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Injury to the ureters is a serious complication of colonic and 
rectal surgery. The experience of  the authors with routine use of  
ureteral catheters to minimize this complication is reviewed. It 
was found that there are minimal complications associated with 
their use. Injuries to the ureters were not completely avoided. 
However, unrecognized injuries (except ischemia) did not occur. 
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T H E  MOST FREQUENT extraintestinal complications 
a f t e r  o p e r a t i o n s  on  the  co lon  a n d  r e c t u m  are  
urologic. In jury  to the ureters  is probably the most  
serious of  these and can be devastating to the recov- 
ery of  the patient.  Rout ine preopera t ive  in t ravenous  
pyelograms (IVP) have been advocated to alert the 
surgeon to possible difficulties but  are not  reliable in 
prevent ing  problems?  

T h e  r epor t ed  incidence of  operat ive uretera l  in- 
jur ies  in surgery  on the rec tum and distal left colon 
varies between 1 and 10 per  cent. 1-4 Most series deal 
with injury dur ing  abdominoper inea l  resection (APR) 
fo r  cancer  o f  the rec tum.  Because IVPs are not  
routinely obtained postoperatively unless complica- 
tions develop, the t rue incidence o f  ure tera l  injury is 
probably higher .  

Because o f  the inheren t  danger  o f  ure tera l  injury 
dur ing  colonic surgery,  it has been the practice, for  
many  years,  o f  the senior  authors  to use ure tera l  
catheters rout inely  on all in t ra-abdominal  operat ions 
on the rec tum and left colon. Catheters were also 
used in right colon and o ther  intra-abdominal  sur- 
gery when it was anticipated that identification o f  the 
ureters  might  be difficult. 
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Materials and Methods 

To  assess the effectiveness o f  the rout ine  use o f  
ure tera l  catheters, a retrospect ive review was under -  
taken o f  patients having catheters  placed dur ing  the 
period July 1977 to Ju n e  1980. T h e  charts were re- 
viewed for  IVP findings, indications for  surgery,  op- 
erat ion pe r fo rmed ,  the success rate o f  catheterization,  
and in t raoperat ive  and postoperat ive complications 
that might  be related to placement  of  the catheters.  
T h e  use of  antibiotics and their  effect  on ur inary  tract  
infections were also reviewed. 

T h e  vast majority o f  the catheterizat ions were per- 
fo rmed  by two urologists. Cystoscopy was done  in the 
dorsal l i thotomy position. A Brown-Buerge r  # 21 cys- 
toscope was used. In general,  size 5 Bard  ure tera l  
catheters were used. An a t tempt  was made  to cathe- 
terize both  ureters  unless the surgeon felt that only 
one was at risk. T h e  p rocedu re  added  about  ten min- 
utes to the  anes the t ic  time. Pat ients  were  placed 
rout inely in the l i thotomy position to irrigate the dis- 
tal rec tum in p rocedures  on the left colon and rec- 
tum; thus an extra  change in position was not re- 
quired.  When  the EEA stapler was used, the pat ient  
remained in the same position for  the ent i re  opera-  
tion. One catheter  was r emoved  at the end o f  the 
operat ion.  T h e  second was r emoved  the following 
morn ing  if  there  was sufficient ur inary output .  

Patient Population: T h e r e  were 198 patients in- 
volved in the study. T h e  indications for  surgery  are 
seen in Table  1. Over  two-thirds o f  the patients had 
carcinoma, 17 per  cent had diverticulitis, and 11 per  
cent had inf lammatory  bowel disease. 

