Chapter 29
Who Needs Elective Surgery for Recurrent
Diverticulitis?

Janice Rafferty and Bobby Lynn Johnson III

Introduction

Diverticulitis a common condition encountered by the practicing surgeon. Currently,
one of the more contentious topics in the management of diverticulitis is which
patients with chronic or recurrent disease should be selected for elective sigmoid
colectomy. Historic dogma dictated prophylactic colectomy after two episodes for
uncomplicated diverticulitis, and after one episode in patients under 40, to reduce
the risk of future emergency surgery with colostomy [1-5]. The use of CT scan to
gauge severity of disease, construction of larger clinical databases, and the advent of
less invasive techniques (percutaneous drainage, intraperitoneal lavage), has
changed the way surgeons think and manage diverticulitis [6]. As a result, current
guidelines recommend a more selective approach to sigmoid colectomy after an
uncomplicated episode, and in the setting of chronic recurrent diverticulitis [7-9].

Despite these recommendations the frequency of elective colectomy appears to
be increasing [10]. A prospective study by Simianu et al. [11], concluded that 31 %
of patients failed to meet surgical indications of either complicated diverticulitis or
three or more episodes prior to undergoing elective sigmoidectomy for diverticulitis
[11]. To date, there are no published randomized controlled trials comparing out-
comes for elective sigmoid colectomy to expectant management after an episode of
diverticulitis. This chapter will attempt to provide the clinician with up to date
graded evidence based recommendations regarding treatment.
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Search Strategy

Patient population Intervention | Comparator Outcomes studied
Patients with recurrent Resection Expectant Risk of recurrence,
diverticulitis management morbidity, quality of life

We performed a systematic literature search with the aim of answering the following
PICO (Patients, Intervention, Comparator, Outcome) question: “Who needs elective
colon surgery for recurrent diverticulitis?” A targeted search of English language
literature in MEDLINE, PubMed, EMBASE, and the Cochrane Database of
Collected Reviews was performed. Key-word combinations using the Medical
Subject Headings (MeSH) terms included “diverticulitis,” “diverticular,” “abscess,”
“fistula,” “perforation,” “complicated,” “uncomplicated,” “colectomy,” “antibiotics,”
“resection,” and “expectant management.” Directed searches of the embedded refer-
ences from the primary articles were also performed in selected circumstances.
Review papers were also searched for cross-references. We decided to include exclu-
sively those papers written in English language with a date of publication within the
last 15 years in order to produce updated recommendations. The grade of both litera-
ture reviewed and final recommendation was performed by using the Grades of
Recommendation, Assessment, Development, and Evaluation (GRADE) system

[12, 13]. The search was carried out in November 2015.

99 ¢

Results

Uncomplicated Diverticulitis

Historically the recommendation was to proceed with elective resection after the
second episode of uncomplicated diverticulitis, due to the presumed morbidity and
mortality of subsequent attacks [1]. However close scrutiny of the evidence fails to
support this practice; therefore the decision to proceed with surgery should take into
account other factors. When recommending elective colectomy vs. expectant man-
agement for uncomplicated diverticulitis, the following should be considered: risk
of recurrence, risk of developing complicated diverticulitis, patient comorbidities,
possibility of emergency surgery, and quality of life.

Recurrence rates for uncomplicated diverticulitis treated nonoperatively vary
from 8 to 48 % and are gathered from studies with varying lengths of follow up
(Tables 29.1 and 29.2). The two largest series include ~181,000 [14] and ~179,000
[15] patients, and report recurrence rates of 8.7 and 16.3 %, respectively. Patients
with uncomplicated disease were less likely to recur than their complicated counter-
parts [14, 16]. Of patients who recur, most recur within 12 months of the index
admission [16, 17]. Patients who dorecur have a greater chance of yet another epi-
sode as well. Overall recurrence rates in patients with uncomplicated diverticulitis
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are approximately 4.7 % after the index episode, according to one study [17]. Two
multicenter retrospective trials demonstrated re-recurrence risk of 23.2 and 29 % in
patients who had had at least one previous recurrence [14, 18].

