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The patterns of presentation and associated treatments of 65 patients 
with acute perforated diverticulitis of the left colon have been reviewed. 
Four types of operations were identified: primary resection with 
anastomosis (group I, N : 29), primary resection with anastomosis 
and protective colostomy (group II, N = 5), primary resection with 
Hartmann procedure (group III, N = 26), and delayed resection three- 
staged procedure (group IV, N : 5). The severity of disease was also 
classified (stages I to IV). Postoperative mortality rates in the first 
two groups were lower than that of the Hartmann group (3.4 vs. 
15.3 percent). The mean length of initial hospitalization was 16 + 
1.2 days for group I, 18.2 + 4.4 days for group II, 19.4 + 2 days 
for group III, 26.4 + 4.4 days for group IV (P ~ .05, t-test group 
IV vs. groups I, II, and III). Complications in the Hartmann group 
were high with a 23 percent wound infection rate and mortality after 
closure of colostomy and bowel reconstruction was 3.8 percent. These 
data demonstrate that primary resection with anastomosis is a 
satisfactory operation for the majority of patients with perforated 
diverticulitis (stages I to III), and there appears to be no clinical 
indication to use the three-staged operation. [Key words: Intestine, 
large; Colon; Diverticulitis, colonic; Intestinal perforation; Peritonitis; 
Surgery, operative; Colectomy; Colostomy; Postoperative 
complications] 

THE TERMS "DIVERTICULITIS" and  "per id iver t i cu l i t i s "  
were first used by Mayo  et al., ~ w h o  p ioneered  the in i t i a l  
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the rapeu t ic  gu ide l ines  for acute  d iver t icul i t i s  when  they 
descr ibed a r igh t  transverse l o o p  co los tomy to "defunc-  
t ion"  the left side of the colon.  T h i r t y  years passed before 
the three-staged resect ion was es tabl ished as a relat ively 
safe approach .  2-4 T h e  first opera t ive  stage was l imi ted  
to p r o x i m a l  fecal d ivers ion wi th  d ra inage  of  localized 
i n f l a m m a t i o n ;  the second stage was resect ion of the 
involved  segment;  and  the th i rd  stage was closure of 
the colos tomy.  Exper ience  showed that  this r eg imen  h a d  
a h igh  pa t i en t  morb id i t y  and  mor t a l i t y  wi th  l o n g  per iods  
of hosp i ta l iza t ion .  5-9 These  observat ions  encouraged  the 
deve lopmen t  of a variety of two-s taged methods .  8-14 T h e  
H a r t m a n n  procedure ,  wh ich  involves resect ion of the 
i n f l a m m a t o r y  p h l e g m o n  of the left co lon  and  end  
co los tomy wi th  dis ta l  oversew of the bowel  (usual ly  the 
in t r ape r i tonea l  rectum),  g radua l ly  ga ined  p o p u l a r i t y  
because this po l i cy  had  the advan tage  of r e m o v i n g  the 
diseased bowel  b u t  avoided  the r isk of anas tomot i c  
leakage. F requen t ly  there is technical  d i f f icul ty  d u r i n g  
subsequen t  bowel  recons t ruc t ion ,  however ,  a n d  the 
c o m p l i c a t i o n  rate appears  h igh .  

Many  of these p rob l ems  can be avoided  by careful  
attention to opera t ive  detai l  d u r i n g  the first surgery j5 
and  by a l l o w i n g  at  least a t h ree -month  interval  before 
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FIG. l. Classification of perforated 
diverticular disease (after Hinchey, et 
al)~). Stage I, pericolic abscess; Stage II, 
walled-off abscess; Stage III, generalized 
purulent peritonitis; Stage IV, fecal 
peritonitis resulting from acute free 
perforation of diverticular disease. 

bowel reconstruction. Nevertheless, in recent years im- 
mediate resection followed by primary bowel anastomo- 
sis has been used on selected patients.8,9,~3,~4,16-z5 

The  choice of procedure has been influenced by the 
degree of peritoneal contamination,  which has a major 
influence o n  prognos i s9 ,14 ,26 ,  27 and may account for the 
varied mortality rates for operations carried out  for 
perforated diverticular disease.9,28, z9 

Clearly any operative policy recommendations for this 
disease must be related to its severity,9, 30 and a disease 
classification31 is therefore necessary. We report our 
institutional experience with comparison of the stage 
of perforated diverticular disease with operative methods 
and outcome. 

