al.
found no connection between higher risk of complications
and timing of surgery, however, delayed appendectomy was
associated with increased hospital stay (17).
In our study we haven’t found statistically significant
differences between early and delayed appendectomy
Groups, although lower rate of complications, perforations,
shorter hospital stay and better laboratory test values were
recorded in early appendectomy Group.
Appendectomy remains the standard of care for most
patients with AA for the following reasons: (1) the subset of
patients least likely to fail initial non-operative management
Table 2. Postoperative course and outcomes

a - According to Clavien-Dindo grading system for the classification of surgical
complications

Blood tests
WBC count before operation
WBC count after operation
CRP count before operation
CRP count after operation
Final pathological report
Catarrhal appendicitis
Phlegmonous appendicitis
Gangrenous appendicitis
Perforation rate
Complicationsa
I
II
III
IV
V
Mortality
Hospital stay (days)

Group I,
n = 74

Group II,
n = 93

p

13.67±3.49 14.78±6.19
8.22±2.54
7.70±2.04
34.84±45.21 83.78±87.50
44.10±22.53 63.30±42.96

0,304
0,579
0,001
0,131

4 (5.4%)
44 (59.5%)
26 (35.1%)
8 (10.8%)
16 (21.6%)
14 (87.5%)
2 (12.5%)
0 (0%)
0 (0%)
2.85±2.30

0,758
0,604
0,658
0,284
0,723
1,000
1,000
1,000
1,000
0,407

7 (7.5%)
48 (51.6%)
38 (40.8%)
17 (18.3%)
24 (25.8%)
20 (83%)
3 (12.5%)
1 (4.5%)
1 (1.1%)
3.34±4.67
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has not been definitively determined, (2) appendectomy can
generally be performed with low morbidity and very low
mortality, (3) preoperative abdominal CT interpreted as uncomplicated appendicitis cannot exclude the possibility of
complicated disease (18).
Conclusions
With significantly higher efficacy and low complication
rates, appendectomy remains the most effective treatment
for patients with uncomplicated acute appendicitis.Antibiotics-first strategy for uncomplicated acute appendicitis
in adults is associated with increased rates of perforations
and peritonitis at surgery in some cases and still needs to be
developed (19). Our data supports the studies showing that
early appendectomy is safe surgical procedure associated
with shorter operating times, shorter length of hospital stay,
and lower rate of perforations.The subgroups of patients with
uncomplicated acute appendicitis where antibiotics and the
delayed surgery can be more effective, should still be more
accurately identified in the future studies. However, our findings suggest that occasionally the timing of appendectomy
could be safely delayed within the window of few hours by
the responsible surgeon depending on the available personnel
and hospital resources (Table 1).
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ATIDĖTA APENDEKTOMIJA NEDIDINA
POOPERACINIŲ KOMPLIKACIJŲ DAŽNIO
R.Riauka, P.Ignatavičius, Ž.Tverskis, Ž.Dambrauskas
Raktažodžiai: ūminis apendicitas, skubi apendektomija, operacija.
Santrauka
Įvadas. Manoma, kad norint išvengti pooperacinių komplikacijų, ūminį apendicitą reikia operuoti kiek įmanoma skubiau. Tačiau naujausi moksliniai tyrimai rodo, kad skubi apendektomija ne

visada susijusi su geresnėmis pooperacinėmis baigtimis. Tam tikrais atvejais operaciją galima atidėti.
Metodika. Atlikta retrospektyvinė pacientų, kuriems 2014 metais LSMUL KK Chirurgijos klinikoje atlikta apendektomija, ligos istorijų analizė. Į tyrimą įtraukti 167 pacientai. Pacientai, pagal laiką tarp simptomų pradžios ir operacijos pradžios, suskirstyti
į dvi grupes: I grupė - <24 valandos (74 pacientai), II grupė - >24
valandos (93 pacientai). Vertinta ir lyginta pacientų operacijos ir
stacionarizavimo trukmė, pooperacinių komplikacijų dažnis, histologinių tyrimų rezultatai.
Rezultatai. Pooperacinių komplikacijų dažnis (Clavien-Dindo
pooperacinių komplikacijų skalė) tarp tiriamųjų grupių (I grupė
- 21,9 proc., II grupė - 25,8 proc.) statistiškai reikšmingai nesiskyrė (p>0,05). Abiejose grupėse didžiają dalį komplikacijų sudarė Clavien-Dindo I laipsnio komplikacijos (I grupė - 87,5 proc.,
II grupė - 83 proc.). Operacijos trukmės statistiškai reikšmingai tarp
I (72,97±29,11 minutės) ir II grupės (79,95±35,41 minutės) pacientų nesiskyrė (p>0,05). Lovadienių skaičius II grupėje (3,34±4,88)
buvo ilgesnis nei I grupėje (2,85±2,3), bet statistiškai reikšmingai
nesiskyrė. Perforacijų dažnis galutiniame histologinio tyrimo atsakyme I grupėje (8 (10,8 proc.) buvo mažesnis nei II (17 (18,3
proc.), bet statistiškai reikšmingai nesiskyrė (p>0,05).
Išvados. Atidėta apendektomija - saugi procedūra, kurios pooperacinių komplikacijų dažnis nesiskiria nuo skubios apendektomijos. Tam tikrais atvejais apendektomija gali būti atidėta.
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