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Abstract
Background: Symptomatic diverticular disease is challeng-
ing for patients, clinicians and health services. The preva-
lence increases with age and BMI and as such, the burden of 
this disease is set to increase with higher rates of acute pre-
sentations already documented. The natural history of recur-
rent episodes, complications and symptom progression is 
not fully understood. Furthermore, medical and surgical 
management strategies are under constant appraisal, de-
bate and evolution. Methods: A review of the contemporary 
literature was performed to examine the emerging trend to-
wards conservative treatment. Results: Routine use of in-pa-
tient, intravenous antibiotics may not be required and out-
patient management is possible for certain patients. Univer-
sal colonoscopy examination after uncomplicated acute 
diverticulitis is controversial but is mandatory after compli-
cated episodes. Recent, high-profile, clinical trials suggest 
that less aggressive surgical management of both acute and 
chronic presentations may be feasible in some cases. Con-

clusions: Diverticulitis is a common yet challenging topic 
that demands clinicians to provide an individualised yet ev-
idence-based approach. © 2018 S. Karger AG, Basel

Introduction

Diverticulosis, the presence of outpouchings of the co-
lonic mucosa, increases with age with a prevalence of 10% 
in adults under 40 years and up to 70% in those 80 years 
of age or older [1]. For most people, diverticulosis is as-
ymptomatic; however, traditional teaching suggests that 
it becomes clinically significant in approximately 20% of 
patients [2, 3]. Diverticulitis, the macroscopic inflamma-
tion of diverticulae with related acute or chronic compli-
cations [4], continues to have an impact on patients and 
leads them to the use of health services. The number of 
presentations with this entity is increasing over time: In 
the NHS, acute admissions with diverticulitis increased 
by 16% in males and 12% in females over a 10-year period 
[5]. Similarly, epidemiological data from the United 
States reveals a 26% increase in presentations with acute 
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diverticulitis from 1998 to 2005 [6]. Of particular signifi-
cance, rates of admission are increasing most rapidly in 
young patients (the rate of admission increased by 82% in 
patients aged between 18 and 44 years in one series [6]). 
Given that the prevalence of diverticulosis is related to 
both increasing age [7] and BMI [8], the burden of this 
disease is set to increase further, given the epidemic of 
obesity that is predicted and our ageing population. 

The natural history of diverticulosis is poorly under-
stood. A rate of symptomatic diverticulitis ranging from 
10 to 25% was initially proposed in a review in 1975 by 
Parks [9]. With the emergence of population based colo-
noscopy, however, this has been revised. Current data 
from the American Gastroenterology Association (AGA) 
published in 2015 suggests that 4% of patients with diver-
ticulosis develop diverticulitis; of these patients, 15% have 
complicated diseases [10]. There are multiple classifica-
tion systems for complicated diverticulitis, of which the 
Hinchey Classification (Table 1) is most widely used [11]. 
Morris et al. [12] performed a systematic review of diver-

ticulitis, including the natural history, and illustrated 
their findings using a hypothetical cohort of 1,000 pa-
tients, which is reproduced, with permission, in Figure 
1.This is consistent with a population-based Californian 
study in which 84% of patients with acute diverticulitis 
are successfully managed conservatively without them 
having to experience a second episode [13]. The out-
comes of recurrent episodes of acute diverticulitis are 
particularly relevant for planning long-term manage-
ment. Chapman found that the occurrence of more than 
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Fig. 1. The natural history of diverticulitis based on 1,000 hypothetical patients.

Table 1. Hinchey classification [1]

Class Description 

I Phlegmon or localised paracolic abscess
II Pelvic abscess
III Purulent peritonitis
IV Feculent peritonitis
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2 episodes does not lead to poorer outcomes at subse-
quent presentations [14]. However, patients with a com-
plicated initial presentation are more likely to have a sec-
ond episode. In one series of 210 patients with a diver-
ticular abscess, 60% had a second presentation that was 
frequently more severe than the initial presentation; 59% 
of these patients required surgery [15]. 

