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otics or mesalazine offers benefits is unclear. The indication 
for sigmoid resection has changed; it is no longer given by 
the number of attacks, but rather by structural changes as 
depicted by cross-sectional imaging. 

 Copyright © 2013 S. Karger AG, Basel 

Introduction

 Appendicitis and diverticulitis are both inflammatory 
bowel diseases that may occur as acute attacks or are 
chronically recurrent. Both entities are frequent and play 
a significant role in daily health care. In contrast to its 
prevalence, scientific evidence for diagnosis and treat-
ment is limited. In general, it is believed that both dis-
eases can be diagnosed on grounds of clinical expertise 
and/or with laboratory testing.

  Diagnosis of Appendicitis 

 To scientifically evaluate the accuracy of clinical diag-
nosis, it is common use to create and apply a score. Such 
a widely studied score was published by Alvarado  [1] . The 
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salazine seems at least to improve pain. The real challenge is 
treatment of recurrent diverticulitis. Lifestyle measures such 
as nutritional habits and physical activity are found to influ-
ence diverticular disease. Besides immunosuppression, obe-
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Whether any medication such as chronic antibiotics, probi-

 Prof. Dr. Wolfgang Kruis 
 Innere Abteilung des Evangelischen Krankenhauses Kalk 
 Buchforststrasse 2 
 DE–51103 Köln (Germany) 
 E-Mail kruis   @   evkk.de 

 © 2013 S. Karger AG, Basel
0257–2753/13/0311–0069$38.00/0 

 www.karger.com/ddi 

http://dx.doi.org/10.1159%2F000347185


 Kruis   /Morgenstern   /Schanz  Dig Dis 2013;31:69–75
DOI: 10.1159/000347185

70

Alvarado score comprises eight typically clinical items. A 
maximum score of 10 points can be reached. Three levels 
are defined: 1–4 points, 5–6 points and 7–8 points, of 
which the respective predictive ability for appendicitis is 
supposed to be 30, 66 and 93% ( fig. 1 ).

  A recent meta-analysis  [2]  demonstrated good sensi-
tivity (82–99% using a cut point of 5, and 86–88% using 
a cut point of 7). In contrast, specificity was rather low 
(34–81% at a cut point of 5, and 57–76% at a cut point of 
7). Thus, diagnostic accuracy for acute appendicitis needs 
complementary measures other than clinical and labora-
tory findings. A lack of diagnostic precision may cause a 
high number of unnecessary operations.

  In some areas and also in cases with atypical symp-
toms, ultrasound (US) is often performed for diagnosis 
and estimation of severity of acute appendicitis ( fig. 2 ). It 
is of interest that US is practiced as a bedside method not 
only by gastroenterologists and radiologists, but also by 
surgeons. A very recent systematic review including eight 
studies on bedside US performed by surgeons showed 
sensitivity for appendicitis of 92% and specificity of 96% 
 [3] .

  Unfortunately, US, though widely available, is an in-
vestigator-dependent procedure which may hamper its 
diagnostic application in some instances. In addition, a 
reliable laboratory test could be useful. C-reactive protein 
is probably the most widely used biomarker of inflamma-
tion. Its disadvantage is low specificity, e.g. it is reactive 
not only in bacterial but also in nonbacterial inflamma-
tory diseases. Procalcitonin is a calcitonin precursor and 
has emerged as an early laboratory test for systematic bac-
terial and fungal infection. In patients with microbial in-
fection, procalcitonin concentrations increase in all tis-
sues and cell types of human body  [4] . A prospective 
study in pediatric patients with clinical signs suggestive 
for acute appendicitis demonstrated very good sensitivity 
of 95.6% and specificity of 100% on the basis of morpho-
logical diagnosis of the appendix. In all patients the final 
diagnosis was confirmed by laparotomy  [5] . The diagnos-
tic accuracy of procalcitonin was superior to C-reactive 
protein.

  Diagnosis of Diverticulitis 

 Typical symptoms of diverticulitis are pain, mostly in 
the left lower abdomen, tenderness of the abdominal wall, 
fever and altered bowel movements. Usually, for diagno-
sis the clinical picture is supported by laboratory tests, 
such as leukocyte count, ESR, and C-reactive protein. 

Good accuracy of this diagnostic work-up is widely be-
lieved. Scientific evidence, however, demonstrates insuf-
ficient specificity and positive predictive values  [6] . 
Therefore, additional methods are needed.

