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ABSTRACT
BACKGROUND: The ureteral plastic surgery with their extended constrictions and obliterations remains one of the most difficult 
problems of reconstructive urology. This is especially true in cases where it is impossible to repair the patency of the ureter 
due to unchanged urinary tract sections. In such cases, various segments of the gastrointestinal tract and, above all, the ileum 
proved to be the best plastic material. However, the number of such operations in the world is not enough, which requires 
further accumulation of experience and study of long-term results of ileoureteroplasty.
AIM: The aim of the research is to present the technical features and results of intestinal plastic surgery of ureters.
MATERIALS AND METHODS: From 2001 to 2023 ileoureteroplasty was performed in 193 patients of the Clinic of the North-
Western State Medical University named after I.I. Mechnikov on the basis of the urological department of City Multidisciplinary 
Hospital No. 2. The panel consisted of 71 men (36.8%), 122 women (63.2%). The average age was 51 ± 3.2 years. Indications 
for these operations were extensive defects of the ureters as a result of complications of surgical intervention on the upper 
urinary tract in 69 (35.8%) of patients, radiation therapy — in 54 (28.0%) and the consequences of iatrogenic damage to the 
ureters — in 40 (20.7%). Megaureter (6.2%), Ormond’s disease (7.3%) and neoplasms of the ureters (2.0%) were observed 
less frequently.
RESULTS: Unilateral ileoureteroplasty was performed 153 (79.3%), bilateral — 40 (20.7%). The total number of ureteralsur-
geries is 235. Since 2013 ileureteroplasty has also been performed with laparoscopic method, and the share of such operations 
for this period was 35.9%. The early postoperative complications occurred in 18 (9.3%) patients. There were no fatal outcomes. 
Late complications developed in 16 (11.2%) of 143 examined patients.
CONCLUSIONS: This surgical tactics may be recommended in the clinical practice of large urological hospital due to our 
22-year experience in using small intestine segments to replace extended ureteral constrictions with a minimum number of 
postoperative complications, no deaths and good long-term results allows us to recommend.
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АННОТАЦИЯ
Актуальность. Пластика мочеточников при их протяженных сужениях и облитерациях остается одной из самых слож-
ных проблем реконструктивной урологии. Особенно это касается тех случаев, когда невозможно восстановить про-
ходимость мочеточника за счет неизмененных отделов мочевыводящих путей. В таких случаях лучшим пластическим 
материалом показали себя различные сегменты желудочно-кишечного тракта и, прежде всего, подвздошная кишка. 
Однако количество таких операций в мире недостаточно, что требует дальнейшего накопления опыта с изучением от-
даленных результатов илеоуретеропластики.
Цель — представить особенности техники и результаты тонкокишечной пластики мочеточников. 
Материалы и методы. С 2001 по 2023 г. в клинике Северо-Западного государственного медицинского университета 
им. И.И. Мечникова на базе отделения урологии Городской многопрофильной больницы № 2 (Санкт-Петербург) 
илеоуретеропластика была выполнена 193 пациентам: 71 мужчина (36,8 %), 122 женщины (63,2 %). Средний возраст 
составил 51 ± 3,2 года. Показаниями к данным операциям стали протяженные дефекты мочеточников в результате 
осложнений операций на верхних мочевых путях у 69 (35,8 %) пациентов, лучевой терапии — у 54 (28,0 %) и послед-
ствия ятрогенных повреждений мочеточников — у 40 (20,7 %). Реже наблюдался мегауретер (6,2 %), болезнь Ормонда 
(7,3 %) и новообразования мочеточников (2,0 %).
Результаты. Односторонняя илеоуретеропластика выполнена 153 (79,3 %), двусторонняя — 40 (20,7 %) пациентам. 
Общее количество оперированных мочеточников — 235. С 2013 г. илеуретеропластику начали выполнять лапаро-
скопическим методом, доля таких операций за данный период составила 35,9 %. Ранние послеоперационные ос-
ложнения возникли у 18 (9,3 %) человек. Летальных исходов не было. Поздние осложнения развились у 16 (11,2 %) 
из 143 обследованных пациентов.
Заключение. Наш 22-летний опыт использования тонкокишечных сегментов для замещения протяженных сужений 
мочеточников с минимальным числом послеоперационных осложнений, отсутствием летальных исходов и хорошими 
отдаленными результатами позволяет рекомендовать данную хирургическую тактику в клиническую практику крупных 
урологических стационаров.
Ключевые слова: стриктура мочеточника; илеоуретеропластика; кишечная пластика мочеточников.
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BACKGROUND
In most cases, defects of the ureters are caused by 

