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SUMMARY: the lesions of the urinary organs of a iatrogenic origin correlated to
hysterectomy surgery almost exclusively concern the ureter and the bladder. Lesions
of the urinary organs caused during abdominal and vaginal hysterectomy for be-
nign pathology were studied at the 1st Clinic of Obstetrics and Gynaecology of the
University of Catania between 1st January 1989 and 31st December 2000. During
this period 3,138 hysterectomies were performed, of which 2,765 (88.11%) abdomi-
nally and 373 (11.89%) vaginally.  Altogether there were 11 (0.35%) iatrogenic le-
sions of the urinary excretory organs and these included 5 (0.15%) ureteral lesions
and 6 (0.19%) bladder lesions.  There were no lesions of the urethra. In 2,765 ab-
dominal hysterectomies 4 (0.14%) ureteral lesions and 4 (0.14%) bladder lesions oc-
curred, and in 373 vaginal hysterectomies one (0.27%) ureteral lesion and 2
(0.54%) bladder lesions occurred.  In all cases, after adequate treatment the urinary
organs healed completely.



INTRODUCTION

Lesions of the urinary organs
caused by abdominal and/or vaginal
hysterectomy are always a problem
since, despite the progress achieved in
surgery, accidents still occur during
surgery, and this can lead to iatrogenic
damage, although in a more restricted
way. 
The current data of the literature re-

port that altogether, ureteral damage
varies between 0.5-1% during abdomi-
nal hysterectomy and 0.1% during
vaginal hysterectomy(1) and iatrogenic
damage to the urinary excretory or-
gans caused by gynaecological surgery
is altogether 1-2%; bladder lesions oc-
cur more often than ureteral lesions
with a ratio of 5:1(2). The iatrogenic
ureteral lesions are caused by gynae-
cological surgery in 42% of cases, by
general surgery in 25.5%, by vascular
surgery in 21.1% and finally by urolog-
ical surgery in 10.5% of cases(3).  
E. Lambaudie et al. (2000) report 15

(0.9%) bladder lesions and one (0.06%)
ureteral lesion in 1,604 hysterectomies
for benign pathology(4). In 3,076 vagi-
nal hysterectomies, P. Methevet et al.
(2001) report 1.7% of lesions of the
urinary organs, consisting of 54 blad-
der lesions and just one ureteral le-
sion(5). No significative difference is
reported between the percentage of
abdominal post-hysterectomy (0.40%)
and vaginal post-hysterectomy (0.47%)
iatrogenic lesions (6). 
The conditions that make ureteral

damage more likely during hysterecto-
my are the fixedness of the uterus, en-
dometriosis, anomalies of the course
and of the number of ureters, laterali-
sation of the cervix and pelvic abscess.

The conditions that make bladder
lesions more likely are strong adher-
ences from previous pelvic surgery
and from the dislocation at the bottom
of the trigone in the presence of seri-
ous prolapse of the anterior compart-
ment.
The moments of greatest risk of

possible ureteral lesions during total
hysterectomy, whether abdominal or
vaginal, are the ligature of the uterine
vessels and cardinal ligaments. 
If an adnexectomy is associated

with the hysterectomy, the ligature of
the infundibulopelvic ligament is an
equally risky moment for the ureter,
particularly in vaginal hysterectomy,
when the ovary is stretched upwards,
is adherent and the infundibulopelvic
ligament is abnormally short.
The various types of ureteral lesions

are as follows: crushing, ligature, sec-
tion, angle, devascularization, and ex-
cision of a tract of the ureter. 
Bladder lesions are almost always

the consequence of incisions, lacera-
tions or accidental transfixions. 
The aim of our study was to evalu-

ate the iatrogenic damage to the uri-
nary organs as a consequence of ab-
dominal and vaginal hysterectomy op-
erations performed at the 1st Clinic of
Obstetrics and Gynaecology of the
University of Catania between 1st Jan-
uary 1989 and 31st December 2000
and to suggest the most suitable pre-
ventative measures.

MATERIALS AND METHODS

The gynaecological clinical files
from between January 1989 to Decem-
ber 2000 were studied.  During this
period, which covers more than a
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decade, 3,138 hysterectomies were
performed of which 2,765 (88.11%) ab-
dominally and 373 (11.89%) vaginally.
The clinical pathologies and surgical
procedures that contributed to cause
the iatrogenic lesions were studied. If
the ureteral lesion was discovered in
time, the surgical manoeuvres respon-
sible for the lesion were studied; if the
lesion was discovered late, the pathog-
nomonic symptomatology was studied,
as well as the clinical-diagnostic con-
trols that had led to the identification
of the lesion.  The therapies used to
treat the lesions and the short and
long-term results were also analysed. 

RESULTS

There were 11 (0.35%) lesions of
the urinary excretory organs including
ureteral and bladder lesions.  There
were no lesions of the urethra.
Altogether there were 5 (0.15%)

ureteral lesions, 4 (0.14%) of which oc-
curred during 2,765 abdominal hys-
terectomies and 1 (0.27%) during 373
vaginal hysterectomies.
There were 6 (0.19%) bladder le-

sions, of which 4 (0.14%) occurred
during abdominal hysterectomy and 2
(0.54%) during vaginal hysterectomy
(Table I).