Furthermore, uncomplicated diverticulitis may not 
run a benign self-limiting course; up to 30% of patients 
without further episodes have ongoing abdominal symp-
toms labelled “smouldering” diverticulitis [16]. Strate et 
al. [4] disagree with the concept of diverticular disease as 
discrete isolated episodes and instead propose a model of 
chronic illness with a spectrum of manifestations. They 
propose a taxonomy defining the terms associated with 
chronic diverticulitis including segmental colitis associ-
ated with diverticulae, a clinicopathological entity akin to 
inflammatory bowel disease. New concepts of pathogen-
esis, implicating inflammation, microbiome shifts, vis-
ceral hypersensitivity, and abnormal motility are emerg-
ing and they are influencing the medical strategies for the 
management of diverticulitis [12].

Rationale/Aim of this Review

With the increase in presentations documented above 
and ambiguity regarding disease course, diverticulosis 
represents a challenge to the general surgical community. 
Moreover, optimal management generates considerable 
debate, with a movement towards an increasingly conser-
vative approach with respect to hospital admission and 
antibiotic treatment. When surgery is required, a more 
limited intervention may be possible. Thus, diverticulitis 
remains a focus of prolific research with large volumes 
published on the topic on a regular basis. A review of the 
literature surrounding current controversies is a timely 
intervention to support clinicians involved in the man-
agement of this common, complex condition.

Medical Management
Antibiotics
Our understanding of the pathophysiology of diver-

ticulitis has recently expanded from a primarily infec-
tious entity to an appreciation of the inflammatory nature 
of the condition, with increased expression of proinflam-
matory mediators [17, 18]. As a result, and with an in-
creasing awareness of judicious antibiotic use, some clini-
cians are challenging established doctrines of antimicro-
bial therapy in acute diverticulitis. However, a Cochrane 

Review in 2014 concluded that there was insufficient evi-
dence to ensure the safety of omitting antibiotics and 
hence did not mandate a change in clinical guidelines at 
that time [19]. Recent studies, however, advocate the 
omission of antimicrobial therapy in acute diverticulitis: 
The AVOD study, a randomised controlled trial of 623 
patients with CT proven diverticulitis, compared an anti-
biotic arm (at least a 7-day course of intravenous [IV] and 
oral antibiotics) with no antibiotic treatment (IV fluids 
only). They found that antibiotic treatment neither accel-
erated recovery nor reduced complications (sigmoid per-
foration or abscess formation) [20]. However, 32% of pa-
tients allocated to the no-antibiotic arm required antibi-
otic treatment because of increasing CRP level, fever or 
abdominal pain. Similarly, in the Diverticulitis Antibiot-
ics or close Observation trial, 528 patients with a first ep-
isode of CT confirmed left-sided uncomplicated acute di-
verticulitis (including those with Hinchey stages 1a–b 
[abscess size up to 5 cm]) were randomised to antibiotic 
and no antibiotic arms. Those in the antibiotic arm re-
ceived a 10-day course of antibiotics, initially intrave-
nously with change to oral medication after 48 h based on 
clinical progress. Supportive care in the no-antibiotic 
treatment arm was not documented. The primary out-
come, time to recovery, was defined as discharge from 
hospital, normal diet, temperature less than 38  ° C, visual 
analogue score pain score below 4 (with no use of daily 
pain medication), and resumption of pre-illness working 
activities. This was similar between the 2 groups, as were 
secondary endpoints at longer-term follow-up [21]. De-
tails of these trials are given in Table 2. This evidence is 
incorporated in the “2017 American Gastroenterological 
Association (AGA) Institute Guideline on the Manage-
ment of Acute Diverticulitis” which promotes selective 
individualised as opposed to routine use of antibiotics in 
this presentation [22]. 

Mesalazine and Probiotics
As mentioned above, the postulated role of inflamma-

tion in the pathogenesis of diverticular disease, specifi-
cally in recurrent episodes, is gaining popularity. The role 
of anti-inflammatory, aminosalicyclate (5 ASA) com-
pounds to counteract this, including mesalazine has been 
investigated. However, multiple placebo controlled trials 
have shown that they neither reduce recurrent episodes 
nor improve symptomatology [23, 24]. These findings are 
confirmed in a 2017 systematic review and meta-analysis 
of 8 randomised controlled trials. The studies included in 
this review have different methodologies including a va-
riety of dosing regimens and the use of concomitant pro-
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biotics. 5 ASA compounds were not superior to controls 
for preventing recurrent attacks (RR 0.86, 95% CI 0.63–
1.17) [25].