iatrogenic damage during surgical interventions on the 
pelvic and abdominal organs, complications of surgeries 
on the upper urinary tract, and radiation therapy [1–4]. 
Affected patients require either complete or partial re-
placement of the ureters, using autografts. Studies and 
findings by researchers and clinicians on replacement 
tissue for the urinary tract revealed that the gastrointes-
tinal tract, particularly the small intestine, which is clos-
est to the ureter in the wall structure and has contractile 
ability, to be most suitable [5–8].

The first intestinal ureteroplasty was performed by 
J. Schoemaker, who at the very beginning of the last 
century repeatedly performed surgery on a female pa-
tient with microcystis. In an attempt to relieve her from 
frequent painful urination, he exposed the ureter of her 
only kidney to the skin surface, used an isolated segment 
of the small intestine, and performed an ureteroileocu-
taneostomy. Sometime later, to eliminate the urinary 
fistula, he transplanted the distal end of the intestinal 
segment from the skin surface into the bladder; conse-
quently, the pelvic section of the ureter became a sec-
tion of the ileum. In 1932, for the first time, R. Nissen 
purposefully replaced the lower half of the left ureter 
with a segment of the ileum in a patient with bilateral 
ureterolithiasis, strictures, and ureterocutaneous fistula. 
In 1940, having become convinced of the good functional 
results of this approach, he published a report on this 
case. Subsequently, W.E. Goodwin, R. Küss, J. Kucera, 
F.A. Klepikov, V.S. Karpenko, A.P. Frumkin, and D.V. Kan 
made the greatest contribution to the development of in-
testinal ureteroplasty [1].

In recent years, the laparoscopic method has begun 
to be used for small-intestine ureteroplasty to the extent 
practicable [3, 9, 10]. Nevertheless, these surgeries, de-
spite the methods of their implementation, have not be-
come widespread in more than a century. Currently, only 
two clinics (one clinic each in Germany and USA, which 
had 25 years of experience and had performed 157 and 
155 ileoureteroplasties, respectively) have findings close 
to our data on the number of such surgical interventions 
performed [11, 12].

This study aimed to present the characteristics of the 
technique and results of small-intestine ureteroplasty.

MATERIALS AND METHODS
From 2001 to 2023 at the clinic of I.I. Mechnikov North-

Western State Medical University, at the Department of 
Urology of the State Medical Clinical Hospital No. 2, 
ileoureteroplasty was performed on 193 patients, includ-
ing 71 men (36.8%) and 22 women (63.2%). The mean 
age was 51 ± 3.2 years. These surgeries were indicated 

for extensive ureteral defects caused by complications 
of surgeries performed on the upper urinary tract in 
69 (35.8%) patients, radiation therapy in 54 (28.0%) pa-
tients, and iatrogenic damage to the ureters in 40 (20.7%) 
patients. Megaloureter, Ormond’s disease, and ureteral 
neoplasms were recorded less frequently. Unilateral 
ileoureteroplasty was performed in 153 (79.23%) pa-
tients, whereas bilateral intervention was performed in 
40 (20.7%) cases. In total, 235 ureters were operated, 
including bilateral ones.

Partial replacement of the ureter with unilateral 
plastic surgery was performed in 116 (75.8%) cases, and 
complete replacement was performed in 37 (24.2%) pa-
tients, including calicoileocystoanastomosis in 3 patients 
and pyeloileocystoanastomosis in 34 patients. Since 
2013, we began to perform ileoureteroplasty using 
the laparoscopic method, which accounted for 35.9% of 
such surgeries for this period.

Ileografts were always placed intraperitoneally, in-
cluding isoperistaltically (96.1%) and antiperistaltically 
(3.9%). The length of the intestinal section taken varied 
from 3 cm for the Yang–Monti plastic surgery to 100 cm 
for the total replacement of the ureter and bladder. 
For these large-scale surgeries, we used our combined ap-
proach (Patent for Invention No. 2511086, 02/06/2014) [1].

