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Abstract
Introduction: Since conservative antibiotic treatment in un-
complicated appendicitis might not solve the clinical prob-
lem definitively, it has to compete with the results of today’s 
laparoscopic appendectomy. Methods: In a county hospital, 
accommodating also a pediatric department, all cases of ap-
pendectomy for suspected appendicitis over 15 years were 
analyzed retrospectively for the following items: beginning 
of symptoms, time from admission to surgery, surgical tech-
nique as “open,” “laparoscopic” or “converted,” if perforated 
at operation and histological confirmation of acute inflam-
mation. Surgical morbidity was detected in distinct catego-
ries. To evaluate changes over time, 3 time periods of 5 years 
each were defined. Results: Resulting in a total of 1,956 cas-
es there were 731 in group I, 633 in group II and 592 in group 
III within the 3 time periods, respectively. The median age 
was 17 years. The percentage of perforations was 16.8%. 
Those patients had – with 47 compared to 27 h – a signifi-
cantly prolonged time from the beginning of symptoms to 
admission (p = 0.0001). The proportion of laparoscopic sur-
gery rose from 83.3 (group I) to 98.3% (group III; p = 0.0001). 
The median postoperative hospital stay diminished from 4 

to 3 days in nonperforated (p = 0.0001) and from 8 to 7 days 
in perforated cases (p = 0.0009). Surgical morbidity was re-
duced from 4.1% in the first to 1.7% in the third observation 
period (p = 0.0144). There were no surgical site infections 
during the last 5 years. Conclusions: Timely laparoscopic ap-
pendectomy in case of suspected appendicitis can be of-
fered with an extraordinary low morbidity. Taking into ac-
count the complete solution of the otherwise pending 
threat, compared to conservative antibiotic treatment, it is 
safe and definitive. © 2020 S. Karger AG, Basel

Introduction

The question of whether the cause of abdominal pain 
is appendicitis, including the risk of perforation, arises 
thousands of times a day all over the world. General prac-
titioners, internists, surgeons, gynecologists and especial-
ly pediatricians are involved. The threat of being exposed 
to an allegation of malpractice due to a misperception is 
inherent [1, 2]. Appendicitis presents often very typically 
but can also mislead the experienced clinician as a symp-
tomatic chameleon [3]. Once the complication of the per-
foration has been missed, there is a risk of a serious course 
of the disease, which nowadays still endangers human life 
and, especially in children, stresses the young patients, 



Safe Laparoscopic Appendectomy 181Visc Med 2021;37:180–188
DOI: 10.1159/000510487

their parents and the nerves of those treating them. Car-
rying this in mind: can you treat conservatively in case of 
suspected appendectomy? Recent randomized trials 
make this appear possible treating solely with intravenous 
antibiotics [4]. 

The reason why mostly young adolescents, but also a 
considerable number of adults up to patients more than 
90 years old, develop appendicitis out of complete health 
has still not been understood until now [5]. Therefore, 
preventive therapies and those aiming towards a recog-
nized pathogenetic cause are not available. The conse-
quences of a perforation with peritonitis or abscess, which 
is always threatening by organ destruction, up to the se-
vere, sometimes fatal septic general disease [6], have been 
treated for more than 130 years by surgical appendecto-
my [7]. The severity and dynamics of the disease are not 
always easy to predict at the time of the suspicion and 
range from simple, perhaps self-limiting, phlegmonous 
inflammation to gangrenous perforation [8]. At least 
since the publication of a randomized multicenter study 
by a Finnish group [4], conservative treatment is serious-
ly discussed. The authors demonstrated that in case of 
uncomplicated appendicitis, surgery could have been 
avoided in more than 70% of patients by sole administra-
tion of antibiotics. This raised calls for a better balancing 
between operation and conservative treatment involving 
a well-informed patient [9]. A more differentiated han-
dling of such a common clinical question, especially in 
the children who are affected so often, must of course take 
into account the most recent results of surgical therapy in 
appendicitis. The nowadays highly standardized mini-
mally invasive appendectomy published first by the gyne-
cologist Semm [10] introduces a new precondition. 

