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The kidney duplication is the most common abnormality of the urinary system. In most cases, this condition is an accidental
finding on prenatal ultrasound or can be diagnosed when the first clinical manifestations occur. Abnormalities of the upper
urinary tract can be detected when examining a patient with arterial hypertension, proteinuria, or renal failure. As an
example of the complicated course of the inflammatory process in a patient with quantitative kidney abnormality, a clinical
observation of the course of obstructive pyelonephritis against the background of complete obliteration of the lower third

of the ureter with the formation of terminal changes in the upper half of the doubled kidney, which led to renovascular
hypertension and clinically significant renal failure, is presented. The article describes the clinical manifestations of the
disease, laboratory and diagnostic screening, as well as the stages of surgical treatment in a multidisciplinary hospital.
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YBOEHWe MOYKM — caMas pacnpocTpaHeHHas aHOMasnsA MOYEBLIBOASALLEN CUCTEMbI. B 60MbLLMHCTBE ClyyaeB AaHHOe
COCTOSHME ABNAETCA Cy4aliHON HaXOAKOW NpW MpeHaTanbHOM YbTPa3ByKOBOM MCCIEA0BaHUM MM MOMKET BbiTb AWarHo-
CTUPOBaHO MpY BO3HUKHOBEHWM MEPBbIX KIMHUYECKUX MPOABNEHWA. AHOMaNMN PasBUTUA BEPXHUX MOYEBbIX MyTeirn MOryT
6bITb 06Hapy*KeHbI MK 06CNeA0BaHUM NALMEHTOB C apTepUanbHOA rMNepTeH3neN, NPOTEMHYPUEN UM MOYEYHOM HedocTa-
TOYHOCTbH0. B KauecTBe NpyMepa OC/OMHEHHOr0 TeYEHUA BOCMANUTENBHOMO NPOLLECCa Y NaLMeHTa ¢ aHOMasmeil KonmyecTea
MOYEK NpeaCTaBNeHO KNMHUYECKOe HabNioAeHVe 3a TeYeHWEM 0BCTPYKTUBHOIO NuenoHedpuTa Ha GoHe NonHoi 0bnmTepaLmUu
HUKHEV TPETU MOYETOYHMKA C GOpPMUPOBaHWEM TEPMUHAIBHBIX M3MEHEHWI BEPXHEN MOMOBUHBI YABOEHHOMN NOYKM, NMPUBEA-
LUee K PeHOBACKYNAPHOM MMNEPTEH3UM W KIIMHUYECKW 3HAUMMOI NOYEYHOW HeoCTaTOMHOCTH. B cTatbe noapobHO onmcaHb
KMMHUYeCKue NposBNeHUA 3a60/1eBaHusA, 1abopaTopHbINA U AUArHOCTUMECKMIA CKPUHMHT, @ TaKie 3Tanbl XMpYprityeckoro fe-
YeHMA B YC/IOBUAX MHOMOMPOYUIILHOrO roCnuTans.
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INTRODUCTION

Urinary and genital organ abnormalities are wide-
spread and account for about 40% of all congenital mal-
formations. Autopsy data reveal that about 10% of people
have such defects [1]. Studies have shown a wide range
of congenital abnormalities of the kidneys and urinary
tract, from mild, relatively asymptomatic malformations,
such as ureter duplication, to severe, sometimes non-
survivable ones, such as bilateral renal agenesia [2, 3].
Some of these kidney abnormalities can be detected by
multidisciplinary approaches, including fetal ultrasound
examination and vesicoamniotic shunting to facilitate
drainage during the prenatal period or by other imaging
techniques [4, 5].

One common malformation of the urinary system is
kidney duplication, which is a risk factor for a number
of diseases leading to disability. Kidney duplication is in-
complete in about 1 in 25 people, whereas it is complete
in 1in 125 people. Complete duplication of the kidney on
both sides is found in 40% of cases. A study has found
that about 10% of siblings have complete kidney duplica-
tion [6].

The kidneys develop through several sequential
stages: pronephros, mesonephros, and metanephros.
First, the pronephros tubules merge and flow into the
mesonephric duct. Afterwards, a metanephrogenic blas-
tema branches further from the tail end of the duct,
which represents an accumulation of mesodermal cells.
Metanephrogenic blastema also generates parts of the
pelvicalyceal system. Kidney duplication occurs when the
protrusion of the mesonephric duct splits before the lat-
ter grows into metanephrogenic tissue and then reaches
the metanephrogenic blastema, forming independent re-
nal structures. An incomplete duplication of the kidney
most often occurs without the creation of its own acces-
sory kidney, with a common fibrous capsule, but with its
own vessels, ureter, and pelvicalyceal system. Because
of this, the lack of adequate urine excretion, more often
from the upper part of the duplicated kidney, increases
the risk of pyelonephritis, hydronephrosis, pyonephrosis,
and lithogenesis [7, 8].