In complete replacement of the ureter, the peculiar 
anatomical structure of the small intestine must be con-
sidered; that is, the discrepancy between the width of 
the mesentery and the length of the convoluted intestinal 
tube — longer intestinal segments cause greater dis-
crepancy. In this regard, when harvesting a long ileograft 
for complete replacement of the ureter, the initial pri-
mary focus must be on the mesentery. It must be cut so 
that the opposite edges are located without tension next 
to the pelvis at the top and the bladder at the bottom. 
However, such a mesenteric segment includes the cor-
responding section of the intestine, which is not straight, 
but arched and tortuous, and, therefore, is longer than 
necessary for total ileoureteroplasty. The inclusion of 
such an intestinal segment in the urinary tract is fraught 
with stagnation of mucus and urine, and increases the 
area of their possible resorption, developing metabolic 
disorders. To shorten and straighten the intestinal graft, 
10–15 cm of its length was resected in the central part 
with an end-to-end interintestinal anastomosis, leaving 
the mesentery intact. However, this method involves tak-
ing a larger length of the intestinal graft, its resection 
in the central part, and additional interintestinal anas-
tomosis, which increases the injury rate and lengthens 
surgery time. In this regard, we have developed a sim-
pler technique to straighten the intestinal tube (Patent 
for Invention No. 2744022, 03/02/2021). This technique 
involves applying 7–10 longitudinal 1–1.5 cm-long in-
cisions on the mesentery in its intervascular zones. 
As a result, the mesentery height decreases, and its 
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Fig. 1. Bending and corrugation in the anastomosis zone when 
stitching two reconfigured intestinal segments into a single 
ileotransplant
Рис. 1. Изгиб и гофрирование в зоне анастомоза при сшива-
нии двух реконфигурированных кишечных сегментов в единый 
илеотрансплантат

Fig. 4. Two remaining intestinal sections (parts/pieces) are detu-
bularized and stitched together
Рис. 4. Два оставшихся кишечных участка детубуляризирова-
ны и сшиты между собой

Fig. 2. Resection of the central part of the intestinal segment in 
order to create space for two lateral ileotransplants with their sub-
sequent reconfiguration
Рис. 2. Резекция центрального участка кишечного сегмента 
с целью освобождения пространства для двух боковых илео-
трансплантатов с их последующим реконфигурированием

Fig. 3. Two short ileotransplants are dissected along the anti-
mesenteric edges and rotated 90° towards each other. At the top 
right, the removed central segment of the graft
Рис. 3. Два коротких илеотрансплантата рассекаем по анти-
брыжеечным краям и поворачиваем на 90° навстречу друг 
другу. Справа вверху удаленный центральный сегмент транс-
плантата

width increases, approaching the length of the intestinal 
tube.

Small intestinal reconstruction of the ureters with 
reconfigured segments according to the Yang–Monti 
surgery was performed in 13 (6.7%) patients, including 8 
(61.5%) with two intestinal segments, which allowed 
increasing the graft length to 10–12 cm. An important 
technical aspect of this ileoureteroplasty is the correct 
suturing of detubularized intestinal segments turned 90° 
toward each other. The reason was that after turning, 
the excess intestinal tissue appeared in the area of their 
connection, and the short mesenteries created tension 
and did not allow the resulting long intestinal strip to be 
straightened. If it is retubularized in this form, then cor-
rugation and kinking of the newly formed intestinal tube 
occurs in the anastomosis area, which in the presence 
of excess tissue and edema in this area leads to graft 
obstruction (Fig. 1).

