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The problem of peritonitis after perforation or trauma to the 
colon continues to be an important one for colon and rectal sur- 
geons. Treatments vary, but mortality and morbidity have always 
been high. For these reasons, the usefulness  of  continuous 
peritoneal  lavage as adjuvant therapy in the treatment o f  
peritonitis was examined. Twenty patients with gross peritoneal 
contamination were treated with cont inuous  postoperative 
peritoneal irrigation for 17 to 72 hours. No patient died of  sepsis 
or developed an intra-abdominal abscess. Three patients died: 
two of advanced cancer and one of  a pulmonary embolus. Three 
additional patients developed complications: mild congestive 
heart failure in two and transient respiratory failure in one. ~Key 
words: Irrigation, peritoneal; Sepsis,  surgical; Peritonitis; 
Abscess, intra-abdominal] 

THE PROBLEMS OF sepsis and  abscess fo rma t ion  
af te r  gross con tamina t ion  o f  the per i toneal  cavity 
have long been familiar to most surgeons.  '-a In par- 
ticular, peritonitis following per fora t ion  of  the colon 
has traditionally been associated with significant mor-  
tality and morbid i ty?  Al though not all deaths  in this 
g roup  result  directly f rom sepsis, it is a major con- 
tr ibutor.  Numerous  studies have addressed the prob- 
lems o f  cont inuing in t raper i toneal  sepsis, and various 
procedures  have been advocated f rom time to time as 
solutions. ~-6 These  include simple drainage,  irriga- 
t ion with and  wi thout  antibiotics, mechanical  d& 
br idement ,  as well as a n u m b e r  o f  more  innovative 
techniques, such as radical peri toneal  dbbr idement .  7 
In spite o f  much  a t tent ion,  no m e t h o d  has been  
found  entirely satisfactory. 

While some fo rm of  in t raoperat ive  peri toneal  irri- 
gation is now universally accepted, the impossibility o f  
adequately draining the peri toneal  cavity and the con- 
t r ove r sy  s u r r o u n d i n g  m e c h a n i c a l  p e r i t o n e a l  d b -  
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br idemen t  r ende r  decision-making at the clinical level 
difficult. From time to time, suggestions have been  
made that a cont inuous hydraulic dGbridement  of  the 
contaminated  pe r i toneum might  be of  value, s 

This  study examines the value o f  cont inuous post- 
operat ive irrigation in the prevent ion  o f  septic com- 
plications after  gross peri toneal  contaminat ion.  

M a t e r i a l s  a n d  M e t h o d s  

Twenty  patients were considered to be candidates 
for  cont inuous postoperat ive peri toneal  lavage. All 
were seriously ill and suf fe red  f rom ei ther  (1) gross 
contaminat ion,  diffusely involving the abdominal  cav- 
ity with an infectious process, or  (2) progressive, life- 
th rea ten ing  pancreatitis with diffuse per i toneal  in- 
volvement .  Table  1 lists the disease processes in- 
volved. All patients were in imminen t  danger  o f  de- 
veloping overwhelming sepsis. 

T h e  technique  o f  i r r igat ion is relatively simple. 
Prior to closing the abdomen,  two peri toneal  dialysis 
catheters* are placed in the most d e p e n d e n t  port ion 
of  the abdomen  th rough  separate stab wounds and 
secured in place. T h e  exit wounds should be water- 
tight. I rr igat ion is s tar ted immediately in the intensive 
care unit. Ringers' lactate is used as the irrigant.  In a 
154 pound  man, this would consist of  infusing 1 liter 
o f  Ringers' lactate th rough  each of  the two catheters 
en ter ing  the abdomen  over  approximate ly  20 min- 
utes. At the end  o f  this t ime, the conta iners  are 
d r o p p e d  to a d ep en d en t  position to allow drainage 
over  the next  40 minutes o f  the one -hour  cycle. This 
sequence is repea ted  hour ly  until macroscopic clear- 
ing occurs, usually within 17 to 72 hours. This  treat- 
ment  is given in the intensive care unit, and serum 

* Tenckhoff. 
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TABLE 1. Disease Processes Treated by. 
Postoperative Peritoneal Lavage 

Ruptured diverticular abscess 4 
Ruptured tubo-ovarian abscess 2 
Ruptured appendix 8 
Late perforated duodenal  ulcer 3 
Pancreatitis 1 
Perforated gastric ulcer 1 
Necrotic small bowel secondary to mechanical 

obstruction 1 

electrolytes and fluid balance are monitored closely. 
Respiratory function is also closely followed, and 
smaller patients have proportionately less fluid in- 
fused, thus avoiding impairment of diaphragmatic 
action. 

