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Experience of the 193 small intestine reconstructions
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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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OnbiT 193 TOHKOKULLEYHDBIX PEKOHCTPYKLIUM

MO4YETOYHUKOB
B.K. Komsaxos 2, T.X. An-Arrap "2, 0.A. Kupnuenko 2, X.M. Mxanna ', 10.C. Mnpoxok 2

! CeBepo-3anajHblil rocyaapCTBEHHbIA MeaMUMHCKVIA yHuBepcuTeT M. W.A. Meunnkosa, CankT-Metepbypr, Poccus;

2 TopopcKas MHoronpoduibHas 6onbHuua Ne 2, Cankt-Tetepbypr, Poccus

AHHOTALNA

AxTtyanbHocTb. [1nacTyKa MOYETOUHWKOB NPU UX NPOTSIKEHHBIX CYXKEHWUAX U 0BAMTEpaLMSAX 0CTaeTCA OAHOW U3 CaMbIX CIOXK-
HbIX NpobneM peKoHCTpyKTUBHOM yponoruu. OcobeHHo 3TO KacaeTcs TeX CNyyaeB, KOT4a HEBO3MOXHO BOCCTAHOBMTb MpO-
XOAMMOCTb MOYETOYHMKA 3@ CHET HEU3MEHEHHbIX OTAENI0B MOYEBLIBOASALLMX NyTeN. B Takux criydasx nyywnM nnactuyeckuM
MaTepuanoM Mokasanu cebs pasnuuHble CerMeHTbl Xeny404HO-KULLIEYHOr0 TPaKTa W, MPeX/e BCEro, NMoAB3A0LUHAs KULLIKa.
OAHaKo KONMYeCTBO TaKWX OMepaLyii B MUpe He40CTaTouHO, YTo TpebyeT AanbHelLero HaKoMIeHNs onbiTa C U3y4eHUeM oT-
LaNeHHbIX Pe3ysbTaToB UIe0YpeTepPONNIacTUKM.

Lienb — npepcTaBuTb 0COOEHHOCTU TEXHUKW U Pe3yNbTaTbl TOHKOKULIEYHOM NAACTUKM MOYETOYHUKOB.

Marepuanbl n Metoabl. C 2001 no 2023 r. B KnmHUKe CeBepo-3anaHoro rocyfapcTBEHHOr0 MeAMLMHCKOrO YHUBEPCUTETA
uM. W.N. MeunukoBa Ha 6ase otaesneHus yponoruu opomckon MHoronpoduibHoi GonbHUubl N2 2 (CankT-Tetepbypr)
uneoypeTeponiactuka bbina BeinonHeHa 193 naumneHtam: 71 MyxumnHa (36,8 %), 122 weHwwmHbl (63,2 %). CpenHuit BospacT
coctaBun 51 + 3,2 ropa. MoKa3aHMAMM K [LaHHbIM OMepauuaM CTanu npoTsSXeHHble AedeKTbl MOYETOYHUKOB B pe3ynbTate
OCTOXXHEHUIA OMepaLyin Ha BepXHUX MoueBbIx NyTsax y 69 (35,8 %) naumeHnTos, nyyesoi Tepanum — y 54 (28,0 %) u nocnen-
CTBMS ATPOrEHHBIX NOBPeXAeHU ModeTouHnKoB — Y 40 (20,7 %). Pexe Habmtopanca Meraypetep (6,2 %), bonesHb OpMoHza
(7,3 %) v HoBoOBpa3oBaHMst MoyeTo4HMKOB (2,0 %).

Pe3ynbtatbl. OgHOCTOPOHHSA UneoypeTeponacTuka BbinosiHeHa 153 (79,3 %), nycroponHsas — 40 (20,7 %) naumeHTam.
0bLuee KonM4YecTBO OnepupoBaHHbIX Mo4eTouHMKOB — 235. C 2013 r. uneypeTeponiacTuKy Hadanu BbIMOJHATL lanapo-
CKOMWYECKUM METOZOM, [0S TaKWX Onepauui 3a AaHHbIA nepuof coctaBuna 35,9 %. PaHHMe mocneonepaumoHHble oC-
NoXHeHWst Bo3HMKM Yy 18 (9,3 %) yenosek. JleTanbHbiX MCXOAO0B He Obiio. Mo3gHKe ocnoxHeHus passunuck y 16 (11,2 %)
13 143 0b6cnepoBaHHbIX NALMEHTOB.

3aksioyeHmne. Haww 22-neTHuid onbIT UCMOb30BaHUA TOHKOKMLLEYHBIX CETMEHTOB [ 3aMELLEHNS NPOTSKEHHBIX CYXEHWN
MOYETOYHUKOB C MUHMMAIbHBIM YUCIIOM NOC/E0NEPaLMOHHBIX OCIOMHEHWIA, OTCYTCTBUEM NETabHbIX UCXOAO0B M XOPOLLMMM
OTAaNeHHbIMU pe3ynbTaTaMu N03BOIAET PEKOMEH[0BaTh [aHHYH XUPYPryECKYI0 TAKTUKY B KIIMHUYECKYIO MPaKTUKY KPYMHbIX
YPONOrNYECKUX CTALMOHAPOB.