Materials and Methods 

Between January 1984 and February 1987, 152 patients 
were operated on in our  institution for complications 
of diverticular disease of the large bowel. Our study 
was limited to those 65 patients who had perforated 
diverticulitis involving the left colon. Other sites of 
involvement, as well as patients who were operated on 
for bleeding secondary to diverticulitis, were not  
reviewed. 

Patient age, sex, clinical presentation, and physical 
and radiological findings were recorded. The  severity 
of disease was classified into four stages (I to IV) 

according to Hinchey et  al.31: Stage I, pericolic abscess; 
Stage II, walled-off abscess; Stage III, generalized 
purulent  peritonitis; Stage IV, fecal peritonitis resulting 
from acute free perforation of diverticular disease (Fig. 
1). The  number  of patients who underwent preoperative 
bowel preparation was recorded along with the type 
of operation performed. 

Most of the patients were treated by primary resection 
and anastomosis with or without  protective colostomy 
(N = 34) and by primary resection with Har tmann  
procedure (N ---- 26). These two groups were compared 
with respect to age, sex, associated disease, clinical 
presentation, preoperative bowel preparat ion,  and 
disease stage. Postoperative complications, length of 
hospitalization, and mortality rates were recorded for 
each group. 

Statistical comparisons were carried out with the 
Student's t-test, a2 

Results 

The  most frequent clinical findings on admission 
were abdomina l  pa in  ( l imited to  the left lower  
quadrant),  fever, chills, and history of diarrhea and 
constipation (Table 1). Physical examination findings 
correlated well with the stage of the disease (Table 2). 
T w o  patients with stage II disease presented with the 
unusual  complication of a perianal fistula. 33 The  most 
common radiologic findings (Table 3) were pelvic mass 
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(66 percent), bowel obstruction (26 percent), pneu- 
moperitoneum (13.8 percent), and evidence of extrinsic 
bladder or urinary collecting system compression (7.6 
percent). 

All 65 patients were operated on for more than one 
episode of significant symptomatic diverticulitis (Table 
4). There were four types of surgical procedures per- 
formed: primary resection with anastomosis (N = 29); 
primary resection with anastomosis and protective 
colostomy (N = 5); primary resection with Hartmann 
procedure (N = 26); delayed resection three-staged 
procedure (N = 5). Stage II disease (walled-off abscess) 
was the most common group irrespective of operation 
performed (Table 5) and occurred in two-thirds of the 
patients. 

Associated diseases that increase the surgical risk were 
common (e.g., coronary artery disease, hypertension, 
congestive cardiac failure, chronic obstructive lung 
disease, diabetes mellitus, renal failure, use of 
preoperative corticosteroids, and associated collagen 
disease), but their distribution between types of 
operations performed was similar (Table 6). 

The use of mechanical bowel preparation and oral 
antibiotics was inconsistent and was related to the 
urgency with which surgery was needed; emergency 
admissions went to the operating room, while patients 
who were to be observed for some days had a bowel 
preparation carried out (Table 7). Comparisons between 
operative methods for time interval between admission 

TABLE 1. Clinical Presentation in Relation to Stage of Disease 

Stage I Stage II Stage III Stage IV 
Symptoms  (N = 12) (N = 41) (N = 11) (N = 1) 

Abdomina l  pa in  12 39 11 1 
Fever 8 33 9 1 
Chil ls  3 27 8 1 
N a u s e a / v o m i t i n g  1 10 6 1 
Diarrhea 6 21 6 1 
Cons t ipa t ion  9 32 10 1 
Hematochezia  8 4 1 - 
Dysuria  2 8 1 - 
P n e u m a t u r i a  - 2 - 
Anorexia  2 3 4 - 
Weigh t  loss - 1 2 - 
Per ianal  f is tula - 2 

TABLE 2. Physical Findings in Relation to Stage of Disease 

Physical  Stage I Stage II Stage III Stage IV 
F ind ings  (N = 12) (N = 41) (N = 11) (N = 1) 

Abdomina l  
r ebound  2 (16%) 11 (26%) 7 (63.6%) 1 000%) 
tenderness 

Abdomina l  2 (16%) 20 (48.7%) 4 (36.3%) 1 (100%) 
m a s s  

Rectal - (0%) 10 (24,3%) 4 (36,3%) 1 (100%) 
tenderness 

Rectal - (0%) 10 (24.3%) 6 (54.5%) 1 (100%) 
mass  

Guaiac-s too ls  8 (66%) 2 (4.8%) 2 (18,1%) - (0%) 
posit ive 

TnBLE 3. Radiologic Findings Classified According to Disease stage 

No. Stage I No, Stage II No. Stage III No. Stage IV 
Category Tests  (N = 12) Tests  (N = 41) Tests  (N = 11) Tests  (N = 1) 