Therefore, the aim of the present study was to provide 
arguments based on the results of surgery that have been 
achieved over a period of 15 years. These results ought to 
support decision-making that is necessary every day in a 
frequently multidisciplinary context if appendicitis is sus-
pected.

Materials and Methods

Beginning in August 2001, patients with suspected appendicitis 
have increasingly undergone laparoscopic surgery in the surgical 
unit of a county hospital including a pediatric department. Suspi-
cion of appendicitis was raised as outlined in Table 1: in case of 
acute abdominal pain, especially similar to clinical items of the 
Alvarado score [11], but also in patients with prolonged and recur-
rent symptoms and persistent uncertainty. Sonography was help-
ful, but only decisive by clear results. Since 2004 appendectomy has 
mainly been done using the minimally invasive technique. Only in 
the case of children under the age of 6, in view of the small dimen-
sions, it was decided individually to perform open conventional or 
minimally invasive surgery, respectively. 

Operative Procedures
Open appendectomy is performed regularly through an alter-

nating incision in the right lower abdomen with skeletonization of 
the appendix mobilized above the abdominal wall, removal via lig-
ature and an invading suture. For the laparoscopic approach CO2 
is inflated above the umbilicus using the Verres needle. After in-
serting the 12-mm trocar there, another 5-mm trocar is placed 
suprapubically and a 5- or 10-mm trocar in the left lower abdo-
men. Thereby an isosceles triangle open to the right is created. 
With the patient in the Trendelenburg position, the appendix base 
is then regularly dissected flush with the cecum using a linear sta-
pler (Catgut® 30 mm). The vascular pedicle is interrupted with one 
or more titanium clips (Applied®). The specimen is retrieved via 
the umbilical incision. If the diameter is too large, it may be tai-
lored in situ or extracted in a recovery bag. All appendectomies 
were performed under single-shot antibiosis with cefuroxime and 
metronidazole. In complicated cases, the antibiosis was continued 
postoperatively according to the findings or even broadened by an 
aminoglycoside.

Data Acquisition
To evaluate the treatment results achieved under very constant 

conditions over years, all appendectomies were retrospectively 
identified from August 2004 to July 2019 over 15 years using the 
ICD and ICPM coding of the hospital information system (Medi-
co® and Soarian Health Archive – Cerner®). Only interventions 
with the indication “suspected appendicitis” were included in the 
analysis, excluding all concomitant appendectomies as part of oth-
er interventions and cases with incomplete data. Six surgical con-
sultants of the department recorded the relevant items into stan-
dardized Excel® tables and imported them into a database after 
being double checked by the first author (FileMaker Pro® 12.0). In 
addition to the master data, these were the body measurements, 
the inflammation values, leukocyte count and C-reactive-protein 
value, the time from symptom onset to admission (S-A), the time 
from admission to the begin of surgery, the surgical technique 
(conventionally open, laparoscopically, converted from laparo-
scopically to open) and the operation time. The histological report 
of the removed appendix was only designated as “positive” for in-
flammation if the wording “ulcerative,” “periappendicitis” and/or 

Table 1. Based on the Alvarado-Score [11] the conditions depicted 
herein were decisive to call cases presenting with acute abdominal 
pain “suspected appendicitis” as were those in patients presenting 
with a prolonged history

Factors promoting assessment as “suspected appendicitis”

Acute cases
Short history (<48 h)
Pain migration
Nausea or vomiting
Tenderness in the right iliac fossa
Leukocytosis
C-reactive protein elevated
Visible appendix or abscess by sonography
Perityphlitic inflammation in CT scans at age >50

Prolonged cases
Recurrent presentations
Concern of the patient or parents
Pretreating physician
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“fibrinous reaction” could be found, otherwise it was called “nega-
tive.” It was also categorized as “perforation” and “no perforation” 
based on the operation report, histology and the discharge letter. 
The latter and remarks in the digital archive were used to evaluate 
a significant postoperative complication (Clavien-Dindo grade in 
parenthesis): revisional surgery (IIIb), CT-guided drainage (IIIa), 
readmission without intervention giving antibiotics (II) and 
wound healing disorder (IIIa), each instance treated conservative-
ly. In order to evaluate changes of the treatment requirements and 
the results, the entire observation period was divided into three 
5-year sections resulting in groups I, II and III.