Alterations in the microbiome of the colon and dys-
biosis have also been implicated in recurrent attacks [26] 
and thence targeted as a treatment focus with probiotics: 
Rifaxamin, a poorly absorbed antibiotic, has been trialled 
both alone and in combination with fibre and/or mesala-
zine to modify this process. In a meta-analysis of 4 trials 
with 1,660 patients with symptomatic uncomplicated di-
verticular disease, treatment with rifaximin plus fibre 
supplementation was effective in obtaining symptom re-
lief and preventing complications at 1 year with a number 
needed to treat equal to 3 [27]. The benefits of probiotics 
have been investigated. However, a systematic review of 
11 studies by Lahner et al. [28] found that the included 
studies were of insufficient level of evidence to draw 
meaningful conclusions.

Inpatient verses Outpatient
In keeping with the theme of conservative manage-

ment, the suitability and safety of outpatient management 
have been examined. A recent systematic review of 10 

studies from centres in Spain and the United States found 
that failure rates for primary treatment and recurrence 
rates are similar when treated on an inpatient or outpa-
tient basis [29]. This paper defines ambulatory care as an 
in-patient hospital stay up to 24 h only, with discharge to 
continue treatment at home in an out-patient setting ei-
ther on oral antibiotics or with an outpatient IV service. 
This is confirmed by a recent paper by Joliat et al. [30] 
who employed a similar outpatient treatment strategy. 
These authors found that factors including increasing 
time to admission CT, Ambrosetti score of 4 and free air 
around the colon were predictive of treatment failure 
[30]. Assuming equivalent patient outcomes, it follows 
that outpatient treatment can lead to significant savings 
on health care costs: An Italian group quantified the eco-
nomic burden of diverticulitis as EUR 3,826 per patient 
per year, of which, EUR 3,653 for hospital fees, might be 
avoided. Similarly, researchers in Spain found that outpa-
tient management can generate up to a 60% saving in 
health care costs [31]. Moya et al. [32] demonstrated a 
saving of EUR 1,600 per patient. This potential for saving 
is particularly relevant to health care budgets, given the 
anticipated increase volume of disease outlined above.

Table 2. Randomised controlled trials (RCT) of the use of antibiotics in the treatment of acute diverticulitis

Paper Year Study 
design

Antibiotic arm Supportive arm Number of 
patients

Primary outcome Findings

AVOD 
study [2]

2012 RCT At least 10 days.

Initially IV (2nd- or 
3rd-generation 
cephalosporin + 
metronidazole OR 
Piperacillin/Tazobactam 
OR Carbapenem).

Change to oral 
antibiotics 
(ciprofloxacin plus 
metronidazole) after 
admission or on 
discharge

Intravenous 
fluids only

623 Complications, 
need for surgery, 
hospital stay, 
abdominal pain, 
fever and 
abdominal 
tenderness

Complications: 
Supportive 
arm 1.9%; 1% in 
Antibiotic arm 
(p = 0.302). 

Median hospital 
stay: 3 days in both 
groups. 

Recurrent 
diverticulitis/
readmission in 
1 year 16% in both 
groups (p = 0.881)

DIABLO [3] 2016 RCT 10-day course.

IV amoxicillin–
clavulanic for 48 h. 
Then oral route, if 
tolerated. In the event of 
allergy, ciprofloxacin + 
metronidazole

Observation as 
outpatient if certain 
criteria satisfied

528 Time to 
recovery during 
6 months of 
follow-up

Median time 
(days) to recovery: 
observation 14 (IQR 
6–35); antibiotic 
12 (7–30; HR 0.91; 
p = 0.151)
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Surgical Management
Laparoscopic Lavage 
An algorithm for the treatment of complicated diver-

ticulitis, including interventional radiology and surgery is 
presented in Figure 2. One of the most controversial as-
pects of diverticulitis in recent years is the role of laparo-
scopic lavage, particularly in Hinchey III diverticulitis. 
Initial case series including the one by Myers et al. [39] 
suggested that this was a feasible approach, and a system-
atic review in 2010 found laparoscopic lavage to be suc-
cessful in up to 95% of such cases [40]. The included stud-
ies, however, were level III evidence, (retrospective, co-
hort studies or case series) at risk of selection bias. 
Randomised controlled trials have subsequently reported 
conflicting results. The SCANDIV trial, a multicentre 
randomised controlled trial involving 199 participants, 
randomised patients with suspected perforated diverticu-
lar disease to undergo either laparoscopic lavage or co-
lonic resection [41]. The primary endpoint was severe 
postoperative complications (defined as Clavien-Dindo 
complication of >IIIa) at 90 days. This was seen in 30.7% 
in the laparoscopic lavage group and 26.0% in the colon 
resection group (difference, 4.7% [95% CI –7.9 to 17.0]; 
p = 0.53), with a higher reoperation rate (12.9 vs. 8.3%) 
and 4 missed sigmoid cancers in the laparoscopic lavage 
group. The authors conclude that laparoscopic lavage 
does not reduce serious complication rates and has poor-
er secondary outcomes. For these reasons, they do not 
favour a lavage strategy.