ResuRs 

Of the 20 patients studied, none developed refrac- 
tory sepsis or intra-abdominal abscess (follow-up four 
to 24 months). There were two late deaths from ab- 
dominal  carcinoma and one early death from a 
pulmonary embolus (Table 2). 

There were several complications related to lavage, 
each of  which responded to appropriate therapy. 
Two of  these complications were mild congestive 
heart failure, and one involved an episode of  respira- 
tory insufficiency in a patient whose abdomen became 
distended with irrigating fluid. 

Thus, while overall mortality in this group of  criti- 
cally ill patients was 15 per cent, septic complications 
were nil, and no death was caused by sepsis. 

Several case reports demonstrate the application of 
this treatment. 

Report  of  Cases 

Patient 1: A 60-year-old black women was brought  from a nurs- 
ing home in a semicomatose condition. Her history included con- 
gestive heart  failure and diabetes. She was found to have a perfo- 
rated sigmoid diverticulum with disseminated pus throughout  the 
abdomen. Resection of the involved colon and colostomy with a 
Har tmann pouch were performed. Lavage was continued for 33 
hours postoperatively, and she remained afebrile throughout  her 
hospital course. Recovery was uneventful. 

Patient 2: A 52-year-old white woman had increasing abdominal 
pain for three days. She presented with an "acute abdomen." She 
had had a myocardial infarction seven years before with intermit- 

tent congestive heart  failure. She also had significant chronic 
obstructive pulmonary disease. She was found to have a ruptured 
appendix with multiple intraloop abscesses and free pus. Post- 
operative lavage was continued for 37 hours. Borderline chronic 
heart  failure was controlled with Digoxin ~ and diuretics. She was 
discharged on the tenth postoperative day. 

Patient 3: An 80-year-old black woman, reportedly acutely ill for 
three days, was brought  to the emergency room. She would re- 
spond only to deep pain and was hypotensive. Her abdomen was 
rigid and distended. After resuscitation, celiotomy revealed a per- 
forated peptic ulcer with purulent  material throughout  the abdo- 
men. A gram stain showed multiple organisms. After closure of the 
perforation, intraoperative lavage was carried out, and catheters 
were placed in the pouch of Douglas and right colonic gutter. Mac- 
roscopic clearing of the irrigant required 24 hours. The patient 
had an uneventful recovery and remained afebrile throughout  her  
hospital course. 

Patient 4: A 20-year-old white woman was admitted with pan- 
creatitis. Despite nasogastric suction and hyperalimentation, she 
continued a progressive downhill course, On the 13th hospital day, 
with a diagnosis of hemorrhagic pancreatitis, she underwent  a 
cholecystostomy, gastrostomy, and jejunostomy. Twenty hours of 
postoperative lavage were required for macroscopic clearing. 
Jejunostomy feedings were started on the fifth day, and a slow, 
uneventful recovery followed. 

Discuss ion  

Irrigation of  the peritoneal cavity in a grossly con- 
taminated situation has become a widely accepted 
concept.  This practice was initially described in 1905 
by Price 9 and shortly thereafter by Torek,  1 but it was 
not  until 1957, with Burnett  and collaborators '4 pub- 
lication o f  their experimental  work on guinea pigs, 
that the use of  abdominal  lavage became widespread. 
Artz et  a l . ,  1~ in 1962, published data showing mark- 
edly improved survival rates of  laboratory animals, if 
irrigation was used after standard fecal contamina- 
tion o f  the abdomen,  Since that time, numerous  ani- 
mal studies have been published showing a significant 
bene f i t  with use o f  a b d o m i n a l  lavage.  T h e  pri- 
mary objection to irrigation of  the abdomen, whether 
intraoperative or postoperative,  is that o f  disseminat- 
ing otherwise localized areas o f  contamination.  How- 
ever, a study by Hovnanian  and Saddawi n in 1972, 
utilizing dog  models,  showed no difference in mortal- 
ity with localized versus diffuse contaminant.  

Many surgeons who utilize irrigation techniques 
add antibiotics to the solutions. Keflin | and kanamy- 
cin are two which have gained wide popularity. This is 
not  a new idea: in 1934, Behan t2 utilized a 70 per cent 
ethanol  irrigant solution. Pickard la and many other 
investigators in the United Kingdom have used the 