Fortunately, the duplication of the collector systems
of the kidneys in most cases is asymptomatic and is di-
agnosed occasionally through first-line examination, such
as the ultrasound examination (US) of the kidneys and
bladder, to assess the upper urinary tract and identify
the expansion of the collector system and renal paren-
chyma thickness. Additionally, intravenous contrast-
ing urography “delineates” the anatomy of the kidney
(e.g., dilatation of the collector system, displacement of
the kidneys or ureters, characteristics of the bladder wall)
and provides a subjective assessment of renal function.
Conversely, nephroscintigraphy provides an objective as-
sessment of renal function and the drainage effectiveness
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of the dilated pelvicalyceal system. Meanwhile, magnetic
resonance imaging (MRI) provides anatomical and func-
tional assessment of the renal parenchyma, collector sys-
tem, and vascular system without X-ray irradiation [9, 10].
However, MRI requires sedation in younger children since
it is sensitive to motion artifacts.

Renal duplication abnormalities with concomitant pa-
thology require appropriate drug therapy and possible
surgical correction. Clinical symptoms, usually related to
complete kidney duplication, are caused by complications
such as obstruction, vesicoureteral reflux, ureterocele,
urinary tract infection, arterial hypertension, proteinuria,
and renal failure [3, 12]. While surgical treatment is main-
ly performed only when clinically significant symptoms
appear in childhood, similar surgeries are performed in
adults. Treatment depends on the function of the upper
half of the duplicated kidney. If the function is adequate,
an ureteropyelostomy is performed (the ureter of the up-
per half of the duplicated kidney to the pelvis of the lower
half of the kidney). However, if vesicoureteral reflux is
not noted in the lower half of the kidney, ureteroureteros-
tomy is done (the ureter of the upper half of the kidney to
the ureter of the lower one). Contrarily, if the upper half
of the kidney is dysfunctional, a heminephroureterectomy
is performed, preferably using a laparoscopic approach
(7, 11,131

CLINICAL CASE

This work aims to demonstrate our own experience in
the surgical treatment of a patient with obstructive urop-
athy in the presence of a quantitative kidney anomaly that
led to renovascular hypertension and clinically significant
renal failure. We performed the treatment of the patient
in stages in the urological department of the City Clinical
Hospital No. 13 of the Moscow City Health Department
from 17.12.2020 to 21.12.2020 and from 21.01.2021 to
27.01.2021.

On a routine check-up with a cardiologist at the con-
sultative and diagnostic department of the hospital, a
39-year-old patient complained of a persistent increase
in blood pressure (up to 180/100 mm Hg), peripheral
edema on the skin of the upper half of the body, gen-
eral weakness, rapid fatigue, and lack of appetite with
subfebrile fever (up to 37.2°C). Electrocardiography and
echocardiography ruled out acute coronary pathology. Ex-
press laboratory screening of the main clinical and bio-
chemical parameters indicated the presence of moderate
leukocytosis (up to 13.8 x 10%/1), anemia (hemoglobin
level = 108 g/l), and an increase in creatinine level (up to
128 pumol/l). The patient was referred to a nephrologist.
Further diagnostic tests required sequential ultrasound of
the urinary system, and since unilateral dilatation of the
pelvicalyceal system, with a decrease in the parenchy-
mal thickness of the left kidney upper pole, was found,
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multispiral computed tomography with intravenous con-
trast (MSCT) was performed. Since comprehensive X-ray
examination of the urinary system indicated obstructive
uropathy in the presence of a congenital abnormality of
the upper urinary tract with negative laboratory changes
(an increase in blood creatine up to 169 pymol/L), the pa-
tient was referred to a urologist for further therapeutic
treatment.

Based on MSCT results, congenital quantitative renal
anomaly complicated by terminal hydronephrosis of the
upper half of the duplicated kidney with dilatation of the
ureter up to the lower third was diagnosed in the pa-
tient for the first time in his life (Fig. 1). Additionally,
timed renal contrasting of the pelvicalyceal system was
done, and the subsequent passage of the contrast agent
along the ureter to the bladder was clearly traced from
the lower half of the duplicated left kidney only, indicat-
ing the presence of a single vascular pedicle. Because
the contrast agent did not pass along the dilated ureter
from the upper half of the left kidney during the entire
study period, the nature of the quantitative renal anomaly
based on MSCT alone could not be determined. Based on
the results of the preliminary clinical and instrumental
examinations and the presence of subfebrile condition,
the patient was admitted to the urology department to
clarify the diagnosis and determine a possible method of
draining the upper left urinary tract.