Statistics
Categorized results are given as percentages, parametric values 

as medians with interquartile ranges. Statistical comparisons were 
made for categories using the χ2 test, for continuous parameters 
using the Mann-Whitney U test (PAST 4.01). A p value of < 0.05 
was considered statistically significant. 

Results

During the observation period from August 1, 2004, to 
July 31, 2019, n = 2,112 appendectomies were performed; 
after exclusion of accompanying appendectomies (n = 
143) and cases with missing treatment data (n = 13), n = 
1,956 patients who had suspected appendicitis had been 
operated on. These were distributed into the 3 time peri-
ods as follows: group I 2004–2009 (n = 731), group II 
2009–2014 (n = 633) and group III 2014–2019 (n = 592). 
The basic patient data are shown in Table 2. Presenting 
1,271 (65%) patients ≤25 years, the cohort was dominat-
ed by pediatric cases as shown in Figure 1. Concerning 
the patient characteristics (shown in Table 2), significant 
changes over time could be recognized in form of an in-
creased body mass index, leukocyte counts and an in-
creased proportion of histologically positive findings. 
With more female patients over the entire period, there 
was a highly significant difference for male patients with 
74.5% histologically positive findings compared to female 
patients with 55.9% in favor of more positive findings in 
male patients. At the time of surgery, 16.8% of all cases 
had free or covered perforation. With regard to the time 
span between the S-A, a significantly longer delay was 
found with ultimately histologically negative findings, 
but also for cases with perforation (shown in Table 3). 
The median S-A time of females was significantly longer 
compared to male patients. In this respect, age and body 
mass index were irrelevant. The time period S-A is more 
than twice as long in histologically negative patients com-
pared to those with positive findings. This could express 
preclinical weighing processes and hidden sex-specific 
differential diagnoses, for example, ovarian affections in 
young women. The group of patients with perforation 
had a significantly longer history of symptoms with 47–
27 h of those not perforated. The time between admission 
and surgery was not different at 5–6 h, which also indi-Ta
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cates that the preclinical decision-making and therefore 
delay either by the patient or treating physicians poten-
tially could have had a major impact on the seriousness 
of the disease’s course. Patients with later on postopera-
tive complications had somewhat longer S-A and admis-
sion-to-surgery times until the intervention, but this did 
not reach the level of significance.

The laparoscopic surgical approach for appendectomy 
in our hands has become the standard of care (shown in 
Table 4). Over the past 5 years, 98.3% of the patients have 
had minimally invasive surgery. The operating times in 
this interval remained at a median of 39 min. Only 2 pa-
tients had to be converted from minimally invasive to 
open surgery. In uncomplicated cases, the postoperative 
hospital stay was 3 days, after perforation 7 days, respec-
tively. Especially for the uncomplicated cases, there was a 
significant improvement comparing the first and the cur-
rent observation period.

There was no mortality. The overall morbidity im-
proved from group I to group III significantly from 4.1 to 
1.7% (shown in Table 5). Considerably fewer reopera-
tions were required in the courses after perforation, but 
the number of CT-guided drainage placements for intra-
abdominal abscesses that developed postoperatively re-
mained on a constant level. Particularly noteworthy is the 
fact that no relevant wound healing disorder was noticed 
in the last observation period (group III), even in patients 
after perforation. Within the latest observation period, 
still 3 invasive interventions postoperatively were neces-
sary in patients without perforation. Of those 2 had ad-
vanced and histologically confirmed inflammation. One 
with histologically negative findings needed relaparosco-
py for a relevant intra-abdominal hematoma.