The Ladies trial is a parallel group, multicentre (34 
hospitals in Belgium, Netherlands, and Italy) randomised 
trial investigating the acute surgical management of di-
verticulitis. There are 2 arms: DIVA, which is ongoing, 
compares resection plus end colostomy (Hartman’s Pro-
cedure) to resection plus primary anastomosis; the LOLA 
arm of this trial compared laparoscopic lavage to Hart-
man’s procedure [42]. In this latter study, 90 patients with 
purulent perforated diverticulitis were randomised to un-
dergo either laparoscopic lavage or Hartman’s procedure 
[43]. The primary outcome was a composite endpoint of 
major morbidity and mortality within 12 months. Re-
cruitment terminated early after interim analysis of re-
sults demonstrated poorer outcomes in the laparoscopy 
group: At 30 days, the combined primary outcome was 
39% in the laparoscopic lavage group compared with 19% 
in the sigmoid colectomy group. Surgical re-interven-
tions accounted for most of these adverse events. Follow-
up continued to 12 months at which time the primary 
outcome measures were 60 and 67% between laparoscop-
ic and open groups, respectively, with an OR of 1.28 (95% 

Follow-Up (Interval) Colonoscopy
Clinical practice guidelines recommend an interval 

colonoscopy after an episode of diverticulitis [10]. This 
originates from historical data on the inaccuracy of bari-
um studies: in a 1984 series of 65 patients, follow-up colo-
noscopy revealed polyps in 8 and carcinoma in 3 where a 
barium enema showed diverticulitis only [33]. However, 
colonoscopy is invasive with concomitant risks and is a 
burden on health care budgets [34]. Additional arguments 
against colonoscopy include the extensive use of modern, 
higher resolution CT scans and a diagnostic yield from 
colonoscopy in Hinchey I and II diverticulitis that is sim-
ilar to that of the general population [35]. However, con-
cern remains regarding occult malignancies and the pos-
sible association between diverticulitis and colorectal can-
cer. A 2004 paper from Sweden reviewed 7,159 cases of 
diverticulitis from 1965 to 1983 and found 64 cancers. 
When matched to patients with diverticulosis but no di-
verticulitis there was increased risk of colon cancer (OR 
4.2, 95% CI 1.3–13.0) [36]. A Systematic Review and meta-
analysis on the subject, including 11 studies from 7 coun-
tries, which pooled 1,970 patients, found 22 cancers that 
equated to a pooled proportional estimate of malignancy 
of 1.6% (95% CI 0.9–2.8). When categorised into uncom-
plicated and complicated diverticulitis, the pooled pro-
portional estimates of malignancy were 0.7% (95% CI 0.3–
1.4) and 10.8% (95% CI 5.2–21.0) respectively [37]. A fur-
ther consideration is the detection of non-malignant 
polyps in 19.5%, which would otherwise not be removed. 
In a recent Danish population-based cohort study includ-
ing 40,000 patients admitted with diverticulitis, the inci-
dence of colon cancer at 4.3% was significantly higher 
than that in patients without diverticulitis (2.3%). Of note, 
patients had full colonoscopies, but the severity of the di-
verticulitis and hence any variation in the rate of cancers 
in simple and complicated diverticulitis is not captured in 
this paper [38]. The authors propose the inflammation as-
sociated with diverticulitis as a propagating factor for 
colorectal cancer. The results of primary studies have been 
synthesised in the 4 systematic reviews provided in Table 
3. These studies show that the merit of interval colonos-
copy following an episode of simple uncomplicated diver-
ticulitis is debatable, but endoscopic evaluation after an 
episode of complicated diverticulitis is essential. Surgical 
intervention in diverticular disease is discussed below, but 
at this juncture, it is worth considering the possibility that 
a trend towards a non-resectional approach – both acute-
ly and electively – might increase the risk of undiagnosed 
colorectal malignancies. This must be factored into fol-
low-up endoscopy protocols in the future.
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CI 0.54–3.03, p = 0.58) for the primary outcome in the 
laparoscopic lavage group. This includes 4 patients (9%) 
and 6 patients (14%) in the lavage and resection groups, 
respectively, who died during the study period (OR 0.53, 
95% CI 0.13–2.15, p = 0.38).