We attempted a retrograde drainage of the upper half
of the duplicated left kidney in the urological depart-
ment; however, we examined only the left orifice during
cystoscopy. In this regard, we performed the first stage
involving percutaneous puncture drainage of the upper
half of the duplicated left kidney, draining up to 200 ml
of purulent discharge, which was sent for microbiological
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analysis. The patient underwent a course of detoxifica-
tion, infusion, and antibacterial therapy with broad-spec-
trum drugs with a positive clinical and laboratory effect
postoperatively. The serum creatinine level and leukocyte
count were stabilized (108 pmol/l and 8.8-9.0 x 107/1,
respectively). The body temperature has completely nor-
malized. Daily urine output through nephrostomy drainage
did not exceed 100-120 ml, and blood pressure persis-
tently decreased to prescriptive values during follow-up.
Antegrade pyelography revealed complete obliteration of
the lower third of the ureter of the upper half of the du-
plicated left kidney. The patient was discharged on day
4 with full course drug therapy recommendation for pu-
rulent pyelonephritis and follow-up visit 1 month after
dynamic nephroscintigraphy to determine the scope of the
final stage of surgical treatment.

During the planned repeat hospitalization in the same
department, palpation of the abdomen and lumbar region
did not provoke pain sensation typical of acute urologi-
cal pathology in the patient, and symptoms of peritoneal
irritation and costovertebral angle tenderness were nega-
tive. The left renal fistula area had no signs of inflam-
mation, the nephrostomy drainage was functioning, and
the volume of excreted urine was the same (<100 ml
per day).

Laboratory results revealed erythrocyte sedimentation
rate at 12 mm/h (reference values 2-8 mm/h), hemo-
globin level at 118.0 g/l, and an insignificant increase
in creatinine level (169 pmol/l, with reference values of
62-106 pmol/L). Additionally, Jelliffe creatinine clear-
ance was 43.31. Contrarily, urine analysis showed turbid
transparency, quantitative protein at 1.72 g/l, and leu-
kocyte count at 40-50. Coagulogram indices were also
within reference values.

Fig. 1. MSCT of the kidneys with intravenous bolus contrast in a patient with congenital quantitative kidney anomaly complicated by
terminal ureterohydronephrosis of the upper half of an incompletely doubled left kidney: a - frontal projection; b - sagittal projection.
Arrows indicate a dilated ureter

Puc. 1. MynbTucnnpanbHas KOMNbOTEPHAA TOMOTPaMMa MoYeK C BHYTPUBEHHBIM 6O/IOCHBIM KOHTPACTUPOBAHUEM Y MaLMeHTa C BPOK-
[IEHHOW KOJIMYECTBEHHOM aHOMasuei MOYeK, OCMOMHEHHOW TePMUHANBHBIM YPETeporuapoHedpo30oM BepXHE MOMOBUHBI HEMOMHO
YABOEHHOM N1EBOM NOYKU: @ — GPOHTaNbHaA NPOeKLMA; b — caruTTanbHan NpoekLmMA. CTpenkamMu ykasaH AUnaTMpoBaHHbIA MOYETOUYHUK
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Fig. 2. Nephroscintigram of a patient with congenital quantitative kidney anomaly complicated by terminal ureterohydronephrosis of

the upper half of an incompletely duplicated left kidney

Puc. 2. HedpocumHT1rpaMma naumeHTa ¢ BpOKAEHHOW KOSIMYECTBEHHOM aHOManuen NoYeK, 0CMOKHEHHOW TEpMUHASBHBIM YpeTepo-
rnapoHedpo3oM BepxHeW NoN0BUHbI HEMOJHO YABOEHHOM NEBOM MOYKM

Dynamic nephroscintigraphy results revealed that kid-
ney functions on both sides were moderately reduced,
which could be largely due to the deterioration of urine
passage through the ureters with intact parenchymal
function. The functional contribution ratio of the left and
right kidneys was 38%:62% (Fig. 2).

We removed the nephrostomy drainage, corrected the
nephrogenic hypertension, and prevented vascular com-
plications to improve the patient’s quality of life. We also
decided to do a heminephroureterectomy on the left side
laparoscopically on the patient.

