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THE DECISION tO divert the fecal stream is influ- 
enced by many factors. Ideally, a t empora ry  colos- 
tomy should: 1) help to preserve life; 2) reduce  mor- 
bidity; 3) cause no complication; 4) be closed as soon 
as poss ib le ;  5) be c losed  w i t h o u t  c o m p l i c a t i o n .  
Whenever  we fail in any of  these five areas, a price is 
paid in human  suffer ing and in expendi tures  by the 
public. 

In 1973, Pelok and Nigro 1I published a prospective 
study of  complications related to construct ion of  a 
t empora ry  colostomy in the patient with colonic in- 
jury.  T h e  following year, Kirkpatrick 9 published a 
prospective randomized  study o f  the alternatives in 
management  o f  injury to the colon, with emphasis on 
pr imary  closure and exteriorizat ion of  the injured 
segment.  

We have examined the clinical courses o f  patients 
in whom tempora ry  divert ing colostomies were estab- 
lished. Our  objectives were threefold:  1) to de te rmine  
the combined morbidity associated with construct ion 
and  closure o f  a colostomy;  2) to d e t e r m i n e  the 
economic cost to the patient and society, expressed as 
a funct ion of  the dura t ion  of  hospitalization for con- 
struction and closure, the interval f rom construct ion 
to closure, and the time spent in the opera t ing room 
for closure; 3) to identify the means by which we may 
reduce  the morbidi ty  associated with a t empora ry  
colostomy and its cost to the individual patient. 

Method  

We reviewed the charts o f  167 patients who under -  
went construction and closure o f  a t empora ry  colos- 
tomy at the hospitals affiliated with the Wayne State 
University Depar tmen t  of  Surgery  between J an u a ry  
1, 1972, and December  31, 1976. The  overall g roup  
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was broken down into subsets de t e rmined  by the basic 
lesions for which the colostomies were constructed:  
t r auma  (103), ca rc inoma (15), diver t icular  disease 
(23), and miscellaneous (26). T h e  g roup  was also di- 
vided according to type of  c o l o s t o m v - - e n d  versus 
loop, location, and method  of  closure. Th e  male-to- 
female ratio was 13-9:35. T h e  ages o f  the patients 
ranged  f rom 14 to 85 years. T h e  mean age was 41 
years and the median  33 years. 

T h e  data were analyzed using chi-square and Stu- 
dent 's  t-test methods.  

Resul t s  

By definition, all patients in this study had survived 
the construction o f  a t empora ry  colostomy and had 
proceeded  to colostomy closure. T h e  complication 
ra te  associa ted with c o l o s t o m y  c o n s t r u c t i o n  was 
63/156 (40.4 per cent). Fifteen o f  the complications (9.6 
per  cent) were directly related to the colostomy itself. 
Six o f  156 (3.8 per cent) patients needed  reopera t ion  in 
the immediate  post-construction per iod for complica- 
tions related directly to the colostomy. 

No death occur red  with colostomy closure. Compli- 
cations developed in 50 o f  167 patients (29.9 per  cent). 
Th e  most f requent  complication was wound infection, 
which occurred  in 18 of  103 (17.5 per cent) wounds 
closed primarily. All patients had received mechanical  
bowel preparat ion.  W o u n d  infections developed in five 
of  nine patients who did not receive an antibiotic. In 
comparison,  13 infections deve loped  in the remaining 
94 patients, who had pr imary  wound closure and re- 
ceived antibiotics (of any sort by any route). T h e  differ-  
ence was significant (P < 0.01). When  oral administra-  
tion o f  antibiotics and mechanical bowel prepara t ion  
were combined,  wound  infection developed in eight  of" 
47 patients. This again d i f fe red  significantly f rom the 
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rate in those receiving no antibiotic (P< 0.02). O f  35 
patients receiving mechanical bowel preparat ion,  and 
oral or intravenous administrat ion of  antibiotics, only 
three had wound infections. T h e  di f ference was again 
significant (P < 0.001). T h e r e  was, however, no signifi- 
cant d i f ference between the group  treated by oral an- 
tibiotic administrat ion alone and the g roup  receiving 
both orally and intravenously administered antibiotics. 