  Inflammatory reaction in diverticulitis occurs mainly 
outside the bowel lumen. Therefore, cross-sectional im-
aging is capable of diagnosing inflammatory alterations 
related to diverticula. One should note that colonoscopy 
is not an appropriate method to diagnose diverticulitis, 
but it is the preferred procedure to detect intraluminal 
comorbidity. US as well as computed tomography (CT) 
are well-established and validated diagnostic procedures 
for diverticulitis  [6, 7] . These techniques are able to de-
scribe the severity of inflammatory reactions and to de-
tect complications such as abscess, fistula or perforation. 
Thus, they are the preferred diagnostic methods to dif-
ferentiate between uncomplicated and complicated as 
well as between mild/moderate and severe disease.  Figure 
3  depicts typical US images.
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  Fig. 1.  A score for the clinical diagnosis and management of acute 
appendicitis (according to Alvarado  [1] ). 
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  Several classification systems have been proposed, 
e.g. Hinchey, Hansen and Stock, and Ambrossetti, but so 
far none of these has been generally accepted. The choice 
of the appropriate method – US or CT – depends pri-
marily on local and actual availability. US can be used as
a bedside procedure and provides dynamic imaging, and 
is therefore able to add findings such as disturbed transit
or the point of maximum pain. There is no need for ra-
diation and US can therefore repeatedly be used for con-

trol purposes. Its feasibility for diagnosis, however, may 
be limited by different patient anatomy. It is also par-
ticularly investigator-dependent and is not available in 
some countries and in some diagnostic facilities. A CT 
scan is therefore a widespread alternative to US. Ideally, 
US should be performed as the first step and CT scan 
should be used to confirm cases with unclear findings or 
a putative indication for surgery. In either case, patients 
suspicious for diverticular disease should undergo rapid 

a b

  Fig. 2.  Acute appendicitis as imaged by US.  a  Acute catarrhal-suppurative appendicitis with appendicolithiasis 
(longitudinal).  b  Acute ulcerophlegmonous appendicitis (cross section). 

a b

  Fig. 3.  Acute diverticulitis as imaged by US.  a  Acute phlegmonous diverticulitis and peridiverticulitis (cross sec-
tion).  b  Complicated diverticulitis with abscess. 
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diagnosis with US and/or CT scan. Only the exact clas-
sification of the status of the disease enables targeted 
treatment.

  Conservative Treatment 

 In- or Outpatient Care? 
 According to traditional understanding, an indication 

for hospital admission is given to the more seriously ill or 
in patients with complications. If a correct diagnosis is 
established early, most patients with acute attacks of di-
verticulitis can be successfully managed with conserva-
tive measures and in mild/uncomplicated cases as out-
patients. In one study, outpatients with limited inflam-
mation as graded by US received 10 days of an oral 
third-generation cephalosporin. Sixty-eight of 70 patients 
were successfully treated  [8] . A prospective study in out-
patients with an established diagnosis of diverticulitis 
with grades Hinchey I and II treated with ciprofloxacin 
and metronidazol demonstrated a need for hospital ad-
mission in only 5.6% of the patients  [9] . In conclusion, 
selected patients with diverticulitis can be successfully 
managed on an outpatient basis. An indispensable pre-
requisite is a detailed pretreatment diagnosis of the sever-
ity of the acute attack.

  Conservative Management of Acute or Recurrent 
Acute Attacks of Diverticulitis 
 The standard recommendation in nearly all review ar-

ticles calls for bowel rest, antibiotics and analgesics. But 
is there evidence for this kind of conservative manage-
ment?

  Feeding or Nothing by Mouth 
 To our knowledge, there are no formal studies inves-

tigating the effects of bowel rest in acute diverticulitis. 
Feeding increases pressure in the colon  [10] . In addition, 
eating is a strong stimulus for colonic contractions  [11] . 
Thus, bowel rest (nothing by mouth) may alleviate pain 
in diverticulitis. A randomized trial comparing intrave-
nous antibiotics and bowel rest versus oral antibiotics
in uncomplicated diverticulitis found no differences in 
achieving clinical resolution  [12] . In seriously ill patients 
at risk for emergency interventions, nothing by mouth 
may be advisable.

  In contrast to the ideas of reducing food intake, there 
are considerations to add fiber. Recommendations on the 
use of fiber supplementation in acute attacks of diverticu-
litis refer to two small older articles. Brodripp  [13]  com-

pared two different diets with different fiber contents and 
found significant superiority of the high-fiber group. The 
study comprised only 18 patients and different treatment 
effects were described after 3 months. The therapeutic ef-
ficacy of fiber supplementation was not different in the 
short run. The other study was a three-arm placebo-con-
trolled crossover study in 76 patients which could not 
find therapeutic superiority of fiber supplements in acute 
diverticulitis  [14] .