All the ureteral lesions were lo-
calised in the pelvic segment of the
ureter and had occurred near the inter-
section with the uterine vessels. Two
of the 4 ureteral lesions that occurred
during hysterectomy were recognised
early and 2 late.  The first ureteral le-
sion occurred in a 73-year-old patient
during total hysterectomy with bilateral
adnexectomy for glandular polypoid
hyperplasia of the endometrium and
concerned the right ureter. A longitudi-
nal pubo-umbilical laparotomy was
performed.  The uterus and adnexa
were of a regular volume.  The right
ureter was resected and unintentional-
ly ligatured to the intersection with the
uterine artery.  The uterus was particu-
larly fixed. Only after removing the
pezzo operatorio???, when the pedun-
cles were checked, was it noticed that
the ureter, together with the vascular
peduncle, had been completely resect-
ed.  After a cystotomy and the mobi-
lization of the proximal ureteral pe-
duncle, and after applying the ureteral
stent, the peduncle was implanted in
the bladder again with an anti-reflux
technique. After the operation there
was no fever, diuresis was regular and
recovery satisfactory.  After 15 days
both the ureteral stent and the trans-
ureteral bladder catheter were re-
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Table I 

Ureteral  lesions Bladder lesions

Abdominal  Hysterectomy  (2,765) 4 (0,14%) 4 (0,14%)  

Vaginal Hysterectomy (373) 1 (0,27%) 2 (0,54%)  



moved. Micturition started again regu-
larly and no anomalous urine loss was
observed.  A urography confirmed re-
covery.
The other iatrogenic lesion of the

ureter discovered intra-operatively oc-
curred in a 32-year-old patient, who
had already had two caesarean sec-
tions, and who underwent a caesarean
section at the 40th week of pregnancy.
Because of post-partum atony and
metrorrhagia, the patient underwent
total hysterectomy with left adnexecto-
my. The operation was particularly in-
vestigative and the precise moment
when the lesion occurred was not
recorded. After the hysterectomy had
been performed, during the intra-oper-
ative control, a lesione di
continuo(continuous lesion???) of the
left ureter was noticed, with consider-
able spreading of urine into the ab-
domen.  After fixing a ureteral stent a
ureterocystoneostomy was performed.
The post-operative course was regular,
the ureteral stent and the catheter were
removed after 15 and 18 days respec-
tively, the patient recovered and was
discharged.  The ultrasound, urograph-
ic and clinical controls confirmed re-
covery.
In two other cases the ureteral le-

sion occurred during total laparohys-
terectomy with bilateral adnexectomy
for uterine fibromyomas, but it was not
recognized intra-operatively. Neither of
the operations presented particular dif-
ficulties. After a few days, around 10
days for one patient and around 15
days for the other one, the patients
complained of a leakage of liquid that
appeared to be urine, from the geni-
tals. After placing some gauze in the
vagina the topical methylene blue test

was performed in the bladder and had
a negative outcome, and then the sys-
temic carmine indigo test was carried
out with a positive outcome.  In order
to complete the diagnosis an ultra-
sound examination of the urinary or-
gans, urography and cystoscopy were
performed.  The insertion of a double
“J” ureteral stent left in place for two
months allowed the lesion to heal.
The only case of ureteral lesion

during vaginal hysterectomy with bilat-
eral adnexectomy concerned a 78-
year-old patient with a severe prolapse
of the pelvic organs. The diagnosis
took place post-operatively.  From the
day after the operation the patient be-
gan to complain of increasing pain in
correspondence with the loggia(cal-
ix???) of the left kidney.  An ultrasound
examination of the urinary organs was
performed and showed hydronephro-
sis of the left ureter, confirmed later
with an intravenous urography. An at-
tempt was made at inserting a double
“J” ureteral stent through cystoscopy,
but this manoeuvre was impossible be-
cause of the tight stenosis in corre-
spondence with the left ureteral mea-
tus.  After 30 days a ureterocysto-
neostomy was performed with anti-re-
flux plastic surgery.
Four of the 6 bladder lesions oc-

curred during total abdominal hys-
terectomy for uterine fibromyomas and
2 during vaginal hysterectomy: 5 le-
sions were discovered intra-operatively
and were repaired appropriately with a
double layer of bladder wall sutures
and only one lesion was not recog-
nized during the operation.
In the only case that was not dis-

covered intra-operatively, the patient
was a 48-year-old, with a total hys-
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terectomy, retro-pubic colposuspen-
sion according to Burch, obliteration of
the Douglas according to Moskowitz
and colpoperineoplasty. 
After 5 days the catheter was re-

moved and the patient referred an
abundant quantity of urine from the
vagina (fondo???). The diagnosis of
vesicovaginal fistula was made after a
positive methylene blue test in the
bladder and after cystoscopic confir-
mation. A permanent catheter was
placed in the bladder.  After 10 days
the transureteral catheter was re-
moved, but the fistula was still present.
The catheter was put back and kept in
place for 60 days, then removed, after
which the anomalous urine loss disap-
peared.  The clinical, ultrasound, uro-
graphic and cystoscopic controls con-
firmed recovery.