Most patients presenting with complicated diverticulitis do so at their index admis-
sion for diverticulitis; 89 % of patients who die of the disease have no prior history of
diverticulitis [19]. These data suggest that in most cases, the first episode is the worst
episode. That is not to say that patients with uncomplicated diverticulitis can’t recur
with a complicated form of the disease, and unequivocally will not require emergency
surgery or a colostomy. However, rates of recurrent disease that is complicated range
from 3 to 5 % in the literature [16, 17, 20]. Infact, most patients with a complicated or
severe recurrence have had a previous episode of complicated/severe diverticulitis
[16]. In addition, the risk of recurrent diverticulitis is positively associated with fam-
ily history, length of colon involvement >5 cm [20], and presence of comorbidities
[18]. Additionally risk of recurrence is associated with age <50 [14, 18, 21-23].

The risk of requiring an emergent colostomy after an initial episode of diverticu-
litis is strikingly low. A retrospective, multicenter study by Li et al. [22], described
14,124 patients treated nonoperatively, and found only 1.9 % of these patients sub-
sequently had emergency surgery for perforation, with a median follow up of
3.9 years [22]. These findings are similar to another population-based study, which
reviewed 25,058 patients where 20,136 patients were initially treated nonopera-
tively. While 19 % had a recurrence, only 5.5 % required a subsequent emergency
colectomy [21]. The hazard ratio for emergency colectomy/colostomy was 2.2x
higher in patients for each subsequent admission. According to this study, 18 patients
would need to undergo elective colectomy to prevent one emergency surgery for
recurrent diverticulitis [21].

After recovery from an initial episode of diverticulitis, the estimated risk of need-
ing emergency Hartmann resection with stoma formation is 1 in 2000 patient-years
of follow-up [24]. A study by Chapman et al. [25], grouped patients with diverticu-
lar recurrence in two categories: those with 1-2 previous episodes, and those with
>2 previous episodes. Perforation and need for diversion occurred more in the group
with only 1-2 previous episodes, and there were no differences in morbidity and
mortality between groups. This suggests that patients with more than two episodes
of diverticulitis are not at increased risk for poor outcomes [25]. To support this, a
Markov model, developed by Salem et al. determined that performing colectomy
after the fourth episode of diverticulitis rather than the second episode resulted in
0.5% fewer deaths, 0.7 % fewer colostomies, and a reduction in cost per patient
[26]. As practice patterns have shifted away from elective surgical management of
diverticulitis, there has been an increase in the number of abscesses, but no increase
in diverticular perforations requiring emergency surgery [27]. Because of this data,
except in certain circumstances (see below), the current American Society of Colon
and Rectal Surgeons (ASCRS) guideline states that patients with uncomplicated
diverticulitis should not be counseled to undergo prophylactic elective colectomy as
a means to prevent future emergency surgery and stoma creation [7].

Persistence of symptoms and quality of life is another factor to consider when
recommending elective surgical resection for uncomplicated diverticulitis. In one
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study of patients with uncomplicated diverticulitis treated nonoperatively, 68/81
(84 %), remained asymptomatic, while 13/81 (16 %) had recurrent abdominal pain
at a mean follow up of 32 months [28].

Few studies are able to convincingly support elective resection for uncompli-
cated chronic diverticulitis. A single meta-analysis of 21 studies demonstrated
higher QOL scores, fewer GI symptoms, and less chronic abdominal pain in those
who had surgery for chronic and recurrent diverticulitis, compared to those who
were managed nonoperatively [29]. Unfortunately none of the studies included in
the meta-analysis were head-to-head comparisons of surgical vs. non-surgical
management. A retrospective examination of 105 patients undergoing elective sur-
gery for diverticulitis found that quality of life, abdominal pain, and discomfort
with defecation were improved at 1 year after surgery [30]. This trend was seen in
another retrospective review of 130 patients in which quality of life score was sig-
nificantly improved after surgery [31]. A single prospective evaluation of 46
patients found improvement in QOL scores 3 months after surgery, which was
maintained at 1 year. This study also demonstrated that improvement was most
notable in patients with the lowest preoperative QOL score [32]. While these find-
ings are worth noting, these studies only compare one subset of patients before and
after surgery. In a study comparing colon resection (25/71) vs. non-surgical ther-
apy (46/71) for uncomplicated diverticulitis, Scarpa M et al. [33], found no differ-
ence in total quality of life score or symptom frequency at median follow up of
47 months [33].