We performed the surgery in the Trendelenburg po-
sition on the right side using combined anesthesia with
artificial pulmonary ventilation. The surgery protocol in-
cluded the following stages. We installed a temporary
urethral Foley catheter No. 16 in the bladder in order to
control urine output. We made a skin incision at a distance
of 2 cm from the umbilical ring, inserted a central trocar
(5-12) pararectally according to Hudson's technique, and

inducted a 12-mm Hg pneumoperitoneum. Additionally,
we installed three working trocars with a diameter of
5 and 10 mm. Diagnostic laparoscopy revealed no ab-
dominal pathology. Using a Sonicision ultrasonic dissec-
tor, we then dissected the parietal layer of the perito-
neum in the transition area of the transverse colon and
descending colon. We mobilized the descending colon in
a blunt and sharp manner to the level of the proposed
projection of the lower pole of the left duplicated kid-
ney and to the projection of the corona mortis and then
bluntly separated the Toldi and Gerot fascia. We saw that
the paranephric fat on the left was in a state of vitreous
edema, tightly adhered to the renal capsule (presenta-
tion of armor paranephritis). We then opened the para-
nephrium, mobilized electrosurgically from the anterior
surface and hilum of the left kidney. We also mobilized
both ureters of the duplicated kidney bluntly while dilat-
ing the extension from its upper half to 1.5 cm, thickening
the wall and infiltrating the surrounding tissue (Fig. 3, a).

Fig. 3. Videoendoscopic heminephrureterectomy on the left: a - the stage of mobilization of the ureters (7 - unchanged ureter of the
lower half of the doubled left kidney, 2 - dilated pelvis of the upper half of the doubled left kidney, 3 - dilated ureter of the upper half of
the doubled left kidney); b - the stage of mobilization of the terminally changed segment of the left kidney (7 - upper pole of the doubled
left kidney, 2 - pelvis of the upper half of the doubled left kidney; 3 - left renal artery, 4 - left renal vein); ¢ - the stage of resection
of the terminally changed segment of the upper half of the doubled left kidney (7 - the edge of the resection, 2 - the resected segment
of the doubled left kidney)

Puc. 3. BuaeosHaocKkonuyeckas reMUHepoypeTepakTOMUA CeBa: @ — 3Tan MObUAU3aLMM MOYETOUHWKOB (] — HEU3MEHEHHBIV
MOYETOYHUK HUMKHEV NONOBUHbI YABOEHHOW NEBOW MOYKM, 2 — AWNATUPOBaHHAA IOXaHKa BepXHel NoMOBUHbI YABOEHHOW NeBOW
MoYKM, 3 — AWUNATUMPOBAHHBIA MOYETOUHWUK BEPXHEN MOMOBMHBI YABOEHHOW IEBOI MOYKK); b — 3Tan MobMAM3aLMM TepMUHANBHO
M3MEHEHHOr0 CerMeHTa f1eBoi MoykM (1 — BepXHMW MOMIOC YABOEHHOM feBOM MOYKM, 2 — fOXaHKa BEpXHeW MOM0BMHbI YABO-
eHHOV NeBoi MoukM, 3 — neBas MoveyHas apTepus, 4 — feBan MoYeyHan BeHa); C — 3Tan Pe3eKLMW TePMUHANbHO U3MEHEH-
HOr0 CerMeHTa BepXHeW MOMOBMHBI YABOEHHOW f1eBOM MoYKM (] — Kpal pe3eKumu, 2 — pe3eLMpOBaHHbIA CErMEHT YABOEHHOW
NeBOV MOYKK)
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Fig. 4. Microscope specimen: a - the resected area of the left kidney, hematoxylin-eosin, x100 (7 - focal fibrosis, 2 - hemorrhages,
3 - foci of lymphohistiocytic infiltration with an admixture of segmented leukocytes; b - the resected section of the ureter, hematoxylin-
eosin, x100 (7 - the wall of the ureter with hemorrhages, 2 - granulations, flattened mucosa)

Puc. 4. MukponpenapaT: @ — pe3eLMpoBaHHbIA Y4acCTOK /IEBOM MOYKM, OKpacKa reMaTOKCMAMHOM M 303uMHoM, x100
(1 — ovaroBbii dubpo3s, 2 — KpoBOM3NUAHMA, 3 — GOKYCbl TUMPOrUCTUOLMTAPHON WMHOUALTPALUM C MPUMECHIO Cer-
MEHTOALEPHbIX NENKOLUTOB; b — pe3eLMpOBaHHbIA y4aCTOK MOYETOYHMKA, OKpacKa reMaToOKCWUIMHOM M 303uHOM, x100
(1 — cTeHKa MOYETOYHMKA C KPOBOM3NUAHUAMM, 2 — PAHYNALMM, YN/IOLEHHAA CM3MUCTaR)