Discussion/Conclusion

The present retrospective analysis over 15 years pro-
vides an authentic picture of a surgically treated group of 
patients with actual or at least suspected appendicitis. The 
results achieved are an expression of solving the problem 
exclusively by an operation. Conservative therapy, as 
practiced and discussed repeatedly in the literature [4, 
12–18], was not applied in our institution within the ob-
servation period. In our view, the concept of treating a 
pathogenetically poorly understood disease only by anti-
biotic treatment to avoid a bacterial complication must be 
questioned in principle. To use broad-spectrum antibiot-
ics like ertapenem in uncomplicated appendicitis [8] also 
seems a violation of nowadays adopted principles of re-
sponsible antibiotic stewardship [19]. If one looks at the 
results achieved with our described surgical strategy, very 
good results without any mortality are already evident for 
the cases complicated by perforation, and this with sig-
nificantly improving morbidity. In this context the CT-
guided interventional drainage of postoperative abscesses 
plays an important role, revision procedures were needed 
less and less. The treatment data of the uncomplicated, 
that is, nonperforated cases, were impressively positive 
within the last treatment period. In complicated cases, the 
consecutive complication rate is pleasingly low in com-
parison to the literature [20, 21], after uncomplicated 
findings it seems to become negligible. Postoperative hos-
pital stay is short at 3 days, and wound healing disorders 
have not occurred anymore after surgical procedures of 
which more than 98% where minimally invasive within 
the last 5 years. This means that the results are meanwhile 
considerably better than achieved in operative groups in 

Fig. 1. Age and sex distribution of the 
whole cohort.



Heise/Kentrup/Dietrich/Cosler/Hübner/
Krumholz

Visc Med 2021;37:180–188184
DOI: 10.1159/000510487

studies comparing them with conservative therapy [4, 22, 
23]. In meta-analyses, even very recent ones, surgical 
complications of appendectomy amounting to almost 
20% are reported [24]. From our point of view this rate is 
overall too high, especially since this high complication 
rate in the meta-analyses is often the parameter for a cal-
culated advantage for an equivalency of conservative 
therapy. This dominance of the surgical complication 
rate as a decisive factor was also worked out in a decision 
analysis in which surgical therapy should be preferred as 
standard if the complication rate is below 11.5% [25].

Conservatively, patients were initially treated with in-
travenous-antibiotic inpatient treatment for 3 days, with 

continued uncertainty about the further course of the dis-
ease. Thereafter, 27–46% of the patients underwent sur-
gery during the following 1–5 years because of an at least 
suspected disease recurrence [8, 13, 14, 18, 26]. Leaving 
the conservatively treated patients in uncertainty whether 
the disease might strike again obviously results in some 
kind of appendicitis anxiety described in the literature 
[27]. In this paper two thirds of the patients with delayed 
operation after complicated appendicitis wanted to have 
their appendix removed even without symptoms on the 
basis of their own request. The open surgical technique 
that was compared to conservative treatment within the 
publication of Salminen et al. [4], which is now more than 

Table 3. Time periods from start of symptoms to admission (S-A), admission to operation (A-OP) and start of symptoms to operation 
(S-OP), presented for the whole group and special subgroups as median and interquartile ranges (IQR)

S-A, 
h

IQR A-OP, 
h

IQR S-OP, 
h

IQR p value

Total (n = 1,956) 28.7 13.9–72.2 5.6 3.3–18.1 45.4 24.6–95.3
Histology positive (n = 1,263) 23.9 11.9–49.0 4.9 3.1–14.2 31.9 22.0–58.5 S-A p = 0.0001, A-OP p = 0.0001
Histology negative (n = 693) 54.9 21.9–159.3 8.5 3.7–24.3 75.9 33.1–190.3 S-OP p = 0.0001
Perforation (n = 329) 47.1 21.6–90.0 5.7 3.2–18.1 55.1 32.9–104.4 S-A p = 0.0001, A-OP p = 0.7564
No perforation (n = 1,627) 26.6 12.7–71.7 5.3 3.3–18.3 36.5 23.4–84.3 S-OP p = 0.0001
Complication (n = 55) 46.6 21.0–78.8 8.2 3.1–20.6 54.1 29.8–121.7 S-A p = 0.0559, A-OP p = 0.5771
No complication (n = 1,901) 28.3 13.7–72.1 5.6 3.3–18.0 43.9 24.5–94.8 S-OP p = 0.0690
Male (n = 916) 25.8 12.7–57.1 4.9 3.0–14.1 34.7 22.8–74.7 S-A p = 0.0001, A-OP p = 0.0001
Female (n = 1,040) 31.6 15.1–81.9 6.9 3.4–20.8 51.3 26.4–105.1 S-OP p = 0.0001
BMI ≤30 (n = 1,716) 28.3 13.8–72.9 5.6 3.2–17.9 43.3 24.5–95.7 S-A p = 0.3546, A-OP p = 0.6841
BMI >30 (n = 240) 32.2 15.6–71.9 5.4 3.4–19.4 50.9 25.8–82.1 S-OP p = 0.3242
Age ≤25 years (n = 1,271) 28.2 13.7–74.2 5.8 3.2–18.7 46.1 23.8–97.5 S-A p = 0.9335, A-OP p = 0.4393

