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Abstract. Endoscopic subureteral injection of Teflon was
done in 34 potential renal transplant recipients to correct
vesicoureteral reflux. Follow-up ranged from 6 to
24 months. After one injection reflux was corrected in
53.7 % of the patients; this increased to 64.8 % after a sec-
ond injection. The procedure is simple, effective, without
major morbidity, and avoids the risk of nephroureterec-
tomy. However, efforts must be made to find an ideal sub-
stance with a higher biocompatibility and without risk of
migration.
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Surgical management of vesicoureteral reflux (VUR) in
the transplant recipient is indicated in massive or sympto-
matic VUR. The treatments commonly described are
nephroureterectomy or ureteral reimplantation [15].
However, these open interventions have some potential
morbidity. The endoscopic technique used to cure reflux is
valuable prior to renal transplantation [5, 7). We report
our experience with this technique in 34 patients present-
ing with 54 refluxing ureters.

Patients and methods

Since January 1986, 34 patients with end-stage renal failure and
VUR have been treated by endoscopic injection of polytetrafluo-
roethylene (Teflon) prior to renal transplantation. The study group
consisted of 15 females and 19 males between 19 and 58 years of age
(mean 35 years). These cases represent 54 refluxing ureters; 14 pa-
tients had unilateral VUR and 20 had bilateral VUR.

Grading of VUR was established according to the International
Classification System [3] (Fig. 1). The ureters with low grades were
injected in cases of contralateral high-grade VUR or when the pa-
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tient had recurrent urinary infection. Twenty-two patients had
chronic pyelonephritis and/or a urinary infection at the {irst consult-
ation. The ureteral orifice morphology, according to Lyon classifica-
tion [9), is shown in Fig.2.

We used the technique described by O'Donnel and Puri [12, 14).
The procedure was performed under general anaesthesia, with the
patient in lithotomy position. A 6 Fr ureteral catheter was placed in
the ureter prior to the injection. The Teflon paste was inserted ina |-
ml syringe with a metallic piston. A 23.5 Fr cystoscope with an Al-
barran bridge and a 30-degree telescope was used. A 7 Frdisposable
cathcter (Angiomed) was rinsed with glycerine and then charged
with Teflon. Then 0.75-4 ml of Teflon was injected under the
ureteral orifice, at the 6 o’clock position, 10 mm into the submucosa.
The paste was injected slowly under direct vision until the orifice ac-
quired the ncarly normal or volcan aspect. The urcteral catheter was
removed and cystography was performed after injection to confirm
the cfficacy of the treatment. No indwelling catheters were used and
the paticnts left the hospital the next day, alter treatment.

Kidncy transplantation with cadaveric donorsc was performed on
13 patients. An extravesical urcteroncocystostomy (Campos Freire)
was performed and triple immunosupressive therapy was employed
in each case.

Results
Standard micturation cystourethrography was performed

post-injection at 1 month (54 ureteral units), 3 months
(39 ureteral units), 6 months (25 ureteral units), 1year
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Fig. 1. Classification of reflux
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Fig. 2. Orifice morphology

(17 ureteral units), and 2 years (8 ureteral units). Com-
plete disappearance of VUR was observed in 53.7 % of the
cases (29/54) after one injection of Teflon paste (Figs.3,4).
There was an improvement in seven cases after treatment;
the refluxing ureteral units of various grades were con-
verted to grade I and they were followed by urinary cul-
tures. A secondinjection was performed in 12 cases, result-
ing in six successes (35/54 total correction). All patients
treated successfullyorwho experienced adecreasein VUR
to grade I were without urinary infection at follow-up. One
patient presented with a severe hematuria in the early
postoperative period and was treated by urethral catheter
and blood transfusion. Three recurrences were detected
at 3 months and 1 year. Repeated injection of Teflon in
twocasesresultedinthe disappearance of VUR.

In 12 cases the endoscopic treatment did not decrease
the grade of VUR and the indication of nephroureterec-
tomy was maintained. In the transplanted group (13 pa-
tients, 20 ureteral units) there were seven grade Il ureters,
eight grade III ureters, and 5 grade IV ureters. VUR was
successfully treated in nine patients. In two patients a de-
crease in VUR to an asymptomatic grade I VUR was ob-
served, and two patients required nephroureterectomy.
Aftertransplantationno recurrence of VUR was observed
at follow-up and only one lower urinary tract infection was
detectedinapatient with partiallycorrected VUR.

Discussion

Renaltransplantationisthe best treatmentfor the majority
of patients with end-stage renal disease. The goal for uro-
logistsistooptimize the conditionsof the urinarytract prior
torenal transplantation. A high grade of VUR is a risk fac-
tor in transplant recipients and nephroureterectomy is
commonlyadvocated. However, preservation of the native
kidney avoids morbidity and mortality and maintains fluid
balance, erythropoietin and vitamine D3 production [4].
Low-grade VUR, without a history of urinary infection, in
general does not require treatment and commonly disap-
pearsspontaneously. Itisourpolicy totreatsymptomaticor
high-degree VUR only. Ureteral reimplantation of the na-
tive ureter is not recommended since this procedure can
disturb the transplant. Endoscopic correction should be at-
tempted in infected grade I-II VUR and in high degrees of
VUR. In grade V VUR, the endoscopic correction was a

Fig.3. Male patient with symptomatic VUR (renal failure second-
ary to chronic pyelonepbhritis) '

Fig.4. Two years after treatment: no urinary infection and absence
of VUR

Fig.5. Results of treatment according to grade of VUR. | Failurc,
success

failure in our two patients. Nephroureterectomy seems to
be indicated in massive and complex grade V VUR and
whenendoscopictreatment fails.

Laryngologists have been injecting Teflon for many
years to treat vocal cord diseases {1, 6] and urologists to
treat urinary incontinence [13, 17]. In these applications
no untoward side effects have been described. The endo-
scopic treatment of VUR with Teflon was first described
by Matouschek in 1981 [11]. Thereafter, O’'Donnel and
Puri reported their experimental and clinical series in
children [12, 14]. The particles of tetrafluorethylene are
suspended in polyethylene-glycol and, after subureteral
injection, a granulomatous reaction occurs and the par-
ticles are encapsulated with minimal inflammatory reac-
tion. The success rate reported in children has ranged
from 70% to 95 % [2, 8, 16] and in adults the success rate
has ranged from 73 % to 83 % [5, 18]. No major complica-
tions or intolerance have been reported in these series.

The overall success rate of 64.8 % in our files can be ex-
plained by the fact that the intramural traject of the ureter



was short, all of the ureteral orifices were ectopic, and the
detrusors were sclerotic and atrophic. Only three recur-
rences were seen and these were treated successfully in
two cases. Transplantation was performed on 13 patients
without incidence and no complications had been de-
tected at the time of writing. .

Distant migration of polytetrafluoroethylene particles
after periurethral injection of Teflon has been well do-
cumented in primates [10]. Migration of Teflon in regional
lymph nodes has been described in humans - in one pa-
tient after treatment of urinary incontinence [17] and in
two cases after endoscopic correction of VUR in children
[16]. However, more than 1000 patients have been treated
by endoscopic injection of Teflon in the treatment of VUR
without major complications, embolization, or carcino-
genic effects.

The endoscopic correction of VUR seems a rational al-
ternative to open surgery. However, Teflon paste is not the
best material to use in endoscopic injection. The risk of
distant migration is not acceptable in clinical use. Future
research will have to be directed towards finding an inno-
cuous and inert material without risk of migration.
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