We then mobilized the latter 3 cm below the intersec-
tion zone with the iliac vessels, resected it, and clipped
the stump. The next stage involved examining the main
renal pedicle, represented by one artery and two veins.
During visual examination of the anterior surface of the
left kidney, we noted that the parenchyma deficit in the up-
per pole region was clearly defined, the kidney tissue was
hydronephrotically substituted, and the surface was dirty
gray in color. We also noted that the pelvis of the upper
half of the left kidney was infiltrated, tightly adhered to
the surrounding tissue, and significantly dilated. We then
performed a phased mobilization of the pelvis and ure-
ter in the upper third, accompanied by moderate hemor-
rhage in the presence of an infiltrative process (Fig. 3, b).
We also temporarily blocked the renal artery with an
ischemia time of 11 min. We then electrosurgically re-
sected the hydronephrotically altered upper pole of the
duplicated kidney within the visually intact renal tissue
(Fig. 3, c). We placed a fragment of the adjacent mo-
bilized tissue to the bottom of the resected part of the
kidney, followed by approximation suture of the edges of
the resection zone using Vicryl 0 sutures. While control-
ling hemostasis, we placed the resected part of the kid-
ney and ureter in a separate Endobag container and re-
moved them through the working port. We also installed
a safety drain in the left lateral flank to the area of the
resected ureter stump and removed the trocars while su-
turing the skin wounds, followed by aseptic dressings.
The surgery duration lasted 145 min. No complications
occurred during the surgery, and total blood loss was
kept at 70 ml.

The histological examination revealed fibrotic kidney
tissues with the uriniferous tubules either compressed
or atrophic in different areas, as well as hyaline-like
masses in the lumen of the tubules. We noted focal
hemorrhages and lymphohistiocytic infiltration in areas
with an admixture of segmented leukocytes (Fig. 4, a).

DOl https://doiorg/1017816/uroved70857

Additionally, we noted hemorrhages and granulations
on the ureter wall as well as flattened ureteral mucosa
(Fig. 4, b).

The patient underwent replacement infusion, antibac-
terial, gastroprotective, and anticoagulant therapy under
dynamic clinical and laboratory control after the surgery.
After confirming that the patient’s condition has stabi-
lized, we transferred him to the specialized urological
department, where ongoing therapy continued. We re-
moved the urethral catheter and safety drain on day 2
after the surgery. Follow-up ultrasound examination did
not find free fluid in the abdominal cavity, and the pel-
vicalyceal system did not expand on either side. Since
the patient’s daily urine output did not exceed 2,000 ml
and the patient was fully activated and self-adapted,
he was discharged from the hospital on day 5 after
the surgery.

CONCLUSION

Data analysis from international and Russian litera-
ture shows that quantitative malformations of the kidneys
requiring surgical correction rarely occur in adults. The
range of surgical interventions used for pathological con-
ditions in the presence of duplication of the upper urinary
tract includes both preservation of a functioning kidney
segment and organ-resecting surgeries. The prevalent
introduction of minimally invasive endoscopic techniques
is currently practiced in Russian surgery.

The complicated course of obstructive uropathy in a
patient with quantitative renal anomaly in this case study,
which led to renovascular hypertension and clinically
significant renal failure, indicates the absence of clear
diagnostic criteria for assessing its severity in adult uro-
logical practice at the outpatient-polyclinic stage. Con-
sidering the frequency of the asymptomatic nature of the
disease, the present algorithm for examining patients
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with suspected chronic obstruction of the upper urinary
tract should include highly informative methods of medi-
cal imaging. The high-resolution capability of multispiral
computed tomography and MRI, as well as the possibili-
ties of endourological methods of optical control, not only
detects any urinary tract obstruction, but also assesses
its causes, which is of decisive importance in planning the
surgical intervention method.

Because current literature presents no detailed de-
scriptions of surgical approaches and techniques based
on the specific nosological data, the question of the indi-
cations for ureterectomy and the permissible level of re-
section of a nonfunctioning ureter remains unsolved. This
implies the need to develop and optimize laparoscopic
heminephrectomy techniques to reduce the probability of
complications at each stage of the surgical intervention.
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Combining the use of modern radiology and video en-
doscopy and integrating interdisciplinary approaches in
interpreting high-quality diagnostics of obstructive condi-
tions of the upper urinary tract will enhance and enable
the personalization of treatment methods while taking
into account the risk of complications.

Given the limited amount of data on the results of
laparoscopic heminephrectomy, analyzing the immedi-
ate and long-term results of laparoscopic surgeries and
comparing them with the results of traditional open in-
terventions are important.
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