BMI, body mass index; S, symptom; A, admission; OP, operation. p values are calculated for each period comparing within the sub-
groups. 

Table 4. Surgical technique, operation times and resulting postoperative hospital stay as median and interquartile range (IQR)

Treatment parameters Gr. I 
(n = 731)

n Gr. II 
(n = 633)

n Gr. III 
(n = 592)

n Total
(n = 1,956)

n Gr. I vs. 
Gr. III
p value

Surgical technique, n (%)
Open 108 (14.8) 26 (4.1) 8 (1.4) 142 (7.3) 0.0001
Laparoscopic 609 (83.3) 603 (95.3) 582 (98.3) 1,794 (91.7) 0.0001
Converted 14 (1.9) 4 (0.6) 2 (<0.1) 20 (1.0) –

Operation time, min
Total 40 (32–52) 731 41 (31–56) 633 39 (30–53) 592 40 (31–54) 1,956 0.1062
Open 40 (31–52) 108 49 (38–65) 26 57 (42–72) 8 42 (34–55) 142 0.0275
Laparoscopic 40 (31–52) 609 41 (30–55) 603 39 (30–52) 582 40 (30–53) 1,794 0.1779
Converted 75 (60–105) 14 112 (85–169) 4 143 (92–194) 2 89 (65–118) 20 –

Hospital stay, days
Total 4 (3–6) 731 3 (3–5) 633 3 (2–5) 592 4 (3–5) 1,956 0.0001
No perforation 4 (3–5) 612 3 (2–4) 529 3 (2–4) 486 3 (3–4) 1,627 0.0001
Perforation 8 (6–10) 119 6 (4–9) 104 7 (5–9) 106 7 (5–10) 329 0.0090

Gr., group. Hospital stay was assessed especially considering whether perforation was present or not.
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5 years ago, is no longer state of the art at least in Ger-
many [21]. This is highlighted above all in an American 
collective study which, with also a 98% rate of minimally 
invasive interventions and a routine hospital stay of 
around 24 h postoperatively, is openly questioning the 
conservative treatment approach in Europe [26].

Having experienced once the sometimes very demand-
ing course in children after perforation that has been 
overlooked because of misleading symptoms in the be-
ginning like diarrhea, for example, one has to ask wheth-
er the risk of such incidents caused by delayed appendec-
tomy is acceptable, especially facing the extremely low 
complication rate of the laparoscopic approach. Given 
the results presented herein, further on it might be dis-
cussed how intensively we have to promote an open 
shared decision-making process involving patients, espe-
cially children and their often emotionalized parents, as 
it is advocated in the literature [9, 28]. There are numer-
ous publications targeting the goal to support the deci-
sion-making process by scoring systems. In our retro-
spective study a score like that of Alvarado [11, 28] was 
not applicable because not all parameters would have 
been available. Just recently Bhangu et al. [29] presented 
results applying 2 scores in 154 UK hospitals and pro-
posed thereby to reduce the number of so-called normal 

appendectomies. Considering the fact that histological 
findings after appendectomies are debatable on what is 
diseased or not [30], evaluation of those scores might be 
of help but they are not always suitable to decide about 
whether to operate under the very individual circum-
stances or not. In our view, if there is sufficient clinical 
suspicion, conviction of an experienced surgeon com-
bined with the perception of uncertainty unsettling the 
patient or its accompanying people, it is justified to give 
the definite and firm advice to solve the pending problem 
by a nowadays low-risk laparoscopic operation. The pre-
clinical latencies obviously play a significant role for the 
initial severity of the case and the postoperative course in 
the present study and in others [31, 32]. The risk of a def-
inite decision in favor of a surgical procedure actually ap-
pears almost to be negligible.