Fecal fistulas developed in six o f  167 (3.6 per cent) 
patients following colostomy closure. Two fistulas oc- 
cur red  in 13 patients who did not receive any antibiotic. 
The  remaining four  occur red  in 154 patients who had 
received various antibiotics by various routes. T h e  dif- 
ference was signifcant (P < 0.05). Two (2/40) fistulas 
occur red  after  simple closure of  a loop colostomy and 
four  (4/127), af ter  resection of  the colostomy and pri- 
mary anastomosis. The  difference was not statistically 
significant. No association was found  between the inci- 
dence o f  fecal fistulas and: 1 ) the basic lesion for which 
the colostomy was constructed,  2) the site of  the colos- 
tomy, or  3) the interval f rom construction to closure o f  
the colostomy. Of  the six patients in whom fecal fistulas 
developed,  three needed  new colostomies. Two fistulas 
closed spontaneously and one remained open,  

In five of  167 patients, obstruction of  the colon 
developed at the sites o f  colostomy closure. Four  of  
these patients needed  reopera t ion  (three had new 
colostomies constructed).  T h e r e  was no correlat ion 
between obstruction of  the colostomy closure and: 1 ) 
the basic lesion for  which the colostomy was con- 
structed; 2) simple closure of  a loop versus resection 
and closure; 3) the site of  the colostomy; 4) the inter- 
val f rom construction to closure of  the colostomy. 

Th i r t een  o f  167 (7.8 per cent) patients needed  reop- 
erat ion in the early postoperat ive period for complica- 
tions related to colostomy closure. Six patients needed  
new colostomies.  This  g r o u p  o f  13 patients sub- 
sequently underwent  19 operations.  One patient still 
has a colostomy and one patient, an ileostomy. 

No significant correlat ion was found  between the 
overall incidence of  complications and: 1) the basic 
lesion for  which the colostomy was constructed;  2) the 
age o f  the patient; 3) the sex of  the patient; 4) the 
location of  the colostomy; 5) the type of  colostomy 
(loop versus end); 6) the interval f rom construction to 
closure o f  the colostomy; 7) the use of  a laparotomy 
incision to facilitate closure. 

The  mean hospital stay of  all patients undergo ing  
operat ions with concomitant  colostomy construction 
was 22.2 days. This period was not significantly dif- 
fe ren t  when the g roup  was broken down according 
to: 1) the basic lesion for  which the colostomy was 

constructed;  2) the site of  the colostomy; 3) the type 
o f  the colostomy (end versus loop). 

Th e  median interval f rom construct ion to closure 
of  all colostomies was 101 days. T h e  range was 14 
days to eight years. In compar ing  loop colostomies 
with end colostomies, the medians were 90 and 120 
days, respectively. T h e  d i f f e rence  was significant 
(P < 0.02). No correlat ion was ident if ied between the 
time from construct ion to closure and: 1) the basic 
lesion for which the colostocny was constructed;  2) the 
site of  the colostomy. 

T h e  mean dura t ion o f  hospitalization for  closure o f  
all colostomies was 17.2 days. T h e  mean interval f rom 
admission to operat ion was 6.2 days. When  the post- 
operative period was uncomplicated,  the mean stay 
after  operat ion was 6.3 days. By contrast,  the patients 
who sustained complications were hospitalized for a 
mean  pe r iod  of  19.4 days a f t e r  the i r  ope ra t ion .  
Again, there  was no correlat ion between the durat ion 
o f  hospital stay for colostomv closure and: 1) the basic 
lesion for which the colostomy was constructed;  2) the 
site o f  the colostomy; 3) the type of  colostomy (end 
versus loop). 

Th e  mean time f rom ent ry  into the opera t ing  room 
to incision of  the skin was 20 minutes. T h e  mean time 
spent in the opera t ing room (anesthesia) for all colos- 
tomy closures was 165 minutes.  For loop colostomies 
with end colostomies, the mean times were 142 and 
189 minutes, respectively. Th e  cor responding  me- 
dian times were 135 and 190 minutes. These  differ- 
ences were significant (P < 0.001). In examining the 
subset of  loop colostomies, there  was no significant 
time dif ference between the colostomy that was closed 
as a simple loop and resection o f  the colostomy and 
pr imary  anastomosis. T h e  addition o f  a laparotomy 
incision for closure o f  a colostomy increased the mean 
anesthesia time to 236 minutes.  Th e  patients who did 
not have a laparo tomy incision had a mean  anesthesia 
time of  145 minutes. T h e  dif ference was significant 
(P < 0.001). T h e r e  was no correlat ion o f  operat ing 
time with: 1) the basic lesion for which the colostomy 
was constructed;  2) the site o f  the colostomy. 