T h e  operat ions p e r f o r m e d  appea r  in Table  2. Only  
15 per  cent had APR, which forms the basis of  many 
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TABLE ]. Indications for Surgery 

Number  of 
Disease Patients (Per Cent) 

Carcinoma 134 (67.7) 
Diverticulitis 34 (17.2) 
Inflammatory bowel disease 22 (11.1) 
Polyps 7 (3.5) 
Other  1 (0.5) 

TABLE 3. AbnormallVP 

Double ureters 6 
Deviation of ureter 6 
Absent or nonfunctioning kidney 3 
Obstruction or hydronephrosis 5 
Mass effect 2 
Stones 3 
Congenital abnormalities 3 
Colovesical fistula 1 

studies on  ure te ra l  injury. However ,  over  50 per  cent 
o f  the  o p e r a t i o n s  i n v o l v e d  the  e x t r a p e r i t o n e a l  
rec tum.  

An IVP  was obta ined  p reopera t ive ly  on 181 (91.4 
pe r  cent) o f  the patients.  T h e  s tudy was no rm a l  in 78 
pe r  cent; this includes pat ients  who had  prostat ic  en-  
l a rgemen t  or  b l adder  residual.  A b n o r m a l  IVPs were  
seen in 14 pe r  cent.  T h e  major  abnormal i t i es  are 
listed in Tab le  3. 

Thi r ty -e igh t  patients  (19 pe r  cent) had  e i ther  pre-  
vious pelvic or  colonic surgery  or  a mass that  m a d e  
identif ication of  the ure ters  difficult. 

Results 

B o t h u r e t e r s  were successfully catheter ized in 167 
(84.3 per  cent) patients  (Table 4). T h e r e  were  an ad- 
ditional 11 patients  who ei ther  had only one kidney or  
where  no a t t e m p t  was made  to catheterize the second 
ure ter .  Th is  is an overall  success rate of  90 pe r  cent. 
In  only two patients  could nei ther  u re te r  be catheter-  
ized. One  o f  these had  catheters  placed t h r o u g h  the 
b l adde r  du r ing  surgery.  

O f  the 31 pat ients  who were not  successfully cathe- 
terized, the following was noted.  In  the 13 pat ients  in 
w h o m  the left  u re te r  was not  fully catheter ized,  it was 
not  t r ied in five, two had  a positive IVP  and previous  
surgery  or  a mass, two had  a no rma l  IVP and  no 
previous surgery.  All four  patients  with part ial  pass- 
age had  e i the r  adhes ions  or  a mass b lock ing  the 
catheter.  

TABLE 2. Operation Performed 

Number  Per Cent 

APR 30 15.1 
LAR 65 32.8 
Sigmoidectomy 57 28.7 
Left colectomy 13 6.5 
Subtotal colectomy 10 5.05 
Right colectomy 6 3.03 
Har tmann closure 6 3.0 
Other  11 5.5 

In  the 16 pat ients  who had  only the left u re te r  
catheterized,  it was not  t r ied in six, seven had  a nor- 
mal IVP  and no previous  surgery  or  a mass, two had  a 
mass, and  one  had  an abno rma l  IVP.  

T h e  two pat ients  in w h o m  nei ther  u re t e r  was cathe-  
ter ized had  positive IVPs showing deviat ion of  the 
ure ter .  One  had  previous  surgery  as well as t u m o r  
involving the b ladder .  

A m o n g  the 27 patients  with abno rma l  IVPs, both  
ure ters  were ca the te r ized  in 16 (59 per  cent). In five it 
was not a t t empted .  In six patients,  it was not  possible 
to fully pass bo th  catheters.  In  two, the u r e t e r  was 
blocked by ca rc inoma or  a stone. In  three,  there  was 
d i sp lacement  of  e i ther  the u r e t e r  o r  the b ladder .  In  
one,  there  was a dupl icated ure ter .  

O f  the 38 pat ients  with ei ther  a mass or  previous  
s u r g e r y ,  on ly  seven  c o u l d  not  have  the  u r e t e r s  
catheterized.  

O f  the 31 pat ients  not  fully catheter ized,  24 had  
carc inoma,  four  had diver t icular  disease, and  three  
had in f l ammato ry  bowel disease. 