Round about one third of our patients have shown no 
convincing histopathological signs of inflammation. This 
might raise concern that too much healthy organs could 
have been removed being responsible for good results. 
One reason for that number we see in the very strict defi-
nition of relevant inflammation excluding pathological 
descriptions like, for example, “catarrhal” or “exudative” 
which might be counted as positive histology by others. 
Another reason for more “negative appendectomies” 

Table 5. Surgical morbidity defined as reoperation, interventional treatment by CT-guided drainage, readmission 
treated conservatively and wound infection treated conservatively

Surgical morbidity Gr. I
(n = 731)

Gr. II
(n = 633)

Gr. III
(n = 592)

Total
(n = 1,956)

Gr. I vs Gr. III 
p value

All complications, n (%)
Total 30 (4.1) 16 (2.5) 9 (1.7) 55 (2.8) 0.0144
Perforation 19 (2.6) 9 (1.4) 6 (1.0) 34 (1.7) 0.0455
No perforation 11 (1.5) 7 (1.1) 3 (0.5) 21 (1.1) 0.1035

Reoperations, n (%)
Total 19 (2.6) 8 (1.3) 5 (0.8) 32 (1.6) 0.0213
Perforation 12 (1.6) 4 (0.6) 3 (0.5) 19 (1.0) 0.0648
No perforation 7 (1.0) 4 (0.6) 2 (0.3)*, # 13 (0.6) 0.1978

CT drainage, n (%)
Total 4 (0.5) 3 (0.5) 4 (0.8) 11 (0.6) 0.5245
Perforation 3 (0.4) 2 (0.3) 3 (0.5) 8 (0.4) 1.0000
No perforation 1 (0.1) 1 (0.2) 1 (0.3)§ 3 (0.2) 1.0000

Readmission treated conservatively, n (%)
Total 3 (0.4) 2 (0.3) 0 (0) 5 (0.3) 0.2634
Perforation 2 (0.3) 1 (0.2) 0 (0) 3 (0.2) 0.5013
No perforation 1 (0.1) 1 (0.1) 0 (0) 2 (0.1) 1.0000

Wound infections treated conservatively, n (%)
Total 4 (0.5) 3 (0.5) 0 (0) 7 (0.4) 0.1327
Perforation 3 (0.4) 2 (0.3) 0 (0) 5 (0.3) 0.2634
No perforation 1 (0.1) 1 (0.2) 0 (0) 2 (0.1) 1.0000

Three patients of group (Gr.) III presenting postoperative morbidity without having had perforation. 
* Relaparoscopy because of intra-abdominal hemorrhage without active bleeding at that time (histology negative). 
# Relaparoscopy after a retrocolic ulcerative appendicitis presenting a hematoma. § CT-guided drainage following 
gangrenous appendicitis.
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could be seen in a certainly more active philosophy to re-
solve the disturbing clinical problem of unknown pain in 
the lower right quadrant including, for example, young 
women, in whom the gynecologist did not take responsi-
bility and a nonnecrotic appendix was removed after hav-
ing found a ruptured ovarian cyst during explorative lap-
aroscopy. 

In our view there is no doubt about tailoring the indi-
cation for appendectomy on one side according to the key 
factors listed in Table 1 but on the other side respecting 
the preconditions of the individual patient including its 
social surrounding. Suspected appendicitis in pregnancy 
is a rare but from time to time inevitably upcoming prob-
lem. We experienced 2 cases: one perforated in the 36th 
week was resolved by early sectional delivery, the other 
ulcerophlegmonous case was laparoscopically operated 
in week 22. Are there significant and even progressive 
symptoms when appendectomy is mandatory, the type of 
execution depends on the level of the uterine fundus.