The surgeon must counsel the patient that sigmoid colectomy can negatively
impact QOL as well. When compared with sigmoid colectomy for colon cancer,
elective sigmoid colectomy for diverticular disease has relatively poor outcomes,
and is associated with increased ostomy creation, postoperative infection, prolonged
hospital stay, and increased cost [34]. A study by Levack et al. [35] found that in
patients who underwent sigmoid colectomy, 24.8 % reported clinically relevant
fecal incontinence, 19.6 % experienced fecal urgency, and 20.8 % reported incom-
plete emptying [35]. Whether patients presented with complicated or uncompli-
cated disease did not seem to matter regarding persistent symptoms after elective
sigmoid colectomy [36].

A Markov model simulating patients with two episodes of non-surgically man-
aged diverticulitis found that after the third episode of diverticulitis, surgical or
conservative or medical treatments provide similar quality of life adjusted years, but
rates of abdominal symptoms are lower with the medical treatment strategy [37]. In
the setting of uncomplicated diverticulitis, functional assessment and quality of life
should be considered in deciding who would or would not benefit in elective resec-
tion surgery.

In agreement with the current ASCRS guidelines [7], the decision to recommend
elective colectomy after recovery from uncomplicated acute diverticulitis should be
approached on case-by-case basis [7]. The risk of recurrence, the persistence of
symptoms, the patient’s overall medical condition, lifestyle factors, and the quality
of life should be considered against potential risks and benefits of surgery.
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Complicated Diverticulitis

The decision to recommend elective surgery after resolution of an episode of com-
plicated diverticulitis is a little more straightforward. Complicated diverticulitis
includes free perforation, abscess, fistula, obstruction, or stricture. A large propor-
tion of patients with complicated diverticulitis will ultimately undergo sigmoid
resection [38] after successful medical management, where the goal is to convert an
urgent or emergent operation with a high likelihood of stoma creation, into an elec-
tive procedure without an ostomy if possible.

Risk of recurrence is higher in patients with complicated diverticulitis, and has
been reported as high as 46—48 % [39, 40]. If recurrence does occur, it is much more
likely to be a complicated recurrence [38], and as many as 43 % who do recur will
go on to require sigmoid resection [39]. A meta-analysis evaluating elective resec-
tion vs. non-operative management in the setting of diverticulitis with abscess,
assessed 1051 patients across 22 studies. While 30 % of patients required urgent
surgery, 35 % of patients went on to have elective surgery. Only 28 % of patients had
no surgery and no recurrence [38]. In a series of 218 patients requiring percutaneous
drainage for diverticular abscess, colectomy free survival was 0.17 at 7.4 years [41],
meaning patients had a 17 % chance of having no colectomy (either emergent or
elective) if they survived to 7.4 years after an episode of diverticulitis associated
with abscess.

Many studies have evaluated risk factors for recurrence [22]. Risk factors include
extra-luminal contrast on initial cross sectional imaging [42], abscess [38, 41, 42],
extra-luminal perforation [42, 43], stenosis, and fistula [40]. One prospective study
evaluated 73 patients with either mesocolicor pelvic abscesses with a mean follow
up of 43 months, and found that 71 % of patients with pelvic abscess ultimately
required surgery, but only 51 % of patients with mesocolic abscesses required sur-
gery. The remaining patients were managed conservatively with success [44]. In
fact presence of a pelvic abscess due to perforated diverticulitis is associated with
recurrence rates up to 41 % [45].