Pla in  1 Free air 3 Free air 4 Free air 1 Free air 
abdomina l  x-rays 2 2 L B O 14 11 SBO 7 3 SBO 1 

Bar ium enema 2 DD 35 29 Mass effect 2 2 External  0 
1 Sigmoido-  mass  

vaginal  
f is tula 

Abdomina l  5 Sv. DD 1 Pelvic mass  
u l t r a sound  0 7 5 Pelvic mass  2 1 Norma l  0 

2 Norma l  

Abdomina l  DD 5 Pelvic mass  1 Pelvic mass  
C T  Scan 1 5 2 1 SBO 0 

IVP 0 10 0 0 5 Ur inary  tract 
compress ion  

5 Norma l  

F is tu logram 0 2 2 Per ianal  0 0 
rec tos igmoid 
f istula 

Colonoscopy 1 Narrow 11 Narrow 1 Narrow 0 
f indings  4 s igmoid  11 s igmoid  1 s igmoid  

colon colon colon 
3 DD 

LBO: Large-bowel obstruct ion;  SBO: smal l -bowel  obstruct ion;  DD: divert icular  disease. 
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and surgery, postoperative hospital stay and total 
hospital stay (Table 8), and complications (Table 9) 
record our findings. The results strongly suggest that 
primary resection with anastomosis is superior to the 
other methods of treatment. 

Seventeen of 36 patients were readmitted for 
colostomy closure; the 14 from the Hartmann group 
had a mean hospital stay after readmission of 13 days, 
while the average readmission stay of the three patients 
from the group who had primary resection with 
anastomosis and protective colostomy was six days. The 
time interval between the primary resection and 
colostomy closure was 3.5 months and 1.5 months for 
the Hartmann group and primary resection with 

TABLE 4. Episodes of Diverticulitis Before Surgery and 
Relation with Stage o] Disease 

Stage I Stage II Stage III Stage IV 
(N = 12) (N = 41) (N = l l )  (N = 1) 

Second episode 3 (25%) 15 (36%) 7 (63%) - (0%) 
T h i r d  episode 6 (50%) l0 (24%) 1 (9%) 1 (100%) 
More than  3 (25%) 16 (39%) 3 (27%) - (0%) 

3 episodes 

anastomosis and protective colostomy group, respec- 
tively. None of the five patients in the delayed resection 
group had colostomy closure. 

The incidence of postoperative complications was 
higher in the Hartmann and delayed resection groups, 
with an incidence of wound infection of 23 percent and 
40 percent, respectively. Five patients in the Hartmann 
group developed late complications: paracolostomy 
hernia (three patients), ileorectal fistula (one patient), 
and rectovaginal fistula (one patient). All five patients 
required readmission for surgical treatment. It is noted 
that none of the patients in whom an immediate 
anastomosis was carried out had clinical evidence of 
anastomotic leakage. 

Discussion 

This review indicates that patients with stages I, IL 
or III perforated diverticular disease fair better, i ~ m s  
of mortality, morbidity, and length ot~l'r6spital stay, 
after a primary resection and, anastomosis (with or 
without a protective~n"dnsverse colostomy), than after 
other m e t l a ~  of treatment; 32 of the 34 patients so 
t~,e-a~ed were restored to their usual state of health. These 
results follow the trend in emergency colonic surgery 

TABLE 5. Surgical Procedure in Relation to Stage o] Disease 

Stage of 
Disease 

N u m b e r  
of Pts. 

Mean 
Age 

Sex 

M F 

Pr imary  
Pr imary  Resection wi th  P r imary  Delayed 

Resection Anas tomos i s  Resection Resection 
wi th  and  Protective wi th  H a r t m a n n  3-Staged 

Anas tomos i s  Colos tomy Procedure Procedure 
(N = 29) (N = 5) (N = 26) (N = 5) 

Stage I 
Stage H 
Stage III 
Stage IV 

TOTAL 

12 
41 
11 

1 
65 

72.5 8 4 4 - 
64.4 18 23 24 3 
64.2 6 5 1 2 
79.0 1 
66.1 32 33 29 5 

8 
II 
6 
1 

26 

TABLE 6. Medical History in Relation to Operative Procedure 

Pr imary  
Pr imary  Resection wi th  Pr imary  

Resection Anas tomos i s  and  Resect ion wi th  
wi th  Protective H a r t m a n n  