In this regard, this method was modified with 
a more reliable surgical technique (Patent for Inven-
tion No. 2681106, November 24, 2017). In this meth-
od, a 10–11 cm segment of the ileum was cut. Then, 
a 4-cm section in its central part was resected, with a 
shallow wedge-shaped excision of the remaining mes-
entery, which was unnecessary in this place (Fig. 2). 
As a result, the necessary space was created between 
the two resulting intestinal grafts for their positioning 
after reconfiguration. Then, both short ileografts were cut 
along the antimesenteric edges, turned 90° toward each 
other, and sutured with interrupted 3/0 vicryl sutures 
into a single longitudinal intestinal area 12 cm long and 
3–3.5 cm wide (Figs. 3 and 4). In the central part, the 
elongated and turned ends of the grafts are located at 
the previously removed intestinal section. Therefore, in 
the area of their connection, tension in the mesenteries 
and bending of the graft associated with excess intestinal 
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Fig. 7. Multisection computed tomography contrasts with the pa-
tient 2 years after right-sided ileoureteroplasty with two intestinal 
transplants according to Yang–Monti in our modification
Рис. 7. Мультиспиральная компьютерная томография с кон-
трастированием пациентки через 2 года после правосторон-
ней илеоуретеропластики двумя кишечными трансплантатами 
по Yang – Monti в нашей модификации

Fig. 8. Bilateral U-shaped ileoureteroplasty
Рис. 8. Двусторонняя U-об разная илеоуретеропластика

Fig. 9. Excretory ureterogram one year after laparoscopic bilateral 
U-shaped ileoureteroplasty. The function of the kidneys and newly 
created urinary tract is normal
Рис. 9. Экскреторная уретерограмма через год после лапароско-
пической двусторонней U-образной илеоуретеропластики. Хоро-
шая функция почек и вновь созданных мочевыводящих путей

Fig. 5. The forming of a single tubular ileo transplant from two 
detubularized intestinal sections
Рис. 5. Формирование из двух детубуляризированых кишечных 
участков единого трубчатого илеотрансплантата

Fig. 6. The final type of ureteroileoureteroanastomosis operation 
with two reconfigured intestinal transplants according to Yang–
Monti in our modification
Рис. 6. Окончательный вид операции уретероилео уретеро-
анастомоза двумя реконфигурированными кишечными транс-
плантатами по Yang – Monti в нашей модификации

tissue were not observed. With subsequent retubular-
ization, a smooth intestinal tube with a good lumen 
was formed on the intubator (Fig. 5), which was used 
to replace the ureteral defect (Fig. 6). Figure 7 presents 
contrasted multislice computed tomography for the pa-
tient 2 years after plastic surgery of the pelvic section of 
the right ureter using the method described above, who 
achieved good function of the right kidney and patency of 
the ureter and ileograft.

Bilateral small intestinal reconstruction of the ure-
ters was performed in 40 (20.7%) patients. Most often, 
in 24 (60.0%) patients, U-shaped ileoureteroplasty was 
performed (Figs. 8 and 9), and more complex reconstruc-
tions were performed less often; that is, Y-shaped in 
1 (2.5%) case, J-shaped in 3 (7.5%), L- and 7-shaped 
(Figs. 10 and 11) ileoureteroplasty in 6 (15.0%), and that 
with two separate ileografts in 6 (15.0%) cases.
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Fig. 10. Bilateral isoperistaltic 7-shaped ileoureteroplasty
Рис. 10. Двусторонняя изоперистальтическая 7-образная 
илеоуретеропластика

Fig. 11. Multisection computed tomography (MSCT) with con-
trasts of the patient 5 years after bilateral isoperistaltic 7-shaped 
ileoureteroplasty
Рис. 11. Мультиспиральная компьютерная томография с кон-
трастированием пациентки через 5 лет после двусторонней изо-
перистальтической 7-образной илеоуретеропластики

The functional states of the kidneys and urinary tract 
in the immediate and long-term postoperative periods 
were assessed based on a comprehensive examination, 
including clinical and biochemical tests, ultrasonography, 
radiation diagnostic methods, comprehensive urody-
namic study, and, if necessary, cysto- and ureteroscopy. 
The follow-up period was 3 months to 21 years (average 
9.2 ± 0.8 years).

RESULTS AND DISCUSSION
Early postoperative complications occurred in 

18 (9.3%) patients. Acute intestinal obstruction was the 
most common, occurring in 5 (2.6%) patients. All of 
them underwent re-laparotomy, ileoureteroplasty, and 
intestinal intubation with an Abbott probe. Lethal out-
comes were not recorded. Late complications developed 
in 16 (11.2%) of the 143 patients. Five (3.5%) of them 
had hyperchloremic metabolic acidosis and electrolyte 
disorders, 4 (2.8%) had a stricture of the ureteroileo-
cystoanastomosis, 3 (2.1%) had vesicorenal reflux, and 
4 (2.8%) had exacerbation of chronic pyelonephritis. 
In 4 patients, antegrade bougienage of the anastomotic 
stricture was performed, whereas in the remaining cas-
es, conservative therapy was used.

