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Diverticulitis: It is Really 

Increasing?

Ricciardi et al. Dis Colon Rectum.  2009; 52:1558-63



Classic Teachings…

 Diverticulitis is a progressive disease 

 mild inflammation abscess free 

perforation

 Surgery recommended to 

1. avoid emergent surgery with high mortality

2. possibility of a stoma



Traditional

Complicated vs. Uncomplicated

UncomplicatedComplicated

Diverticulitis

Emergent

Surgery
Elective

Surgery

Nonoperative

Therapy

Elective

Surgery



Uncomplicated disease

 Outpatient treatment

 Oral antibiotics

 Inpatient treatment

 IV antibiotics

 Transition to oral

Minimal symptoms Fever, Systemic Symptoms

Length of  treatment

7 – 14 days



Indications for Elective Management
“Old Rules”

Uncomplicated

Nonoperative

Therapy
Elective

Surgery

2 attacks

1 attack if  < 50 years

American College of  Gastroenterology, 2006 American Society of  Colon and Rectal 
Surgeons PP, SSAT, European Association for Endoscopic Surgery
Stollman et al Am J Gastro 1999, Wong et al Dis Colon Rectum 2000, J Gastrointest Surg 
1999, Surg Endosc 1999



Complicated Disease

Nonoperative

Therapy

Elective/Emergent

Surgery

1 attack

American College of  Gastroenterology, American Society of  Colon and Rectal 
Surgeons, SSAT, European Association for Endoscopic Surgery
Stollman et al Am J Gastro 1999, Wong et al Dis Colon Rectum 2000, J 
Gastrointest Surg 1999, Surg Endosc 1999



Dis Colon Rectum. 2014 Mar;57(3):284-94. 



Major Changes

 The decision to recommend elective sigmoid 

colectomy after recovery from uncomplicated acute 

diverticulitis should be individualized. 1B.

 Routine elective resection based on young age (<50 

years) is no longer recommended. 1C.

 Following resection, the decision to restore bowel 

continuity must incorporate patient factors, 

intraoperative factors, and surgeon preference. 1C

 When expertise is available, the laparoscopic 

approach to elective colectomy for diverticulitis is 

preferred. 1A.



Primary Anastomosis vs. Lavage 

vs. Diversion

 Avoids another surgery

 Up to 50% with stoma 

won’t be reversed

 Morbidity equivalent

 QOL

 ? Cost

 Leak

 Recurrence (lavage)

 Death

Potential Benefits

Potential Negatives



Resection: Two-Stage Procedures

 Hartmann’s resection
 Traditional gold standard

 ? Safer

 Maggard, Am Surg, 2004
 35% of patients did no undergo stoma reversal

 Primary colorectal anastomosis with protecting stoma
 Landen, Acta Chir Belg, 2002

 20 patients, retrospective

 Mortality/Morbidity – 15%/50%

 All stomas closed through peristomal incision

 Bax, Am J Surg, 2007
 1% anastomotic failure rate

 Major/minor stoma complications - 13%/24%

 3% stoma closure complication rate 

Selection 

Bias?



Resection with Primary Unprotected 

Anastomosis?
 An alternative in highly selected patients in ideal clinical 

circumstances

 Salem, DCR, 2004

 Meta-analysis comparing primary anastomosis to Hartmann’s 
resection
 Mortality -10/20%

 Wound infection – 10/29%

 Anastomotic leak – 14/4%

 Abbas, Int J Colorectal Dis, 2007

 Meta-analysis comparing primary anastomosis to Hartmann’s 
resection
 No difference in morbidity or mortality



Hartmann’s Procedure vs. Primary Resection With and 

Without Stoma
Stoma    Abdominal  Anastomotic  Wound 

N     Mortality  Compl Abscess Leak Infection 

526      19%             7-12%         8%                                         22.6%
8%

358      9%                18%           4%                   5%                   14%

HP

HPR
PRA

HP

HPR

PRA

1051     18%              10.3%                                                       24.2%

569      9.9%                                                                               9.6%

787      0.8%                                                      4.3%                 4.9%

Abbas 

2007; 18 

Studies

Salem 2004; 54 Studies

HP

HPR
PRA

416      15.1%                               8.7%                                      22.3%

547      4.9%                               3.9%                                         9.6%
3.9%

Constantinides 2006; 15 Studies

PRA/St 8.3%



Primary Anastomosis vs.