Conversely, an initial report from the DILALA study, 
a randomised controlled trial from 9 centres in Sweden 
and Denmark, revealed findings in favour of laparoscop-
ic lavage. In this study, 83 patients with purulent perito-
nitis at an initial diagnostic laparoscopy were randomised 
into laparoscopic lavage or Hartman’s Procedure arms 
[44]. The primary outcome of the study, reoperation rates 
at 12 months, is not yet reported, but short-term results 
at 3 months demonstrate similar rates of mortality (7.7 
and 11.4%; p = 0.58) and reoperation rates (13.2 vs. 17.1%; 
p = 0.63) in lavage and resectional arms, respectively, 
while there was a shorter operation time, recovery and 
hospital stay in patients undergoing laparoscopic lavage. 

Details of these three trials are provided in Table 4. 
The major differences between these studies are depen-
dent on the re-intervention rate, which varies on the ba-
sis of when results are reported (prior to the time of ex-
pected stoma closure) or if stoma closure is specifically 
excluded. A further consideration when comparing the 

studies is whether randomisation was performed before 
or after a diagnostic laparoscopy, which might change 
the diagnosis and account for variation in results. Three 
meta-analyses of the results of these trials have been pub-
lished by Ceresoli [45], Angenete (the primary author of 
DILALA) [46] and Cirocchi et al. [47]. The former group 
concludes that washout is associated with more morbid-
ity and reoperation at index admission, without differ-
ences in terms of mortality. In the longer term, laparo-
scopic lavage is associated with fewer reoperations. The 
authors conclude that the available evidence is inconclu-
sive to favour one treatment over the other. Conversely, 
Angenete assert that the lower, 12-month re-interven-
tion rates for laparoscopic washout favours this interven-
tion [46]. Based on a cost analysis paper published else-
where by the same research group, they also conclude 
that laparoscopic lavage is a more economical approach. 
In their meta-analysis, Cirocchi et al. [47] found a higher 
rate of postoperative, intraabdominal abscess in the la-
vage group (RR 2.54, 95% CI 1.34–4.83) and consequent-
ly adopted the position that, by generating more abscess-
es, laparoscopic washout negates the objective of sepsis 
control and hence is less preferable. The meta-analysis by 
Cirocchi et al. [47] also demonstrated the presence of a 

Percutaneous
drain (IR)

Hinchey 0/
Hinchey I

Hinchey II

Hinchey III

Hinchey IV Hartmans
procedure

Laparoscopic
lavage or
resection

No

Yes

Diagnostic
laparoscopy

Perforation?Complicated

CT

Uncomplicated

Clinical
diagnosis of
diverticulitis

No improvement

Consider oral
antibiotics and

outpatient
management

Fig. 2. Proposed treatment algorithm for diverticulitis based on severity. CT, computerised tomography; IR, interventional radiology.
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stoma at 12 months to be lower in the laparoscopic group 
than that in the Hartman’s procedure (RR 0.5, 95% CI 
0.14–1.75). 