Intestinal plastic surgery for extended ureteral stric-
tures is the only method to save the kidney and restore 
natural urination. An isolated segment of the ileum can 
be considered the best and universal grafting material for 
replacing any ureteral defect, including on both sides and 
in combination with orthotopic ileocystoplasty. Some of 
its stages have important aspects. Thus, after taking an 
intestinal graft, its placement (intraperitoneal or extraper-
itoneal or iso- or antiperistaltic) and method to perform 
ureter-intestinal and intestinovesical anastomoses must 
be determined. By locating the intestinal section retroper-
itoneally, we believed that it was placed in conditions that 
are atypical for this organ; therefore, intestinal grafts, 
including urinary intestinal anastomoses, were almost 
always left in the abdominal cavity. An important issue 
remains on how to position the graft, i.e.; “in the direction 
of its contractions” or vice versa. Certainly, an isoperistal-
tic position of the intestinal region should be always the 
aim, which, according to our data, was achieved in 96.1% 
of the patients.

We consider it possible to perform plastic surgery 
using reconfigured intestinal segments according to the 
Yang–Monti method, including two ileografts in our modi-
fication. As an advantage, this method allows replacing 
defects in any part of the ureter from 6 to 12 cm, which 
closely correspond to its diameter. With a small inter-
nal surface, the risk of mucus formation and metabolic 
acidosis is significantly reduced. However, this surgery, 
despite its attractiveness, should be used with caution. 
First, dissection of the intestinal tube along the antimes-
enteric edge leads to the intersection of the vessels, 
including intramural recurrent arteries, which anasto-
mose closely with each other. Second, neuromuscular 
structures are also damaged, which inevitably affects 
graft contractility. Retubularization in the other direction 
is achieved using interrupted sutures, each of which is 
arranged perpendicular to the passing intramural ves-
sels. With reduced blood circulation at the graft ends, 
ureteric–intestinal anastomoses are also performed 
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with the weak link placed where the three surfaces are 
sutured. In this regard, this surgery has not become 
widespread, as evidenced by limited publications on 
individual clinical cases over a decade [13–15]. In the 
Russian literature, no study has reported on the use of 
the Yang–Monti method, and we cannot recommend its 
introduction into widespread clinical practice because 
of our relatively small experience of 13 similar surgical 
interventions.

Bilateral ileoureteroplasty is a more complex and 
traumatic surgical procedure. Most often, the need for 
the procedure arises in case of radiation damage to the 
urinary tract. Partial or complete replacement of both 
ureters can be performed simultaneously or in stag-
es using one or two separate segments of the bowel. 
The staged approach to surgery depends on the severity 
of the patient’s condition and destructive changes in the 
urinary tract. Bilateral ileoureteroplasty becomes more 
complicated because the length of the ureteral sections 
requiring replacement increases. This is due to (1) a wide 
and traumatic surgical approach; (2) the need to exclude 
a more extended segment from the small intestine; 
(3) the inclusion of a long convoluted segment(s) of the 
intestine into the urinary system, which leads to a larger 
area of resorption and an increased risk of metabolic dis-
orders; and (4) the abovementioned complicated aspects 
of plastic surgery of the right ureter in the isoperistaltic 
position.

The use of endovideosurgery and robotics when per-
forming intestinal ureteroplasty can reduce the surgery 
injury rates and reduce hospital stays.

CONCLUSION
Ileoureteroplasty is the only and effective method 

of treating narrowed ureters of any location and extent. 
Globally, the Urology Clinic of the I.I. Mechnikov North-
Western State Medical University has the greatest expe-
rience with this problem. With 22 years of experience, 
the minimum number of postoperative complications, ab-
sence of lethal outcomes, and good long-term surgical 
results allow this surgical approach to be recommended 
in the clinical practice of major urology hospitals.
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