Discussion 

Th e  mortality rate for  colostomy construct ion is 
about  1 per cent. s T h e  high incidence of  complica- 
tions following construct ion o f  a colostomy has been 
well documented ,  a'6'~'te Mortality rates associated 
with colostomy closure have been reported to be 0 to 
4.5 per  cent, ~'2'~'8' ~0, ~a, ~5 with the mean national mor- 
tality rate being about  1.5 per cent. Repor ted  inci- 
dences of  complications of  colostomy closure have 



Dis. Col. & Rect. 
5 6 0  S M I T  AND W A L T  Nov.~Dec. 1978 

been as high as 44 per cent. 5 T h e  incidences o f  fecal 
fistulas range from 2.9 per cent, r epor ted  by T h o m -  
son and Hawley, la to 23 per cent, r epor ted  by Knox et  

al .  1~ T h e  29.9 per  cent incidence o f  morbidi ty  in 
o u r  ser ies  is c o m p a r a b l e  to those  r e p o r t e d  
e l s e w h e r e )  '2"5"8"~~ T h e  patient 's  age and sex, and 
the basic lesion for  which the co los tomy is con- 
structed, appear  to have no effect on the incidence of  
c o m p l i c a t i o n s  a s soc ia t ed  with c o l o s t o m y  clo- 
sure. a'~'r'~4'~6 T h e r e  is controversy about  the benefi t  
o f  administer ing antibiotics with bowel prepara t ion  
for colostomy closure. Finch 5 found  that antibiotic 
bowel preparat ion reduced the incidence of  fecal fis- 
tulas but it did not reduce the incidence of  wound 
infections. Barnet t  et  al. ~ r epor ted  that antibiotics sig- 
nificantly reduced  the incidence o f  wound infection. 
Yajko et al. 15 found  no advantage in the use of  antibi- 
otic bowel preparation for the prevention of  wound in- 
fection. In our  series, antibiotics significantly reduced  
the incidences o f  wound infections (P < 0.01) and 
fecal fistulas (P < 0.05). 

T h o m s o n  and Hawley la repor ted  an increased in- 
cidence o f  fistula format ion when colostomy closure 
was p e r f o r m e d  less than a month  af ter  construction. 
An optimal  time for colostomy closure could not be 
identified from the present  study, but it did seem that 
a prot racted period of  waiting o f fe red  no advantage. 
We agree with Knox et al. 1~ and Finch ~ that, for  most 
patients, the optimal period for  closure o f  a t empor-  
ary colostomy is two to three months  after  its con- 
struction. Opinions vary greatly as to the effects o f  
site and type o f  the colostomy and the deve lopment  of  
complications related to closure. We found  no statisti- 
cally significant difference.  

T h e  mean hospital stay o f  patients with uncompli-  
cated colostomy closure was 12.5 days. This is com- 
parable to that r epor ted  by Yakimets 16 (10.4 days) 
and Barnet t  et al. ~ (13.8 days). We agree with Beck 
and Conklin 2 that a loop colostomy can be closed 
more  quickly. In this study, the mean times for clo- 
sure of  a loop colostomy and closure of  an end colos- 
tomy were 142 and 189 minutes,  respectively. We 
p re fe r  to construct  a 1 ap colostomy ra ther  than an 
end colostomy. When, by necessity, an end colostomy 
is constructed,  the divided ends o f  the colon should 
be b r o u g h t  out  in proximi ty  to each o ther ,  thus 
facilitating subsequent  closure. 