The comparison of open surgery appendectomy ver-
sus a minimally invasive procedure, which is still consid-
ered in current meta-analyses [33, 34], appears to be no 
relevant question any more looking to our own results 
and the status quo in Germany [20]. As mentioned above 
in the USA [26, 35] there is a very high frequency of min-
imally invasive appendectomies and no one really wants 
to dispense with the advantages of full diagnostic laparos-
copy especially in surgical units where laparoscopic pro-
cedures are meanwhile by far more frequent than open 
ones. The technique of sealing the appendix stump exclu-
sively by a stapler device is highly standardized and ap-
parently very safe. Discussions about this are basically 
only kept open by economic aspects [36, 37].

In our opinion, the diagnosis of suspected appendicitis 
is based on the precise evaluation of the case history. A 
short-term illness with lower abdominal pain out of com-
plete health is a particularly important argument [5, 26]. 
The standard laboratory values for white blood cell count 
and C-reactive protein should then be related to the dura-
tion of symptoms (S-A). With a history of just hours, leu-
kocytosis with a (still) low C-reactive protein value is typ-
ical for surgically relevant appendicitis. A low white blood 
cell count combined with a longer latency period > 48–72 
h makes relevant appendicitis not only in our view very 
unlikely [38]. Abdominal sonography may be helpful if 
the appendix can be displayed [39] and appears to be in-
dispensable, especially in children. A CT of the abdomen 
is meanwhile surprisingly ubiquitous and well established 
in adults and especially older patients over the age of 50 
and with a risk profile [40, 41]. The native CT is available 
in many ways in a targeted and particularly uncompli-
cated manner. Contrast enhancement can even differen-
tiate between moderate and gangrenous forms of appen-
diceal inflammation [42].

In contrast to the USA [41], in Europe, following the 
philosophy of a strictly targeted and patient-oriented de-
cision-making, a determination in terms of a surgical ap-
proach can be achieved in most cases even without CT [5] 
by means of the case history, abdominal findings (perito-
nism), laboratory data and sonography. 

Given the extremely low morbidity, especially in the 
case of uncomplicated appendicitis, the experienced sur-
geon operating laparoscopically on a daily basis may now 
advocate an obviously very safe appendectomy if there is 
a substantial degree of suspicion of appendicitis. Thereby 
he will limit the existing uncertainty and the fear for per-
foration which still dominates the thoughts on appendici-
tis amongst the public. With a postoperative hospital stay 
of often only 2 days and the 100% avoidance of an other-
wise possibly complicated course that cannot be excluded 
by other means, this appears to be really good clinical 
practice. Thus, in individual cases, it is even useful to con-
sider that long-term undecided cases might be brought to 
an end in the sense of a definitive solution of the question 
whether an underlying appendicitis is relevant by a so-
called “conceptual appendectomy.” The removal of a 
macroscopically rather inconspicuous appendix in such 
instances is a quite common and acceptable practice in the 
literature [43]. Laparoscopic appendectomy is therefore a 
safe and definitive treatment option in the best sense.

Conclusion

In the present unicentric retrospective study almost 
2,000 patients of all ages with suspected appendicitis un-
derwent appendectomy over a period of 15 years, this 
with increasing frequency by a laparoscopic approach. 
Given one third of histopathologically not significantly 
inflamed appendices, there was no mortality and surgical 
morbidity was very low, especially within the last 5 years. 
This applies particularly to uncomplicated cases but also 
to patients with perforation. Accordingly, in the case of 
acute and recurrent lower abdominal pain and suspected 
appendicitis, we would advocate for an early laparoscop-
ic appendectomy. Facing the currently achieved results, a 
more offensive indication seems justifiable even with 
chronically recurrent complaints. The option of initially 
conservative treatment with antibiotics compared to a 
minimally invasive operation clearly takes a back seat in 
view of the safe and definitive solution to the problem 
reached by laparoscopic surgery.
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