Hartmann’s For Diverticulitis

 Systematic review of 98 studies 

 Mortality 

 Hartmann’s 19.6% (0.8% for reversal)

 Primary Anastomosis 9.9% (0 - 75%)

 Wound infection

 Hartmann’s 24.2% (4.9% for reversal)

 Primary Anastomosis 9.6% (0 - 26%)

 Stoma complications 10.3%; Leak 4.3% in 

reversal; Leak 13.9% (0 – 60%) in PA
Salem, Flum. Dis Colon Rectum, 2004.



Updated Systematic Review

 59 studies

 Mortality: 3.05% 

 10.6% Urgent vs. 0.5% Elective

 0.75% Lap vs. 4.69% Open

 1.96% Primary anastomosis vs. 14.18% Hartmann’s

 Morbidity 32.64% all comers

 18.96% surgical and 13.93% medical

Haas JM, et al. United European Gastroenterol J. 2016



DIVERTI RCT: Hartmann’s vs. PA
Generalized Peritonitis from Diverticulitis 

 Multi-center trial France (2008-2012)

 102 patients purulent / feculent peritonitis

 Randomized to PA or Hartmann’s (18 mos f/u)

Bridoux V et al. J Am Coll Surg 2017 Sept

Mortality Morbidity Absence of  

Stoma

Hartmann’s 7.7% 39% 65%

Primary 

Anastomosis

4% (NS) 44% (NS) 96% 

(P=0.0001)



Does the Surgeon Matter?

 N = 136 (Acute Diverticulitis)

 65% Non-CR and 35% CR Surgeons

 Hartmann’s 68% vs. 41% (p=0.01)

 Similar demographics, ASA, Hinchey

 LOS, time to stoma reversal, ICU LOS, 

complications lower in CRS (43% vs. 

16%, p=0.02)

Jafferji MS, Hyman N. J Am Coll Surg 2014.



Lap vs. Open

Restorative Emergent Colectomy

 All emergency partial colectomy with anastomosis

 NSQIP 2005-2008 (341 Lap vs. 3211 Open)

 Lap group: lower comorbidities

 MVR: Lap – longer OR time and shorter LOS

 Similar morbidity and mortality after case-match

Ballian N, et al. World J Surg, 2012.

“Laparoscopic emergent colon 

resection with primary anastomosis 

has postoperative morbidity and 

mortality rates comparable to those 

seen with the open approach, and it 

reduces the total and postoperative 

length of  hospital stay.”



Emergency Primary Anastomosis & Outcomes

Year
Study

Type

Author

Journal

HP

n

PA

n

Disease

(Bias)

Correlation with  

Outcomes

vs. Hartmann’s

2003

RR

Regenet

Int J Colorectal Dis

33 27 Diverticulitis

(Selection)

Better
Mortality/Compl/LOS

2006

SR

Constantinides

Dis Colon Rectum

414 549 Diverticulitis

(Selection)

Better

Mortality

2006

RR/CM

Aydin

Dis Colon Rectum

123 731 Diverticulitis

(Selection)

Better
Mortality/Compl/LOS

2012

SR

Toro

Chirurgia

800 1010 Diverticulitis

(Multiple)
Better

Mortality/Compl

2015

RR

Reyes-Espejel

Rev Gastro Mex

32 45 Hinchey III-

IV 

Diverticulitis

Similar

Compl/Mortality



 62 patients (Hinchey III/IV); 4 centers

 RCT HP (n-30) and PA/DLI (n=32)

 Complication (80 vs. 84%; p=0.813)

 Mortality (13% HP vs. 9% PA/DLI)

 Stomal reversal (57% HP vs. 90% PA/DLI)

 Costs ($24,014 HP vs. $16,717 PA/DLI)

Oberkofler CE, et al. Ann Surg, 2012.



What are the Barriers to Primary 

Anastomosis? 

 Timing / Condition

 How sick is the patient?

 How severe is the disease?