Kniwouesble cnoBa: CTPUKTYpPa MOYETOYHUKA; nineoypeteponyiaCTuKa; KuevyHaa njactuka MO4YeTOYHMUKOB.
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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. Kiiss, 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
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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 c¢m 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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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).

Fig. 1. Bending and corrugation in the anastomosis zone when
stitching two reconfigured intestinal segments into a single
ileotransplant

Puc. 1. M3rnb n rodpupoBaHme B 30He aHacToMo3a NMpyu CLUMBa-
HWM [1BYX PEKOHQUIYPUPOBAHHBIX KULLEYHbIX CErMEHTOB B € IUHBIN
UneoTpaHCnnaHTat

Tom 13,N°3,2023
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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

T v"‘w‘\
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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

Puc. 2. Pe3seKuus LEHTPaNbHOTO YYacTKa KULLEYHOMO CerMeHTa
C LeNnblo 0cBOOOXAEHMA NPOCTPaHCTBA ANA ABYX HOKOBLIX Mneo-
TPaHCMIAHTaTOB C MUX NOCMEAYIOLLUM PEKOHDUIypUpoBaH1EM

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

Puc. 3. [1Ba KOpOTKMX UNeoTpaHCNNaHTaTa paccekaeM Mo aHTu-
OpbiKeeyHbIM KpasM U nosopaunBaeM Ha 90° HaBcTpewy Apyr
apyry. CnpaBa BBepXY YAaneHHbIi LEHTpasbHbIA CEerMeHT TpaHc-
nnaHTaTa

DOl https://doiorg/10.17816/uroved601823

Fig. 4. Two remaining intestinal sections (parts/pieces) are detu-
bularized and stitched together

Puc. 4. [IBa oCTaBLUMXCS KULLIEYHBIX Y4acTKa AeTybynapusnpoBa-
Hbl U CLUMTbI Mexay cobon




ORIGINAL ARTICLES

Vol. 13(3)2023

Urology reports (St. Petersburg)

Fig. 5. The forming of a single tubular ileo transplant from two
detubularized intestinal sections

Puc. 5. ®opmupoBaHme 13 ByX AeTYOYNSPU3MPOBAHBIX KULLEUHbIX
y4acTKoB efHoro TpybyaToro uneoTpaHcnnaHTaTa

Spin’ (
Tiitg %0

. a

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

Puc. 7. MynbtucnupanbHas KoMnbloTepHas ToMorpadms ¢ KOH-
TpacTUpoBaHWEM MaLMeHTKW Yepe3 2 roaa nocse npaBOCTOPOH-
Heil UNeoypeTeponaacTUkM ABYMsl KULLEYHBIMA TPaHCMIaHTaTaMm
no Yang — Monti B HaLwen MoauduKaLmm

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.

DOl https://doiorg/10.17816/uroved601823

Fig. 6. The final type of ureteroileoureteroanastomosis operation
with two reconfigured intestinal transplants according to Yang-
Monti in our modification

Puc. 6. OkoHuaTenbHbIi BUA OMepauuu ypeTepoumsecypeTepo-
aHacToMo3a [1BYMS PEKOH(UIYpPUPOBAaHHBIMU KULIEYHBIMM TpaHC-
nnaHTatamu no Yang — Monti B Hawweii MoguduKaLmm

Fig. 8. Bilateral U-shaped ileoureteroplasty
Puc. 8. [1pycTopoHHss U-obpa3Has uneoypeteponnactuka

Fig. 9. Excretory ureterogram one year after laparoscopic bilateral
U-shaped ileoureteroplasty. The function of the kidneys and newly
created urinary tract is normal

Puc. 9. 3KcKkpeTopHas ypeTeporpaMMa Yepes rog, nocsie lanapocKo-
MUYECKOMN ABYCTOPOHHel U-obpa3Hoi uneoypeteponnactuku. Xopo-
Lwas GYHKLMA NOYEK U BHOBb CO31aHHBIX MOYEBBIBOAALLIMX MyTeM
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Fig. 10. Bilateral isoperistaltic 7-shaped ileoureteroplasty
Puc. 10. [lBycTOpoHHss uM30nepucTanbTyeckas 7-obpasHas
WneoypeTeponacTuka

Fig. 11. Multisection computed tomography (MSCT) with con-
trasts of the patient 5 years after bilateral isoperistaltic 7-shaped
ileoureteroplasty

Puc. 11. MynbtucnupanbHas KoMnbloTepHas ToMorpadus ¢ KOH-
TpacTUPOBaHMEM MaLMEHTKM Yepe3 5 NieT Nocie ABYCTOPOHHENH 130-
MepucTanbTMYECKOoN 7-06pa3Hom nneoypeTeponiacTuku

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).

Tom 13,N°3,2023
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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.
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