Evaluation of subsequent morbidity and mortality due to complicated disease
suggests that prior episodes of complicated disease were associated with
increased risk for subsequent emergency surgery during recurrence [22]. In
another large population based study, mortality for emergent resection during a
second episode of diverticulitis was 4.6 % compared to an elective operative mor-
tality of 0.3 %. Individual predictors of mortality with recurrence in this study
were complicated initial presentation, age >50, and smoking [15]. These was
echoed in another study where complicated diverticulitis and abscess were asso-
ciated with recurrence, need for emergency surgery and increased mortality dur-
ing recurrence [14].

Because of these findings including a higher risk of recurrence, and increased
risk of morbidity and mortality after complicated diverticulitis, current recommen-
dations are that elective colectomy should be strongly considered after recovery
from an acute episode of complicated diverticulitis [7].
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Special Populations

Historically, diverticulitis among younger patients has been associated with worse
clinical outcomes, however careful review of the accumulated data does not entirely
support this association. Age under 50 years does appear be associated with
increased risk of recurrence [14, 18, 21-23]. However, despite a slightly higher risk
of recurrence in patients <50 vs. >50 (27 % vs. 17 %) [21], younger age does not
appear to predict worse outcomes [39, 46]. Specifically, risk of diverticular perfora-
tion and need for subsequent emergency colectomy in the young appears to be com-
parable to the risk in older age groups [23, 47]. Current recommendations are that
younger patients should not routinely be counseled to undergo elective resection
based on age alone [7].

While diverticulitis incidence may be similar in the immunosuppressed and the
general population [48], the disease behavior is different in these groups. One sys-
tematic review [49] identified 11,966 post-transplant patients (kidney, liver, heart),
across 17 different series, and evaluated the incidence of diverticulitis. It was esti-
mated that 1.7 % of these patient experienced diverticulitis, and that approximately
40.1 % of these patients presented with complicated diverticulitis. This suggests that
transplant patients are more prone to severe disease, rather than mild/moderate/
uncomplicated diverticulitis [49]. Scotti et al. [50] looked at 717 kidney transplant
patients, and found that while only 17 patients (2.3 %) developed diverticulitis, 9/17
(52.9 %) presented with perforated diverticulitis [50]. More severe presentation in
this patient population is thought to be due, in part, to immunosuppressive medica-
tions masking early signs and symptoms of disease, and thus patients present later
in the course of the disease.

Nonoperative management is more likely to fail in patients on chronic steroids or
transplant medications, and a mortality rate as high as 56 % has been reported [51].
Not only are immunosuppressed patients more prone to a severe initial presentation,
diverticular perforation in immunosuppressed patients is associated with higher
morbidity and mortality (20-30 %) [52-56]. Other studies support the finding that
immunosuppression leads to more severe bouts of diverticulitis and recurrence [16].
In a retrospective study, Chapman et al. [19], was able to show that steroid use,
diabetes, and immunosuppression were associated with increased morbidity and
mortality in patients presenting with complicated diverticulitis [19]. Another study
demonstrated a five-fold risk of perforation during recurrent episodes for patients
who were immunosuppressed, had chronic renal failure, or had collagen-vascular
disease [40].

A recent study compared diverticulitis outcomes in immunocompetent vs. immu-
nocompromised patients and found that immunocompromised patients presenting
with a severe first episode of diverticulitis had significantly higher rates of recur-
rence and more severe episodes than their immunocompetent counterparts.
Perioperative mortality in this study following emergency sigmoidectomy was
33.3% in the immunocompromised group, vs. 15.9% in the immunocompetent
group [56]. This finding is consistent with another study [53] which demonstrated
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that the morbidity and mortality for emergent/urgent surgery was increased in trans-
plant patients compared to case-matched immunocompetent counterparts. In this
same study, transplant patients undergoing elective surgery for diverticulitis had no
difference in morbidity and mortality compared to case matched immunocompetent
patients, although they did have a longer hospital stay [53].

Because of the high mortality of nonoperative management, high risk of com-
plicated recurrence, and high mortality of emergent colectomy in immunocom-
promised and transplant patients, surgeons should consider “early” operative
intervention in a semi-urgent/semi-elective manner during the first hospitaliza-
tion for acute diverticulitis in these patients. Interestingly, this recommendation
does not necessarily apply to patients receiving certain chemotherapies, who
while more likely to recur with severe disease, also are much more likely to have
post-operative complication (100% vs. 9.1 %) and mortality compared to non-
chemotherapy patients. These patients should be approached on a case-by-case
basis [57].