T h e r e  was injury to the ure ters  in four  pat ients .  
One  pat ient  had ure tera l  cu taneous  fistula caused by 
devascular izat ion of  the r ight  u re te r .  Th is  pa t ien t  
u n d e r w e n t  closure o f  a very low H a r t m a n n ,  had  mas- 
sive adhesions,  was marked ly  obese, and  had  radia-  
tion therapy.  He  ul t imately needed  ligation o f  his ure-  
ter  p roximal  to the fistula. 

T w o  left u re te rs  were in jured du r ing  division of  the 
mesenter ic  vessels. In  one,  bo th  the r ight  u re t e r  and  
left u re te r  were caught  in the tie, but  only one  was 
partially cut. This  was recognized and  repa i red .  In  
the second, a large t u m o r  mass was present ,  and  the 

TABLE 4. Success of Catheterization 

Number  Per Cent 

Both ureters 167 84.3 
Right only 13 6.5 
Left partial 5 2.5 
Left only 16 8.8 
Neither 2 1 
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smaller size 4 ca the te r  could not  be felt. The  injury 
was recognized and repaired.  

T h e  fou r th  u re te r  was divided du r ing  resection o f  a 
large divert icular  mass. It was recognized and re- 
paired with a ure teroneocystos tomy.  One year later, 
IVP s h o w e d  n o r m a l l y  f u n c t i o n i n g  k i d n e y s  an d  
ureters.  

Complications: In evaluating the benef i t  of  using 
ureteral  catheters,  one must  ascertain any added  risk 
to the patient.  Two  areas were assessed for  complica- 
tions. One was operat ive damage  to the ur inary sys- 
tem,  and  the o t h e r  was possible i n t r o d u c t i o n  o f  
infection. 

Opera t i ve :  T h e r e  were no instances o f  catheter  per- 
forat ion in this series. T h e  only complication directly 
related to the catheters was a single instance of  anuria  
secondary  to ure tera l  edema  af ter  removal  o f  the 
catheters. This occur red  in a 73-year-old woman af te r  
low an te r ior  resection (LAR). T h e  anuria  necessitated 
recatheter izat ion on two separate  occasions and the 
use of  a ure tera l  stent for  one  month.  She incur red  no 
p e r m a n e n t  renal  damage.  After  this case, it became 
the practice to remove only one  catheter  at a time. 

In fec t ions :  For  the first two years o f  the study, par- 
en te ra l  antibiotics,  usually a cepha lospor in ,  were  
given until oral  fluids were started. In  addit ion,  the 
patients were placed on an oral antibiotic, usually sul- 
fisoxazole, for  two weeks. In the third year o f  the 
study, the patients were given parentera l  antibiotics 
perioperat ively and were not  given oral  antibiotics un- 
less repea ted  b ladder  catheterizat ion was necessary, a 
ur inary  tract infection was present,  or  the patient  had 
marked  prostatism (Table 5). 

Rout ine  ur ine cul ture was obtained in 126 (63.6 per  
cent) patients when the Foley ca theter  was removed.  
T h e r e  were positive cultures for  15 (11.9 per  cent) o f  
patients. Four  had antibiotics for  one  day and 11 for  
longer  periods of  time. Six patients were observed to 
have ur inary  tract  infections af ter  discharge, four  o f  
whom had had long- term antibiotics in the hospital as 
well as oral  antibiotics on discharge. 

T h e r e  were no instances o f  pyelonephri t is  noted.  
T e n  p a t i e n t s  h a d  p r e o p e r a t i v e  u r i n a r y  t r a c t  
infections. 