DISCUSSION

Iatrogenic lesions of the urinary or-
gans are still a problem; in any case
the aim is to avoid them and reduce
their incidence to within acceptable
limits.  In our Institute the incidence of
ureteral lesions (0.15%) and that of
bladder lesions (0.19%) can be com-
pared to the data of the literature,
which report a percentage for iatro-
genic lesions of the urinary organs
during gynaecological surgery varying
between 0.1% to 1% (1,2).
The problem mainly affects the pa-

tient, the surgeon and the post-opera-
tive management, through a common
commitment that includes the follow-
ing:
• rational and accurate anatomical

knowledge;
• carrying out all the manoeuvres

necessary to avoid a lesion;
• recognition of damage in case of

a lesion and appropriate repair;
• careful clinical and instrumental

evaluation of the patient post-opera-
tively and when she is discharged in
order to avoid any asymptomatic
ureteral lesions.
Anatomical knowledge includes not

only the theoretical study of the vari-
ous organs, but also practical intra-op-
erative recognition, specially of the
ureter which may have an anomalous
course and be of an anomalous num-
ber.
The measures adopted to avoid

ureteral lesions include the following:
a good vision of the (campo operato-
rio)surgical area??? with sufficient illu-
mination and exposure of the tissues,
an appropriate traction of the uterus in
a contralateral direction particularly
during clamping of the uterine vessels
and the cardinal ligaments, a correct
forcipressure section and clearly identi-
fied ligature of the tissues, a good
preparation of the ureters avoiding
skeletization with consequent devascu-
larization and careful cleaning of the
(campo operatorio)surgical area??? in
case of bleeding in the areas at risk for
ureteral lesions. The preoperative in-
sertion of ureteral stents may be useful
when the operations are particularly at
risk, as in the case of endometriosis or
neoplasias involving the ureter.
As for the preventive measures, for

bladder lesions it is advisable to open
the parietal peritoneum as high as pos-
sible during abdominal hysterectomy,
and in the parauterine site during vagi-
nal hysterectomy, to avoid bladder
scollamenti per via smussa and
diathermocoagulation of abundant tis-
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sue and finally to prefer free ligatures
rather than transfixed stitches in case
of perivesical bleeding.
After a particularly difficult moment

of surgery it is always necessary to
revalue the operation performed, after
identifying the ureter and the struc-
tures that have been sutured. If the
ureter has been sectioned, it has to be
inserted in the bladder again, possibly
with an anti-reflux technique or by fix-
ing the bladder wall to the psoas mus-
cle, and if the lesion has occurred
more than 5 cm from the uterine
artery, one has to perform a termino-
terminal ureter-ureteral anastomosis. In
other cases, if the damage is slight,
and there are no lesioni di
continuo(continuous lesions???) it may
be sufficient to insert a ureteral stent,
which can be inserted in cystoscopy
or, directly, after making a small longi-
tudinal incision of the bladder vault.
Finally, we consider a postoperative
control important in order to identify
any anomalous loss of urine.  In our
Institute, for the last few years, apart
from the normal gynaecological visit
before discharging the patient, an ul-
trasound examination of the urinary
organs has been performed, with an
evaluation of the post-micturition
residue and control of the normal
ureteral perviousness. 
In cases of suspected ureteral le-

sion, the following examinations are
useful: systemic dye test (in order to
evaluate any ureteral spread), ultra-
sound examination (to define the pres-
ence of ureterohydronephrosis), urog-
raphy (to identify the site of the lesion)
and cystoscopy (to exclude bladder le-
sions). If the ureteral lesion is discov-

ered late, the insertion of an endo-
ureteral stent should always be at-
tempted in order to resolve the dam-
age; this can be performed retrograde-
ly by cystoscopy, or anterogradely un-
der radioscopic control. 
As for the bladder lesions, if they

are discovered during surgery, repair
with a double layer of sutures (the first
layer muscle-muscular  mucosa-ex-
cluded and the second introflexed) us-
ing slow absorption materials is suffi-
cient for recovery.  If a vesicovaginal
fistula occurs, one has to immediately
insert a bladder catheter that should be
left in place for one or more weeks
until the lesion has completely healed;
only in exceptional cases does one
perform more reparative surgery,
which can be carried out either ab-
dominally or vaginally. 

CONCLUSIONS

From our experience it appears
that:
• the intra-operative recognition of

the ureteral lesion and appropriate re-
pair lead to recovery;
• in so-called “difficult hysterec-

tomies” it is always necessary to evalu-
ate the upper urinary organs after the
operation (ultrasound examination and
urography where necessary);
• a ureteral lesion discovered post-

operatively can heal after inserting a
stent;
• it is easier to identify a bladder

lesion intra-operatively and repair it;
• permanent bladder catheterisa-

tion (up to 60 days) can allow a vesi-
covaginal fistula to heal.
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