While patients with end stage renal disease (ESRD) do have a much higher rate
of recurrence of diverticulitis [40] than “healthy” counterparts, whether to pursue
elective colectomy in this population remains controversial. A recent study by
Mora-Atkin and colleagues [58], demonstrates that urgent/emergent surgery for
patients with ESRD is associated with increased mortality, myocardial infarction,
wound infection, length of stay and cost, compared with non-ESRD undergoing
urgent/emergent colectomy. Surprisingly, these trends are similar to patients in this
group undergoing elective colectomy as well [58]. Decreased risk of recurrence
must be balanced against risk of surgery in patients with ESRD when recommend-
ing elective sigmoid colon resection.

Recommendations Based on the Data

1. Need for elective sigmoid colectomy following an episode of acute uncompli-
cated diverticulitis should be determined on a case-by-case basis, taking into
account risk of recurrence, patient comorbidities, and patient lifestyle factors.
(Moderate quality evidence; strong recommendation; 1B)

2. After recovery from an episode of acute complicated diverticulitis, elective col-
ectomy should be considered, especially in settings of diverticulitis associated
with pelvic abscess. (Moderate quality evidence; strong recommendation; 1B)

3. Recommending elective colon resection to patients under the age of 50 with
uncomplicated diverticulitis should be individualized (low quality of evidence,
moderate recommendation; 2C)

4. Immunosuppressed individuals should typically undergo elective colon resec-
tion either during or following an episode of acute uncomplicated diverticulitis,
due to risk of more severe disease and higher morbidity and mortality (moderate
quality evidence; strong recommendations; 1B)
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More and more patients are being referred to the surgeon for elective resection of
diverticular disease, most likely due to the impression that laparoscopic surgery is
easy and risk-free. While there may be less blood loss, shorter hospital stay, and
lower rate of incisional hernia, the technique should not beget the procedure. The
disease process has not changed, yet our understanding has evolved significantly. In
the past we told patients that after two episodes it was safest to have surgery. Now
we know their quality of life and complication rate is essentially no better after
surgery in the setting of uncomplicated recurrent diverticulitis. I spend more time
today talking patients out of surgery for uncomplicated disease than ever.

On the other hand, the evidence is compelling for resection after complication,
including sizeable pelvic abscess, in select patients. If the patient is an acceptable
risk for general anesthesia, I generally recommend it. That being said, I do try to
minimize their risk for postoperative complication by insisting on smoking cessa-
tion and weight loss. I believe laparoscopic inspection for feasibility of minimally
invasive resection should be done in the appropriate abdomen, if surgery is indi-
cated. In other words, planning a laparoscopic resection for complicated diverticu-
litis is reasonable; if the induration or scarring is intense, a hand can be placed or the
procedure can be converted to open, as long as this decision is made early in the
course of the procedure.

References

1. Parks TG. Natural history of diverticular disease of the colon. A review of 521 cases. Br Med
J. 1969;4:639-42.

2. Marquis P, Marrel A, Jambon B. Quality of life in patients with stomas: the Montreux Study.
Ostomy Wound Manage. 2003;49:48-55.

3. Nugent KP, Daniels P, Stewart B, Patankar R, Johnson CD. Quality of life in stoma patients.
Dis Colon Rectum. 1999;42:1569-74.

4. Wong WD, Wexner SD, Lowry A, et al. Practice parameters for the treatment of sigmoid
diverticulitis — supporting documentation. The Standards Task Force. The American Society of
Colon and Rectal Surgeons. Dis Colon Rectum. 2000;43:290-7.

5. Stollman NH, Raskin JB. Diagnosis and management of diverticular disease of the colon in
adults. Ad Hoc Practice Parameters Committee of the American College of Gastroenterology.
Am J Gastroenterol. 1999;94:3110-21.