  Antibiotics 
 According to reviews, use of antibiotics in acute diver-

ticulitis seems to be mandatory. A survey among 667 
members of the American Society of Colon and Rectum 
Surgery reported 100% of the attending physicians pre-
scribe antibiotics in this situation  [15] . In contrast, a 
study in 311 patients with mild acute diverticulitis con-
cluded that treatment without antibiotics appears to be 
safe and does not seem to change the rate of further events 
 [16] .

  A report from the Netherlands including 272 patients
with mild diverticulitis as diagnosed by US or CT scan 
found a similar number of treatment failures in both 
groups with and without antibiotics. The biographic data 
and the severity of the disease matched very well regard-
ing cross-sectional imaging as well as laboratory tests and 
clinical findings. Most interestingly, the follow-up of the 
patients showed a tendency towards fewer recurrences 
and less complications such as stenosis or fistulas in the 
group with no antibiotics  [17] .

  While those studies were retrospective, a recent pro-
spective investigation consisting of a comparison be-
tween antibiotic and no antibiotic therapy performed in 
623 patients found no significant differences on outcomes 
 [18] . Indeed, those studies put some doubts on the indica-
tion of antibiotics in mild/uncomplicated diverticulitis,
but because of limitations in design (e.g. no placebo con-
trol, etc.) the question is still waiting to be sufficiently an-
swered.

  Pain Control 
 While diverticulosis by itself usually does not cause 

any discomfort, acute diverticular inflammation is nearly 
always related to pain. In animal studies, inflammation 
has led to enhanced threshold and response to colorectal 
distension. Another mechanism for pain in diverticulitis 
could be increased visceral hypersensitivity  [19] . An im-
portant stimulus for colonic contractions is food intake 
 [11] . Thus, eating may explain crampy pain in susceptible 
patients with diverticulitis.
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  Anti-inflammatory effects may have unspecific effects 
in painful diverticular disease. A placebo-controlled 
study with mesalazine (3 g t.i.d.) has been shown to de-
crease pain intensity and duration of pain  [20] .

  Unfortunately, no major studies exist on the treatment 
of pain in diverticulitis with pain-controlling drugs. Ac-
cording to the pathophysiology, pain control in divertic-
ulitis may be achieved by spasmolytic drugs (e.g. anti-
cholinergics). A study from Scandinavia demonstrated 
hyoscyamine to decrease intraluminal pressure in diver-
ticulitis and to reduce pain more effectively than placebo 
 [21] .

  Morphine sulfate should be avoided because it causes
colonic spasm  [22] . If narcotics are required, pethidine 
may be a more appropriate compound.

  In conclusion, conservative management of diverticu-
lar disease is often a successful option for treatment. It is 
frequently feasible on an outpatient basis. To make a de-
cision towards targeted therapy in patients with diver-
ticular disease, appropriate staging by cross-sectional im-
aging methods is mandatory. Accurate pretreatment di-
agnosis helps to decide between conservative and surgical 
therapy and to choose treatment according to the sever-
ity of the disease.

  Recurrent or Chronic Diverticulitis 

 Some data exist on the frequency of recurrences in di-
verticular disease. Those numbers vary because of differ-
ent definitions of diagnosis and because of concurrent
developments in cross-sectional imaging methods. Two 
more recent studies report recurrence rates of 13.3% after 
a first attack of diverticulitis during a mean follow-up of 
8.9 years  [23]  and of one recurrent attack of 18.8% during 
a median follow-up of 101 months, while 4.7% of the pa-
tients developed more than one relapse  [24] . Thus, the 
vast majority of the patients with a first attack of diver-
ticulitis does not experience recurrences of the disease, a 
fact which has to be considered for the discussion of any 
relapse-preventing measures.

  A 4-year follow-up study in a prospective cohort of 
47,678 American men, 40–75 years of age, demonstrated 
low physical activity and low fiber intake as significant 
risk factors for the development of diverticular disease. 
The authors concluded that physical activity, along with 
a high-fiber diet, may be an important factor in the pre-
vention of symptomatic diverticular disease  [25] . While a 
recent study in the United States failed to show a benefi-
cial effect of diets and physical activity on the develop-

ment of diverticulosis  [26] , another study from Great 
Britain found a significant influence of the diet composi-
tion (fiber and meat) on the occurrence of diverticular 
disease  [27] . Diets and physical activity are related to 
BMI. Men with a BMI greater than 30 had a fourfold in-
creased risk of diverticulitis when compared to men with 
a BMI of 20–22.5  [28] . Moreover, obesity seems to be a 
risk factor for complications such as bleeding. Obesity in-
creases the risks of diverticulitis and diverticular bleeding 
 [29] .