Surgical Resection
The operative strategy for diverticular perforation 

with purulent or feculent peritonitis (Hinchey III and IV) 
has changed. Initially a 3-stage operation was performed: 
(1) diversion with a proximal colostomy and drainage of 
the perforated area; (2) resection of the affected area; and 
(3) reversal of stoma. In 1976, Classen published a 10-year 
experience with this approach with 208 patients and cited 
an overall mortality rate of 11% (78% of these deaths were 
related to the first procedure) [48]. This sequence, how-
ever, initially leaves the perforated colon (and faeces) in 
situ as a focus for sepsis and so it was condensed into a 
2-stage, Hartman’s procedure in which the diseased seg-
ment was removed during the initial laparotomy [49]. 
This became, and possibly still remains the standard of 
care, but the mortality of this operation has been cited as 
15% based on a series of 199 patients undergoing this op-
eration from 1999 to 2010 [50]. Furthermore, a Hart-
man’s procedure is limited by the mortality and morbid-
ity of colostomy reversal or the lifestyle implications of a 
permanent stoma for up to 60% of patients [51]. A one-
stage resection with restoration of continuity avoids some 
of these challenges but also generates concern about per-
forming an anastomosis in a contaminated environment 
for a critically unwell patient. Intuitively this would re-
quire a very selective approach. In 2004, Salem et al. [52] 
performed a systematic review of these 2 strategies (in-
cluding 98 studies and a total of 1,051 Hartman’s proce-
dures and 569 primary anastomoses). The cited overall 
mortality rate was 9.9 and 18.8% for primary anastomosis 
and Hartman’s, respectively, with an overall anastomotic 
leak rate for a primary anastomosis of 13.9%. Meta-anal-
ysis and direct comparisons could not be drawn due to 
heterogeneity [52]. This clinical question will be clarified 
further when the DIVA arm of the LADIES trial, a ran-
domised controlled trial comparing these 2 treatment 
modalities reports [42].

Elective Surgery for Diverticulitis
As discussed above, 15–30% of patients have recurrent 

episodes of diverticulitis and up to 30% have ongoing 
pain. There are 2 distinct indications for elective surgery. 
First, prophylaxis against recurrent attacks and complica-
tions and second, surgery for ongoing symptoms that im-
pact  quality of life (QoL). An initial enthusiasm for lib-
eral preemptive elective surgery has waned somewhat. Ta
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Guidelines from the American Society of Surgeons of Co-
lon and Rectal surgeons from 2000 recommended an 
elective resection after 1 or 2 episodes of acute uncompli-
cated diverticulitis [53]. At present, professional bodies 
including the AGA advise against routine resection and 
instead propose an individualised approach [10]. This, in 
part, reflects an appreciation that complications of diver-
ticulitis typically manifest on the initial presentation and 
the morbidity and mortality of elective procedures for di-
verticulitis can be significant [54].

Conversely, elective surgery to enhance QoL is coming 
more to the fore. A systematic review by Andeweg et al. 
[55] with 21 studies and over 1,800 patients found that 
patients report higher QoL scores and reduced abdomi-
nal symptoms after laparoscopic resections, but there 
were no direct comparisons with conservative manage-
ment. The recently reported, multicentre, randomised 
DIRECT trial by Dutch investigators may provide stron-
ger evidence in favour of resection. In this study, 109 pa-
tients with recurrent episodes (3 or more presentations in 
2 years) or persistent abdominal complaints were allo-
cated to sigmoid resection (ideally laparoscopic with pri-
mary anastomosis) or conservative management (inten-
sive monitoring, lifestyle modification including supple-
mentary dietary fibre, and analgesics or laxatives as 
required). The primary endpoint was health-related QoL, 
measured by the Gastrointestinal QoL Index, in which a 
change of 10 points is considered clinically significant. At 
6 months, the mean Gastrointestinal QoL Index score was 
significantly higher in the surgical group with a mean dif-
ference of 14.2 (95% CI 7.2–21.1; p < 0.0001) [56]. Fur-
thermore, 23% of 56 patients initially allocated to conser-
vative management group eventually underwent surgery. 
There was an overall 12% anastomotic leak rate. Twenty-

one percent of patients received a stoma; at 6 months, 
82% of stomas were reversed. Of note, this study termi-
nated early and recruited approximately half of the 214 
participants stipulated by power calculations. It has been 
previously documented that stopping such trials early 
overestimates treatment effect, despite statistical com-
pensation [57]. 

The Association of Coloproctologists of Great Britain 
and Ireland clearly differentiate between these indica-
tions for surgery and reject the need for universal elective 
resection [58]. This position is constant across age groups, 
as previously it was held that younger patients had a more 
virulent course.

Conclusion

Symptomatic diverticular disease is becoming increas-
ingly prevalent and this challenges clinicians to consis-
tently provide the highest level of care. This review pro-
vides a comprehensive yet succinct summary of numer-
ous pertinent issues, thereby assisting with clinical 
decision making. An individualised approach to each pa-
tient depending on the specifics of presentation is re-
quired. This topic remains dynamic, and further high-
quality research is required to support clinicians as they 
seek to provide excellent, evidence-based care, thereby 
optimising patient outcomes.
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