TABLE 2. Morbidity and Mortality in Patients Treated with Peritoneal Lavage 

Septic Septic Other  
Patients Deaths Deaths Complications Complications 

20 3 (15 per cent) 0 (0 per cent) 0 (0 per cent) 3 (15 per cent) 
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ant ibac ter ia l  agen t  noxyth io l in ,  which  d e c o m p o s e s  
into f o r m a l d e h y d e .  N o o n  et  al. 14 a nd  o the r s  feel  tha t  a 
def in i te  decrease  in the  instance o f  w o u n d  infec t ion  
has been  shown with antibiot ic  i r r iga t ion,  bu t  it has  
no t  been  well d e m o n s t r a t e d  in m a n  that  a dec rea sed  
instance o f  i n t r a a b d o m i n a l  abscess o r  ser ious sepsis 
can be ach ieved  by the add i t ion  o f  antibiotics to ab- 
domina l  i rr igants .  This  suggests  tha t  i r r iga t ion is the  
i m p o r t a n t  factor .  I n t e r e s t i ng  e x p e r i m e n t a l  work  con-  
t inues  in the  use o f  an t i coagu lan t s  a n d  c he m ot a c t i c  
agents  in peri tonit is ,  but  precise clinical appl ica t ions  
a re  still be ing  d e t e r m i n e d ?  ~,1~ 

I f  one  conc ludes  that  i r r iga t ion  o f  the a b d o m e n  
does  act to di lute  the c o n t a m i n a t e d  materials  a nd  dd- 
br ide  the per i tonea l  cavity, then  the  logical ex tens ion  
o f  this t e chn ique  would  be to c o n t i n u e  the  i r r iga t ion  
pos topera t ive ly .  T h e  per i tonea l  cavity can e l iminate  
u p  to 105 o rgan i sms  pe r  g r a m  o f  wet tissue. Residual  

fo re ign  ma t t e r  decreases  this ability to 10 ~ o rgan i sms  
p e r  g r a m  o f  wet t issue.  T h o r o u g h  d 6 b r i d e m e n t ,  
t h e r e f o r e ,  is a c r i t i c a l  f a c t o r  in p r e v e n t i o n  o f  
pe r i tonea l  sepsis. Th i s  can be accompl i shed  by con-  
t inuous  per i tonea l  lavage. While  several  case r epo r t s  
o f  pos topera t ive  i r r iga t ion  have b e e n  in the  l i te ra ture  
fo r  years,  A u n e  and  N o r m a n n ,  .7 f r o m  Norwa y ,  were  
a m o n g  the  first to publ ish  a s ignif icant  series us ing  
c o n t i n u o u s  pe r i tonea l  lavage pos topera t ive ly .  T h e y  
desc r ibed  38 pat ients  a nd  r e p o r t e d  two dea ths  due  to 
c o n t i n u e d  fecal soiling. N o  i n t r a - a b d o m i n a l  abscesses 
were  r e c o r d e d  in the survivors .  

A n u m b e r  o f  m o r e  recen t  s tudies by M c K e n n a  et 

al. 8 H u n t ,  TM and  o the r s  have t e n d e d  to c o n f i r m  the  
benef i t  o f  c o n t i n u o u s  pos tope ra t ive  pe r i tonea l  lavage 
in c a s e s ) o f  g e n e r a l i z e d  p e r i t o n e a l  c o n t a m i n a t i o n .  
Whi te  exac t  p ro toco l s  have  var ied ,  mor t a l i t y  a n d  
morb id i ty  rates  were  genera l ly  i m p r o v e d ,  a nd  the in- 
c idence  o f  i n t r a - a b d o m i n a l  abscess was r e d u c e d  o v e r  
g r o u p s  no t  us ing c o n t i n u o u s  i r r igat ion.  

In  the c u r r e n t  s tudy,  the  inc idence  o f  sept ic  com-  
plications was r e d u c e d  to nil with c o n t i n u o u s  post- 
ope ra t i ve  i r r iga t ion ,  a l t h o u g h  those  compl i ca t i ons  
un re l a t ed  direct ly  to sepsis persisted.  T h e  m e t h o d s  
used,  while simple,  r equ i re  vigilance to p r e ve n t  the 
sequela  o f  f luid over load .  Par t icu lar  a t t en t ion  mus t  be 
paid to the  d r a i n a g e  phase  o f  the cycle since large 
volumes  o f  res idual  f luid no t  only serve to increase  
c a r d i o r e s p i r a t o r y  compl ica t ions  bu t  a lmost  cer ta in ly  
c o m p r o m i s e  the phys io logic  i n t r ape r i tonea l  de fense  
m e c h a n i s m s ,  as i n d i c a t e d  by  A h r e n h o l z  a n d  
S immons .  TM 

I t  is o u r  conc lus ion  that ,  w h e n  ser ious pe r i tonea l  
c o n t a m i n a t i o n  has occu r red ,  s ignif icant  benef i t  will 
be real ized f r o m  us ing  c o n t i n u o u s  pos tope ra t ive  irri- 
ga t ion  a n d  that  this benef i t  ou twe ighs  the slightly 
increased  e f fo r t  involved.  
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