  Further lifestyle factors have been studied. So far there
is some indication that smoking is associated with com-
plications in diverticulitis, such as perforation  [30] . Alto-
gether, lifestyle seems to influence the development and 
course of diverticular disease. Hence, much more re-
search is still needed. Lifestyle modifications should be 
offered to the patients as a possibility to improve the 
prognosis of diverticulosis.

  Different medications have been studied on the pre-
vention of recurrence of diverticular disease; among 
those, antibiotics, probiotics and mesalazine play a major 
role. Considering antibiotics, there is one placebo con-
trolled trial on cyclic rifaximin in uncomplicated diver-
ticulitis  [31] . Patients treated with cyclic rifaximin and 
fiber had a more favorable symptom index after 12 
months than the group with placebo and fiber. Despite 
this preliminary report showing symptomatic improve-
ment with antibiotics, the efficacy of antibiotics for pre-
vention of recurrence of diverticular disease remains
unclear and open questions on the long-term effects of 
chronic antibiotics need to be clarified.

  Probiotics could offer a more favorable safety profile 
than antibiotics. There are some open observations  [32]  
showing promising results, but no convincing placebo 
controlled studies available. Moreover, it is unclear which 
probiotics should be ingested.

  Mesalazine is a standard treatment for chronic inflam-
matory bowel disease such as ulcerative colitis and 
Crohn’s disease, and it has been proven to be safe. Those 
qualities have made treatment with 5-aminosalicylic acid 
a good candidate for the use in maintenance therapy in 
recurrent diverticulitis. The international literature com-
prises quite a number of studies reporting on the effects 
of mesalazine for diverticular disease. A recent system-
atic review found fewer recurrences and fewer symptoms 
after successful treatment of an acute attack  [32] . How-
ever, to date there are no published data on placebo-con-
trolled trials. Public announcements have mentioned that 
four international placebo-controlled studies have been 
finished, demonstrating negative results for mesalazine 
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[pers. commun.]. Final conclusions have to await upcom-
ing publications of those trials. 

  In conclusion, based on current data, no firm recom-
mendation of any nonoperative relapse prevention ther-
apy for diverticular disease can be made. Certainly, life-
style attitudes such as avoidance of obesity, physical activ-
ity and fiber-enriched diets make sense. Medical treat-
ment is not evidence-based and may be reserved for se-
lected cases.

  Conservative or Surgical Management? 

 To make a decision on how to treat a first attack of di-
verticulitis, it is indispensable to respect the limitations of 
conservative treatment. Complications may give the ra-
tionale for surgery. A study on consecutively hospitalized 
patients showed in a group with uncomplicated diver-
ticulitis that less than 10% of the patients needed surgery 
whereas more than two thirds of the complicated cases 
had to be operated  [33] . In this study the classification of 
complicated diverticulitis was performed by US, which 
indicates that image-guided conservative treatment is 
primarily successful.

  Certain factors may lead the management of diverticu-
litis from conservative management towards surgery. Se-
vere diverticulitis as assessed by CT scan predicts a worse 
prognosis, thus indicating early elective surgery  [34, 35] . 

A status of immunosuppression is a significant risk factor 
of complicated diverticulitis. Those patients should be op-
erated upon after an acute attack whenever it is possible.

  Nevertheless, the timing of elective surgery remains a 
matter of debate. The course of diverticular disease varies, 
which may influence indication for elective surgery. A 
large series of uncomplicated patients (n = 684) with 
acute diverticulitis was divided into three groups: acute 
resolving (82%), smoldering (10%) and atypical (8%) 
 [36] . Smoldering and atypical patients were characterized 
by ongoing symptoms of at least 3 months in cases of
smoldering diverticulitis despite antibiotic treatment.
While patients in the smoldering group showed signs of
chronic diverticulitis on imaging methods, atypical pa-
tients did not. All patients underwent elective sigmoid
resection. Postoperatively, 59 of 66 patients (89.3%) of the 
smoldering group reported relief of symptoms, while
those numbers of the ‘atypical’ group were 50 of 54
(92.5%). This new concept, particularly the introduction
of a disease characteristic ‘smoldering diverticulitis with
signs of chronic structural alterations’, may offer an in-
teresting approach to the discussion of the right timing
for diverticular disease.
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