6. Heise CP. Epidemiology and pathogenesis of diverticular disease. J Gastrointest Surg Off
J Soc Surg Aliment Tract. 2008;12:1309-11.

7. Feingold D, Steele SR, Lee S, et al. Practice parameters for the treatment of sigmoid diverticu-
litis. Dis Colon Rectum. 2014;57:284-94.

8. Fozard JB, Armitage NC, Schofield JB, Jones OM, Association of Coloproctology of Great B,
Ireland. ACPGBI position statement on elective resection for diverticulitis. Colorectal Dis Off
J Assoc Coloproctol Great Britain Ireland. 2011;13 Suppl 3:1-11.

9. Strate LL, Peery AF, Neumann I. American Gastroenterological Association Institute
Technical Review on the Management of Acute Diverticulitis. Gastroenterology. 2015;149:
1950-76 el2.



29

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Who Needs Elective Surgery for Recurrent Diverticulitis? 333

Etzioni DA, Mack TM, Beart Jr RW, Kaiser AM. Diverticulitis in the United States: 1998—
2005: changing patterns of disease and treatment. Ann Surg. 2009;249:210-7.

Simianu VYV, Strate LL, Billingham RP, et al. The impact of elective colon resection on rates
of emergency surgery for diverticulitis. Ann Surg. 2016;263(1):123-9.

Brozek JL, Akl EA, Jaeschke R, et al. Grading quality of evidence and strength of recommen-
dations in clinical practice guidelines: Part 2 of 3. The GRADE approach to grading quality of
evidence about diagnostic tests and strategies. Allergy. 2009;64:1109-16.

Brozek JL, Akl EA, Compalati E, et al. Grading quality of evidence and strength of recom-
mendations in clinical practice guidelines part 3 of 3. The GRADE approach to developing
recommendations. Allergy. 2011;66:588-95.

Ho VP, Nash GM, Milsom JW, Lee SW. Identification of diverticulitis patients at high risk for
recurrence and poor outcomes. J Trauma Acute Surg. 2015;78:112-9.

. Rose J, Parina RP, Faiz O, Chang DC, Talamini MA. Long-term outcomes after initial presen-

tation of diverticulitis. Ann Surg. 2015;262:1046-53.

Trenti L, Kreisler E, Galvez A, Golda T, Frago R, Biondo S. Long-term evolution of acute
colonic diverticulitis after successful medical treatment. World J Surg. 2015;39:266-74.
Eglinton T, Nguyen T, Raniga S, Dixon L, Dobbs B, Frizelle FA. Patterns of recurrence in
patients with acute diverticulitis. Br J Surg. 2010;97:952-7.

Broderick-Villa G, Burchette RJ, Collins JC, Abbas MA, Haigh PI. Hospitalization for acute
diverticulitis does not mandate routine elective colectomy. Arch Surg. 2005;140:576-81; dis-
cussion 81-3.

Chapman J, Davies M, Wolff B, et al. Complicated diverticulitis: is it time to rethink the rules?
Ann Surg. 2005;242:576-81; discussion 81-3.

Hall JF, Roberts PL, Ricciardi R, et al. Long-term follow-up after an initial episode of diver-
ticulitis: what are the predictors of recurrence? Dis Colon Rectum. 2011;54:283-8.

Anaya DA, Flum DR. Risk of emergency colectomy and colostomy in patients with diverticu-
lar disease. Arch Surg. 2005;140:681-5.

Li D, de Mestral C, Baxter NN, et al. Risk of readmission and emergency surgery following
nonoperative management of colonic diverticulitis: a population-based analysis. Ann Surg.
2014;260:423-30; discussion 30-1.

Hjern F, Josephson T, Altman D, Holmstrom B, Johansson C. Outcome of younger patients
with acute diverticulitis. Br J Surg. 2008;95:758-64.

Janes S, Meagher A, Frizelle FA. Elective surgery after acute diverticulitis. Br J Surg.
2005;92:133-42.

Chapman JR, Dozois EJ, Wolff BG, Gullerud RE, Larson DR. Diverticulitis: a progressive
disease? Do multiple recurrences predict less favorable outcomes? Ann Surg.
2006;243(6):876-30.