The  second objective of  this study was to assess the 
cost o f  a t emporary  colostomy. The  mean cost of  a 
hospital bed within our  medical center  is $200.00 per  
day. T h e  ancillary services increase this f igure by 
$95.00. T h e  charge for  the first half  hour  in the 
opera t ing  room is $270.00. Each subsequent  hal f  

hour  costs $100.00. T h e  cost o f  anesthesia for  the first 
half  hour  is $95.00. Each addi t ional  half  h o u r  is 
$40.00. In this s tudy the mean stay associated with 
construct ion of  a t em p o ra ry  colostomy was 22.2 days. 
Th e  mean hospital stay for colostomy closure was 
17.2 days. Th e  mean  anesthesia time was 165 min- 
utes. Th e  average co m p u ted  cost for  the bed, operat -  
ing room and anesthesia  for  colostomy closure is 
$5 ,750 .00 .  Th i s  is f i g u r e d  f r o m  a base cost  o f  
$4,370.00, which rises to $7,910.00 when complica- 
tions develop. In this study, the mean  interval f rom 
admission to opera t ion  was 6.2 days. We believe this 
delay is excessive and that it represents  one area in 
which hospital costs could be easily reduced  by per- 
fo rming  preopera t ive  s igmoidoscopic  and bar ium-  
enema examinations and a por t ion  o f  the bowel prep-  
arat ion on an ou tpa t ien t  r a the r  than an inpat ient  
basis. 

T h e  median interval f rom construct ion to closure 
was 101 days. One can extrapola te  that, allowing a 
month  for recupera t ion  f rom closure o f  the colos- 
tomy, the patient is at least partially incapacitated for 
five months. This results in a substantial  loss o f  in- 
come to the patient. In addition, the social costs at- 
t endan t  on colostomy are considerable and should be 
taken into account  by the surgeon,  but  this aspect has 
been deliberately excluded f rom this study. 

Summary 

T h e  charts o f  167 patients unde rgo ing  colostomy 
construct ion and closure have been reviewed. T h e  inci- 
dence o f  complications related to the construct ion of  
the colostomy was 9.6 per cent. No dea th  occur red  with 
closure o f  the 167 colostomies, but  50 patients (29.9 per  
cent) sustained complications. Fecal fistulas occur red  in 
six patients (3.6 per cent). T h e  combined  reopera t ion  
rate for  colostomy construct ion and  closure for  prob- 
lems related to the colostomy was 11.6 per cent. 

T h e  mean period o f  hospitalization for combined  
construct ion and closure o f  a t empora ry  colostomy 
was 39.4 days. T h e  median  interval f rom cons t ruc t ion  
to closure was 101 days. Mean anesthesia time for  
colostomy closure was 165 minutes.  

T h e  mean cost of  hospitalization for colostomy clo- 
sure was $5,750.00. For  patients sustaining complica- 
tions, this increased to $7,910.00. T h e  median  per iod 
o f  disability was approximate ly  five months.  

T h e  identifiable means to reduce  the high morbid-  
ity and  cost o f  the t e m p o r a r y  co los tomy are:  1) 
meticulousness in planning and construct ion o f  the 
colostomy stoma; 2) where possible and appropr ia te ,  
construct ion o f  a loop colostomy in p re fe rence  to an 
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e n d  co los tomy.  W h e n ,  by  necessi ty ,  an  e n d  c o l o s t o m y  
is c o n s t r u c t e d ,  it is i m p o r t a n t  to  a p p r o x i m a t e  t he  two 
d i v i d e d  e n d s  o f  the  co lon  at the  t ime  o f  c o l o s t o m y  
c o n s t r u c t i o n  a n d  t h e r e b y  fac i l i ta te  its s u b s e q u e n t  clo- 
sure ;  3) ea r ly  c lo su re  o f  the  c o l o s t o m y  ( t w o - t o - t h r e e  
m o n t h s ) ;  4) m i n i m i z i n g  the  p e r i o d  o f  hosp i t a l i z a t i on  
p r i o r  to c losu re  o f  the  co los tomy;  5) the  use  o f  an t ib i -  
otics with bowel p r e p a r a t i o n  for  co los tomy closure;  6) 

w h e r e  a p p r o p r i a t e ,  the  se lect ive  use o f  a l t e rna t i ve s  to 
co los tomy ,  such as e x t e r i o r i z a t i o n  o r  p r i m a r y  r e p a i r  o f  
co lon ic  in jury .  
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