Anas tomos i s  Colos tomy Procedure 
(N = 29) (N = 5) (N = 26) 

Delayed 
Resection 
3-Staged 

Procedure 
(N = 5) 

Coronary artery disease 12 1 16 4 
Congest ive heart  failure 10 1 12 4 
Hyper tens ion  18 1 18 2 
Chron ic  obstructive p u l m o n a r y  disease 9 3 9 3 
As thma  3 - - 
Diabetes mel l i tus  5 4 - 
Per ipheral  vascular  disease 3 4 2 
Arthri t is  6 1 9 1 
G o u t  2 3 - 
Renal  failure 1 - 1 
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TABLE 7. Bowel Preparation ]or First Operation According to Operation Policy 

Primary Resection Primary Resection Primary Resection Delayed Resection 
with with Anastomosis and with Hartmann 3-staged 

Anastomosis Protective Colostomy Procedure Procedure 
(N = 29) (N = 5) (N = 26) (N ---- 5) 

Bowel preparation 
(mechanical and oral antiobiotics) 

No preoperative bowel preparation 

"On-table" bowel irrigation 

26 4 l0 3 

2 1 16 2 

1 - - 

TABLE 8. Length o] Hospital Stay in Days (Mean 4- SD) According to Operation Policy 

Primary Resection Primary Resection Primary Resection Delayed Resection 
with with Anastomosis and with Hartmann 3-staged 

Anastomosis Protective Colostomy Procedure Procedure 
(N = 29) (N = 5) (N = 26) (N = 5) 

Time interval between admission and 
first surgery 

Postoperative hospital stay 

Total LOS for first admission 

Total LOS for patients having colostomy 
closed 

5.6 (4-0.4) 4.6 (4- 1.3) 2.7 (4-0.6) 11.8 (-t-3.3) 

10.5 (4- 0.9) 13.6 (+ 5.3) 16.6 (_ 0.5) 14.6 (---!- 2.3) 

16.2 (4- 1.2) 18.2 (4-4.4) 19.4 (4- 2.0) 26.4 (4- 4.4) 

(N = 0) (N = 3) (N = 14) (N = 0) 
N.A. 21.0 (+ 3.1) 29.7 (+ 3.6) N.A. 

LOS: length of stay; NA = not applicable. 

o f  r e d u c i n g  the  n u m b e r  of  s tages  in  the  o p e r a t i v e  p o l i c y  

a n d  r e m o v i n g  the  site of  p r i n c i p a l  p a t h o l o g y  at  the  
first  o p e r a t i o n .  

S o m e  fea tures  in  s u r g i c a l  t e c h n i q u e  used  for  p r i m a r y  

r e sec t ion  a n d  a n a s t o m o s i s  in  th is  s e t t i ng  are  w o r t h  

l i s t ing .  T h e y  i n c l u d e :  1) M o b i l i z a t i o n  of  t h e  s p l e n i c  

f l exu re  was  ca r r i ed  o u t  in  a l l  cases. 2) T h e  d i s ta l  l i n e  

o f  r e s e c t i o n  was  a l w a y s  t h r o u g h  the  r e c t u m ;  t h e  

r e c t o s i g m o i d  j u n c t i o n  was  t aken  as p a r t  of  the  s p e c i m e n  

a n d  d i s sec t i on  c o n t i n u e d  d i s t a l ly  u n t i l  soft  p l i a b l e  b o w e l  

TABLE 9. Complications 

Primary Resection 
with 

Anastomosis 
(N = 29) 

Primary Resection 
with Anastomosis and 
Protective Colostomy 

( N = 5 )  

Primary Resection 
with Hartmann 

Procedure 
(N = 26) 

Delayed Resection 
3-staged 

Procedure 
(N ----- 5) 

Early 
Wound infection 
Atelectasis 
Pulmonary edema 
Pneumonia 
Pulmonary emboli 
Congestive cardiac failure 
Cardiac arrhythmias 
Myocardial infarction 
Anastomotic leak 
Intra-abdominal sepsis 
Septicemia 
Prolonged ileus 
Urinary tract infection 
Urinary retention 
Renal failure 
Death 

Late 
Paracolostomy hernia 
Ileorectal fistula 

6 
12 
2 
6 
3 
3 
1 
1 

2 
2 
5 
3 

1 

4 
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wall was reached. 3) T h e  p rox imal  line of resection 
was t h rough  non indu ra t e d  colon. 4) T h e  major i ty  of 
anastomoses were created in two-layer fashion bu t  some 
were achieved with a single-layer technique.  5) There  
was redundan t  bowel  p rox imal  to the anas tomosis  and  
the bowel  wall  had  a conf i rmed g o o d  b lood  supply  
with active arterial b leeding at the resection margin .  
6) T h e  p rox ima l  line of resection was selected carefully 
so that  no  d iver t icu lum was included in the line of 
anastomosis.  