Salem L, Veenstra DL, Sullivan SD, Flum DR. The timing of elective colectomy in diverticu-
litis: a decision analysis. J Am Coll Surg. 2004;199:904—12.

Ricciardi R, Baxter NN, Read TE, Marcello PW, Hall J, Roberts PL. Is the decline in the surgi-
cal treatment for diverticulitis associated with an increase in complicated diverticulitis? Dis
Colon Rectum. 2009;52:1558-63.

Bridoux V, Antor M, Schwarz L, et al. Elective operation after acute complicated diverticulitis:
is it still mandatory? World J Gastroenterol. 2014;20:8166-72.

Andeweg CS, Berg R, Staal B, Ten Broek RP, van Goor H. Patient-reported Outcomes After
Conservative or Surgical Management of Recurrent and Chronic Complaints of Diverticulitis:
Systematic Review and Meta-analysis. Clinical gastroenterology and hepatology : the official
clinical practice journal of the American Gastroenterological Association. 2016;14(2):183-90.
van de Wall BJ, Draaisma WA, van Iersel JJ, Consten EC, Wiezer MJ, Broeders IA. Elective
resection for ongoing diverticular disease significantly improves quality of life. Dig Surg.
2013;30:190-7.

Pasternak I, Wiedemann N, Basilicata G, Melcher GA. Gastrointestinal quality of life after
laparoscopic-assisted sigmoidectomy for diverticular disease. Int J Colorectal Dis. 2012;
27:781-17.



334 J. Rafferty and B.L. Johnson III

32. Forgione A, Leroy J, Cahill RA, et al. Prospective evaluation of functional outcome after lapa-
roscopic sigmoid colectomy. Ann Surg. 2009;249:218-24.

33. Scarpa M, Pagano D, Ruffolo C, et al. Health-related quality of life after colonic resection for
diverticular disease: long-term results. J Gastrointest Surg Off J Soc Surg Aliment Tract.
2009;13:105-12.

34. Van Arendonk KJ, Tymitz KM, Gearhart SL, Stem M, Lidor AO. Outcomes and costs of elec-
tive surgery for diverticular disease: a comparison with other diseases requiring colectomy.
JAMA Surg. 2013;148:316-21.

35. Levack MM, Savitt LR, Berger DL, et al. Sigmoidectomy syndrome? Patients’ perspectives on
the functional outcomes following surgery for diverticulitis. Dis Colon Rectum. 2012;
55:10-7.

36. Egger B, Peter MK, Candinas D. Persistent symptoms after elective sigmoid resection for
diverticulitis. Dis Colon Rectum. 2008;51:1044-8.

37. Andeweg CS, Groenewoud J, van der Wilt GJ, van Goor H, Bleichrodt RP. A Markov Decision
Model to Guide Treatment of Recurrent Colonic Diverticulitis. Clinical gastroenterology and
hepatology : the official clinical practice journal of the American Gastroenterological
Association. 2016;14(1):87-95.

38. Lamb MN, Kaiser AM. Elective resection versus observation after nonoperative management
of complicated diverticulitis with abscess: a systematic review and meta-analysis. Dis Colon
Rectum. 2014;57:1430-40.

39. Nelson RS, Ewing BM, Wengert TJ, Thorson AG. Clinical outcomes of complicated diverticu-
litis managed nonoperatively. Am J Surg. 2008;196:969-72; discussion 73—4.

40. Klarenbeek BR, Samuels M, van der Wal MA, van der Peet DL, Meijerink WJ, Cuesta
MA. Indications for elective sigmoid resection in diverticular disease. Ann Surg. 2010;
251:670-4.

41. Gaertner WB, Willis DJ, Madoff RD, et al. Percutaneous drainage of colonic diverticular
abscess: is colon resection necessary? Dis Colon Rectum. 2013;56:622-6.

42. Ambrosetti P, Becker C, Terrier F. Colonic diverticulitis: impact of imaging on surgical man-
agement — a prospective study of 542 patients. Eur Radiol. 2002;12:1145-9.