Discussion 

When opera t ing  on the colon and rectum,  one  must  
be well aware o f  the ana tomy and the danger  zones 
where  the u re te r  can be injured.  These  are: (1) liga- 
tion o f  the infer ior  mesenter ic  vessels; (2) ovarian 
fossa, where  the u re te r  comes into close proximity  to 
the adnexa;  (3) near  the retrovesical pouch or  cul-de- 
sac, where the u re te r  crosses the vas deferens  and the 
p r o m o n t o r y  o f  the sacrum; (4) division o f  the lateral 

TABLE 5. Antibiotic Usage 

Days on 
Intravenous 

Therapy P e r c e n t a g e  

1 24.7 
2 - 4  6.5 
5 -7  48.1 
Ove r  7 20.7 

Oral  antibiotic 
None  32 
Some 68 

ligaments; and (5) dur ing  reper i toneal izat ion when 
the u re te r  may be included in the stitch. 

What  steps can be taken to avoid injury to the ure- 
ter? Dur ing  opera t ion ,  certain precaut ions should be 
taken: (1) pr ior  to ligating the infer ior  mesenter ic  ves- 
sels, it is necessary to define the left u re te r  and to 
keep it well out  of  harm's  way; (2) dur ing  division of  
the lateral ligaments, the u re te r  should be re t rac ted  
laterally to the p roposed  line of  resection (this is more  
impor tan t  on the left than the right); (3) the u re te r  
should be carefully ident if ied dur ing  dissection near  
the ovarian fossa; (4) care needs to be taken dur ing  
reperi toneal izat ion to not take big bites that  may in- 
clude the ure ter .  

What advantage,  if  any, does the use of  ureteral  
catheters a f fo rd  the surgeon? How do o u r  results 
compare  with those o f  o the r  series? 

Kramhcfft et  al, 1 in a review of  362 APRs and 207 
LARs for  cancer,  found  ten uretera l  injuries, one  bi- 
lateral, five on the left, and three  on the right. Four  
were comple te  transections. Only three were recog- 
nized at the time of  surgery.  

Tan k  et  al.,  2 in a review of  150 APRs for  cancer, 
found  eight injuries, an incidence of  5.3 per  cent.  
Two were recognized intraoperat ively and repaired.  
Two developed ure te rocu taneous  fistulas, and two 
had bilateral ischemic injuries. 

Bau m ru ck e r  and Shaw? s tudying a series of  105 
APRs, r epor t ed  six definite injuries and two probable  
injuries. 

Graham and Goligher  4 reviewed 1605 operat ions  
and found  an incidence o f  just  u n d e r  1 per  cent. 
However ,  most o f  these injuries were not recognized 
at the t ime o f  surgery,  and significant complications, 
including kidney loss as well as death f rom uremia,  
occurred.  

With these studies as a comparison,  what conclu- 
sions can be drawn f rom o u r  s tudy (Table 6)? First, 
o u r  study shows that the use o f  ureteral  catheters is 
safe. T h e  incidence of  ur inary infection does not  dif- 
fer  f rom that encoun te red  when using an indwelling 
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TABLE 6. Collected Series on Ureteral Injuries 

Number Number 
of of 

Authors Patients Injuries Per Cent 

Kramhgft et al? 569 10 1.8 
Tank et aL e 150 8 5.3 
Baumrucker and Shaw 3 105 8 7.6 
Graham and Goligher 4 1605 15 0.9 
Rubin and Salvati 198 4 2.0 

b l a d d e r  ca the te r  which  is a necessary  pa r t  o f  these  
opera t ions .  T h e  one  ep isode  o f  a n u r i a  s e c o n d a r y  to 
the  e d e m a  associated wi th  the  u re t e ra l  ca the te rs  is 
qui te  a low f r e q u e n c y  and  is p r o b a b l y  avoidable  if the  
ca the te rs  are  r e m o v e d  one  at  a t ime over  a pe r iod  o f  
24 hou r s .  Second ,  the re  were  no  u n r e c o g n i z e d  in- 

ju r i e s  to the  u re te r s  o t h e r  t han  those  d u e  to ischemia.  
I n  Campbel l ' s  Textbook o f  Urology, 5 a review o f  30 ure-  
teral  injur ies  s h o w e d  tha t  only  seven (23 p e r  cent)  
were  d i scovered  in the  o p e r a t i n g  r o o m ,  while 64 pe r  
cen t  were  d i scove red  over  48 h o u r s  later  (Table  7). 
O u r  one  ins tance  o f i s c h e m i c  d a m a g e  and  subsequen t  
u r i na ry  fistula may  have been  a v o i d e d  if  the  ca the te r  
on  the  a f fec ted  side h a d  b e e n  left in for  an  e x t e n d e d  
pe r iod  o f  t ime.  