In  29 of the 34 patients w h o  underwent  p r imary  
resection, the anas tomoses  were created below the 
peri toneal  reflection, and  few protective colostomies 
were performed (the presence of pu ru len t  peri tonit is  
in two patients,  per ianal - rectos igmoid fistula in two 
patients,  and  an  extremely low anastomosis  in one 
patient). 

T h e  most  c o m m o n  reason to per form a p r imary  
resection with H a r t m a n n  procedure  was the presence 
of  i nadequa te  bowel  p r e p a r a t i o n  ra ther  than  the 
presence of florid peritonitis.  Thus ,  the more  frequent  
use of "on- table"  bowel  i r r iga t ionp 4 wh ich  was used 
for only  one  pat ient  in this series, wou ld  al low surgeons 
to per form pr imary  resection with anastomosis  more  
frequently in the m a n a g e m e n t  of this condit ion.  

In  the mos t  advanced cases wi th  diffuse peri tonit is  
or fecal con tamina t ion ,  co los tomy and  drainage has a 
very h igh  reported morta l i ty  rate, r a n g i n g  f rom 268,9, ~~ 
to 40 percent. 9,35-37 More than half  of these patients 
may  die if on ly  s imple  abdomina l  dra inage is used; 9 
we r e c o m m e n d  that  this m e t h o d  of  t rea tment  be 
abandoned.  

A l t h o u g h  our  compl ica t ion  rate was low, it seems 
that  the h igh  morbid i ty  after co los tomy and dra inage 
for perforated diverticular disease results in s ignif icant  
inc reased  i n c i d e n c e  of  fecal f is tulas ,  3s pe r s i s t en t  
colostomies, ~4,3o and  p ro longed  hospi ta l  stay~4, 3s when  
compared  wi th  resective methods  under taken  at the first 
operat ion.  

Our  low morta l i ty  rate for patients with stage I I I  
disease is in keeping  with other  studies in wh ich  
emergency resection was undertaken,  s,39-4J but  also may  
be expla ined par t ly  by the small n u m b e r  of ou r  patients 
w h o  came to emergency surgery wi th in  24 hours  of  
admission.  

We r e c o m m e n d  that  bo th  the three-staged opera t ion  
and  the dra inage-only  opera t ion  be abandoned  and  that  
there  be g rea t e r  use of  p r i m a r y  r e s e c t i o n  w i t h  
anastomosis  in the m a n a g e m e n t  of patients wi th  stage 
I and  II  perforated diverticular disease. Th i s  conc lus ion  
is based on two observations found  in this study. 

First, it is clear that  preoperat ive clinical classification 
of  diverticulitis compl ica ted  by perforat ion is bo th  
feasible and  desirable because of the h igh  correlat ion 

between the clinical and  radiologic  f indings wi th  the 
stage of the disease found  at the time of laparo tomy.  

Second, the major i ty  of pat ients  wi th  stage I and  stage 
II  perforat ing diverticulitis are able to unde rgo  adequate  
p reope ra t ive  bowel  p r e p a r a t i o n  a n d  m o s t  of the 
remainder  are suitable for "on- table"  mechanica l  bowel  
cleansing. 

T h e  use of a cover ing "co los tomy"  for patients wi th  
stage I and  stage If per fora t ing  diverticular disease can 
be reserved for the more  complex  or  difficult cases after 
cons ider ing  the pr inciples  of  creat ing a colorectal  
anastomosis ,  wh ich  have been described. 

A l t h o u g h  more  controversial ,  we believe that  these 
same conclus ions  are appl icable  to patients wi th  diffuse 
pu ru l en t  peri toni t is  (stage I I I  disease) leaving the 
H a r t m a n n  procedure  as the t reatment  of choice for the 
qui te  rare cases of fecal peri tonit is  (stage IV disease). 

These  results and  those f rom other  au thors  are 
sufficiently clear that  prospective randomized  trials do 
not  appear  necessary to establish this app roach  for 
patients wi th  stages I, II, and  I I I  perfora t ing divert icular  
disease. 
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