43. Holmer C, Lehmann KS, Engelmann S, Grone J, Buhr HJ, Ritz JP. Long-term outcome after
conservative and surgical treatment of acute sigmoid diverticulitis. Langenbecks Arch Surg/
Deutsche Gesellschaft fur Chirurgie. 2011;396:825-32.

44. Ambrosetti P, Chautems R, Soravia C, Peiris-Waser N, Terrier F. Long-term outcome of meso-
colic and pelvic diverticular abscesses of the left colon: a prospective study of 73 cases. Dis
Colon Rectum. 2005;48:787-91.

45. Kaiser AM, Jiang JK, Lake JP, et al. The management of complicated diverticulitis and the role
of computed tomography. Am J Gastroenterol. 2005;100:910-7.

46. Kotzampassakis N, Pittet O, Schmidt S, Denys A, Demartines N, Calmes JM. Presentation and
treatment outcome of diverticulitis in younger adults: a different disease than in older patients?
Dis Colon Rectum. 2010;53:333-8.

47. Guzzo J, Hyman N. Diverticulitis in young patients: is resection after a single attack always
warranted? Dis Colon Rectum. 2004;47:1187-90; discussion 90-1.

48. Carson SD, Krom RA, Uchida K, Yokota K, West JC, Weil 3rd R. Colon perforation after
kidney transplantation. Ann Surg. 1978;188:109-13.

49. Oor JE, Atema JJ, Boermeester MA, Vrouenraets BC, Unlu C. A systematic review of compli-
cated diverticulitis in post-transplant patients. J Gastrointest Surg Off J Soc Surg Aliment
Tract. 2014;18:2038-46.

50. Scotti A, Santangelo M, Federico S, et al. Complicated diverticulitis in kidney transplanted
patients: analysis of 717 cases. Transplant Proc. 2014;46:2247-50.

51. Hwang SS, Cannom RR, Abbas MA, Etzioni D. Diverticulitis in transplant patients and
patients on chronic corticosteroid therapy: a systematic review. Dis Colon Rectum. 2010;
53:1699-707.



29

52.

53.

54.

55.

56.

57.

58.

Who Needs Elective Surgery for Recurrent Diverticulitis? 335

Utech M, Holzen JP, Diller R, Wolters HH, Senninger N, Brockmann J. Recurrent complicated
colon diverticulitis in renal transplanted patient. Transplant Proc. 2006;38:716-7.

Reshef A, Stocchi L, Kiran RP, et al. Case-matched comparison of perioperative outcomes
after surgical treatment of sigmoid diverticulitis in solid organ transplant recipients versus
immunocompetent patients. Colorectal Dis Off J Assoc Coloproctol Great Britain Ireland.
2012;14:1546-52.

Lederman ED, McCoy G, Conti DJ, Lee EC. Diverticulitis and polycystic kidney disease. Am
Surg. 2000;66:200-3.

Andreoni KA, Pelletier RP, Elkhammas EA, et al. Increased incidence of gastrointestinal sur-
gical complications in renal transplant recipients with polycystic kidney disease.
Transplantation. 1999;67:262-6.

Biondo S, Borao JL, Kreisler E, et al. Recurrence and virulence of colonic diverticulitis in
immunocompromised patients. Am J Surg. 2012;204:172-9.

Samdani T, Pieracci FM, Eachempati SR, et al. Colonic diverticulitis in chemotherapy patients:
should operative indications change? A retrospective cohort study. Int J Surg. 2014;12:
1489-94.

Moran-Atkin E, Stem M, Lidor AO. Surgery for diverticulitis is associated with high risk of
in-hospital mortality and morbidity in older patients with end-stage renal disease. Surgery.
2014:156:361-70.



	Chapter 29: Who Needs Elective Surgery for Recurrent Diverticulitis?
	 Introduction
	 Search Strategy
	 Results
	 Uncomplicated Diverticulitis
	 Complicated Diverticulitis
	 Special Populations

	 Recommendations Based on the Data
	 Personal View of the Data
	References