T h e  two injuries  tha t  o c c u r r e d  d u r i n g  l iga t ion o f  
t he  i n f e r i o r  m e s e n t e r i c  vessels s h o u l d  have  b e e n  
avoided .  Even  t h o u g h  they  were  cut  b y  a res ident ,  it 
w o u l d  be un jus t  to b lame inexpe r i ence  a lone  for  the  
injury.  

T h e  pa t i en t  in w h o m  the  u r e t e r  was d iv ided  d u r i n g  
resect ion o f  a d iver t icu lar  mass  i l lustrates a s i tuat ion 
whe re  a ca the te r  is mos t  useful .  O n  several  occasions,  
division o f  the  u r e t e r  was avo ided  o r  m a d e  less likely 
because  pa lpa t ion  o f  the  ca the te r  a l e r t ed  the  s u r g e o n  

TABLE 7. Ureteral Injury 

Time from Injury to Diagnosis Number Per Cent 

Immediate (in operating room) 7 23 
4-12 hours later 1 3 

�9 12-48 hours later 3 10 
Over 48 hours later 19 64 

to t h e  u r e t e r ' s  p r e s e n c e  in t he  f ace  o f  a l t e r e d  
a n a t o m y .  Most  impor t an t ly ,  even if  the  ca the te rs  do  
n o t  p r e v e n t  cu t t ing  the  u re te r s  ent irely,  they  allow 
one  to r ecogn ize  the in jury  and  r epa i r  it at the t ime o f  
the  initial su rgery .  T h e  only  k idney  lost in the  series 
was in the  pa t ien t  with ischemic d a m a g e .  

C o n c l u s i o n s  

E v e n  t h o u g h  the  s e n i o r  a u t h o r s  use  c a t h e t e r s  
rout inely ,  it is unreal is t ic  to believe tha t  e v e r y o n e  will 
o r  s h o u l d  a d o p t  th i s  m e t h o d .  A r e  t h e r e  a n y  
guidel ines  to d e t e r m i n e  which  pat ients  wou ld  benef i t  
mos t  f r o m  catheters?  This  s tudy,  as well as o thers ,  
shows tha t  the  IVP  is no t  reliable e n o u g h  to use as the  
sole d e t e r m i n i n g  factor.  H o w e v e r ,  t he re  are  cer ta in  
cases in which t rouble  can be an t ic ipa ted  and  ca the-  
ters p laced preopera t ive ly .  T h e s e  are  pat ients  with 
p rev ious  pelvic o r  colonic  surgery ,  compl i ca t ed  diver-  
ticulitis, H a r t m a n n  closure ,  and  large rectal  cancers .  
I f  ca the ters  are  used in these cases, the inc idence  o f  
in jury  will be lowered,  and  u n r e c o g n i z e d  injur ies  (ex- 
cept  ischemia)  will no t  occur .  

M o r e o v e r ,  it shou ld  be kept  in m i n d  that ,  if  o n e  
e n c o u n t e r s  a diff icul t  dissect ion tha t  was no t  antici- 
p a t e d  p r e o p e r a t i v e l y  a n d  thus  ca the t e r s  were  n o t  
placed,  one  can still pass ca the te rs  in t raopera t ive ly .  
Th i s  can be d o n e  t h r o u g h  the  b ladder ,  as was the  case 
fo r  one  o f  o u r  pat ients ,  o r  t h r o u g h  the  ure te r ,  as 
descr ibed  by R e m i n g t o n .  ~ 
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