 Patient Selection

 Comorbidities

 BMI

 Ability to tolerate a leak 

 Experience / Operation
 Site of disease (total vs. right vs. left vs. stoma)

 Experience of provider

 Experience of the team



Management Algorithm 

Emergency Colectomy

Need for 

Emergent 

Colectomy

Resuscitation

IV Abx

DVT prophylaxis

Elective

Operation

Yes

No

Contraindication

To Lap?

Open

Colectomy

Place Scope &

Explore

Hartmann’s

Primary 

Anastomosis

Yes

No

PA &

Loop Ileostomy

Straight vs.

Hand-Assist

?
Comorbidities

Status of  the Bowel

Technical Issues

Surgical Judgment



Laparoscopic Lavage



What is the Role for Laparoscopic 

Peritoneal Lavage and Drainage?

 4-15 liters warm saline, drains, antibiotics

 Taylor, ANZ J Surg, 2006
 14 patients (II-2, III-10, IV-2)

 79% (11) recovered and discharged

 73% (8) underwent elective colectomy

 Franklin, World J Surg, 2008
 40 patients of undefined severity

 No acute treatment failures

 50% underwent elective resection

 Myers, Br J Surg, 2008
 Prospective, multi-institutional study, 100 patients

 8% Class IV- Hartmann’s resection

 92% successfully treated with 4% morbidity and 3% mortality

 2% with recurrent diverticulitis at 36 months 



Laparoscopic Lavage in Diverticulitis

Study Year N Hinchey

(Grade 4)

Morbidity 

%

Mortality

%

Urgent 

Surgery 

(%)

O’Sullivan 1996 8 III 25 0 0

Rizk 1998 10 III/IV (2) 20 0 0

Faranda 2000 18 III/IV 19 0 0

Taylor 2006 14 II/III/IV (2) 0 0 21

Myers 2008 100 II/III/IV (8) 4 3 8

Franklin 2008 40 II/III/IV (3) 25 0 0

Lam 2009 11 II/III - 0 63

Karoui 2009 35 III 16 0 3

Rogers 2012 427 14 4

Sorrentino 2015 63 II/III/IV 14.3 1.6 16



Laparoscopic Lavage 

Published Studies

 1996-2009 : 10 studies   255 pts (7-92)

 Age : 58 yrs Majority : Hinchey 3

 Lavage 

 Conversion :2.3%

 Morbidity : 11.4%   Mortality : 1.2%

 LOS : 8.2 days (1-32)

 Resection : 42% at 38 months



 2457 patients - 427 with laparoscopic lavage

 Mortality (4% vs. 10.4%; P<0.001)

 Morbidity (14.1% vs. 25%; P<0.001)

 LOS (10d vs. 20d; P<0.001)













RCTs for Lap Lavage Since 2008

Source Country Type Hinchey Patients Lavage Procedure

For 

Resection

F/U

Shultz

2015

Norway RCT I-III 199 >4L 

Saline

PA or 

Hartmann’s

12

Vennix

2015

(LADIES)

Netherlands RCT III 90 <6L 

Saline

PA vs. 

Hartmann’s

12

Angenete

2016

Sweden / 

Denmark

RCT III 83 3L Saline Hartmann’s 3



Prospective RCTs since 2009



Lap Lavage vs. Resection

Summary of RCTs; F/U 90 days



Observational Studies

= 

Lots of Them!

Most under 50 patients of 

Lavage!



In patients with purulent or feculent 

peritonitis, operative

therapy without resection is generally 

not an appropriate alternative

to colectomy. Grade of 

Recommendation: Strong

recommendation based on low-

quality evidence, 1C



Primary Anastomosis 

for Emergency Diverticulitis Surgery

 Absolutely

 Some

 Permanent stoma

 ? Mortality

 ? Morbidity

 If they leak

 Surgeon Judgment

• Is it Feasible? 

• Are Outcomes Improved?

• Is there a Downside?

• Is it the Future?

Abbas S. Int J Colorectal Dis, 2007.



Wash, Drain or Divert: Have the 

New Treatments Made 

Hartmann’s Procedure Obsolete?

Not Yet!



Conclusions

 Primary anastomosis feasible with good surgical judgment

 Protective ileostomy likely better than Hartmann

 Laparoscopic lavage 

 Evolving indications and role

 Smoldering / Undrainable abscess / other?

 Best technique remains to be determined




