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Summary

Introduction: Microhematuria is the presence of an abnormally high number of erythrocytes in the urine. This
microscopic hematuria, not visible to the naked eye, can generally be detected through urine analysis. The causes of
microscopic hematuria encompass a range of pathological conditions, from simple urinary tract infections to urolithiasis,
trauma, urological cancers, and vascular diseases.

Method: A single-center and retrospective research in an educational and research hospital's emergency department.
Patients who presented to the emergency department between January 2020 and April 2023, were diagnosed with
microhematuria based on laboratory tests, and underwent abdominal computed tomography were included in the study.

Finding: Out of the 1499 patients with detected microhematuria in the emergency department and whose retrospective
abdominal CT scans were evaluated, 780 (52%) were female, and the mean age of the patients was 43.9 + 18.2 (min: 18; max:
95). Based on the patients' medical histories and the results of tomographic examinations, urinary tract stones were identified as
the most common cause of microhematuria, followed by cystitis, pyelonephritis, kidney stones, and left retroaortic renal vein.

Discussion: In the emergency department, investigating the etiology of microscopic hematuria detected during the
evaluation of symptomatic or other presenting patients may be necessary. This is because, although the causes of
microhematuria are often benign, it is essential to catch malign causes in the early stages. In addition to benign and
malignant causes, there may be rare but significant congenital malformations that require monitoring

Conclusions: A significant association between refroaortic left renal vein and microhematuria has been observed. After
excluding the potential common causes of microhematuria, renal vascular anomalies should be considered as a possibility.
Clinicians should consider retroaortic left renal vein as a differential diagnosis in patients with unexplained microhematuria and
radiology experts should keep this anatomical variation in mind when evaluating abdominal CT scans.
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Pestome
B3AMMOCBSA3b MEXAY PETPOAOPTANNIbLHOU JIEBOU NOYEYHOMU
BEHOU U MUKPOTEMATYPUEN Y NALMEHTOB, OBPALLAKOLLUXCHA
B OTAENEHMUE HEOTINOXHOMU nmnomoiLim
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npesu,qeu'rcxuu LleHTp 3apaBooxpaHeHus, OTaeneHne HeOTNOXHOW MeanLMHbI, AHKapa, Typuus;
Fopop,cxa;l 6onbHUUa ATNUK, OTAEeNeHne HeOTNOXHOW NoMolum, AHKapa, Typuus;
* Npe3ngeHTCKMIN LeHTP 3apaBoOXpaHeHus, OTaeneHue paguonorum, AHkapa, Typuus;
BalwkeHT yHuBepcuteT, MegnumHcknn cbakynbteT, OTAENEHNE HEOTNOXHOW MeauLMHbI, AHKapa, Typuus.
Bsepenue: MukporemaTypusi — 370 Hanuuue aHOMarbHO BbICOKOrO KOMMYECTBa 3pUTPOLIMTOB B MOYe. OTy NaTonoruio,
HEBUOMMYID HEBOOPYXEHHbIM Tna3oM, OObIMHO MOXHO OOHApyXuTb C NOMOLb aHanusa Mouu. [lpuumHbl
MWKPOCKOMUYECKOW TemMaTypuu OXBaTblBAIOT LUIMPOKMIA CMEKTP MATOMOrMYECKUX COCTOSIHUIA: OT MPOCTLIX WHQEKLui
MOYEBbLIBOAALLMX MyTeil [0 MOYeKkaMeHHON DOresHuM, TpaBM, OHKOMOrMYeckux 3ab0oneBaHWi YpororMyeckoro npoduns u
COCYMCTbIX 3a060neBaHMI.
Metoabl: OnHOLEHTPOBOE PETPOCMEKTUBHOE MCCMEAOBaHWE B OTAENEHUW HEOTNOXHOW MoMOLM 0bpasoBaTenbHO-
ucenenoBaTenbekoro rocnurans. B uccnegosanue Obinu BKNIOYEHbI NALMEHTBI, NOCTYNWBLUME B OTAENEHWE B NEpuof C
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Hayxa u 3apaBooxpanenne, 2023 5 (T.25) OpurunajibHoOe Hccle0BaHne

suBapst 2020 r. no anpenb 2023 r., y KOTOPbIX HAa OCHOBaHWMK NabopaTOpHbIX WCCNEAOBaHMI Bbina AMarHOCTUPOBaHa
MUKpOremMaTypusi 1 KOTOpbIM Bbina npoBefeHa KoMnbloTepHas Tomorpacus GpoLLHON NoNocTy.

PesynbTatbl: M3 1499 naLMeHTOB C BbISBNEHHON MUKpOreMaTypuel, NOCTYNUBLUMX B OTAENEHUE HEOTMOXHON NOMOLLM
1 KOTOPbIM Bblnu oLeHeHbl peTpocnekTuBHble KT BptowwHoit nonoctu, 780 (52%) Gbinn keHWwmUHaMK, a cpegHuii Bo3pact
naumeHToB coctasun 43,9 + 18,2 (muH: 18; makc: 95). Ha ocHoBaHWM ucTopuy OONME3HW NauMeHTOB U pesynbTaToB
TOMOrpacu4ecKX MCCNEeaoBaHNin Hanbomnee YacToi NPUYMHON MUKPOTEMATYPUM Obln BbISBAEHbI KAMHU MOYEBbIBOASALLMX
nyTen, 3a HAMKU CNEAO0BaNM LIMCTUT, MMENOHEdPUT, KaMHM B NOYKaX M NeBas peTpoaopTanbHas NoYeyHas BeHa.

OOcyxpaeHue: B oToeneHWM HEOTMOXHOM MOMOLLM MOXET BO3HUKHYTb HEOOXOAMMOCTb B BbISICHEHWM 3TWUOMOrMM
MWKPOCKONUYECKO remaTypuu, OBHapyXeHHOW npu 0BCnenoBaHWMM CUMMTOMATUYECKMX WNW OPYruX NaLMeHToB. JTO
CBSI3aHO C TeM, YTO, XOTA MPUYMHbI MMKpOremaTypum 4vacto 6ObiBaloT [0OpOKa4eCTBEHHBIMM, BaXHO BbISBUTH
3I10Ka4eCTBEHHbIE MPUYMHBI HA PaHHUX CcTagusix. [TOMAMO [OBPOKAYECTBEHHBIX M 3MOKAYeCTBEHHbIX MPWYWMH, MOTYT
BCTpeYaThbCs peaKue, HO 3HaYUTENbHbIE BPOXOEHHbIE NOPOKM pa3suThs, Tpebytowme HabnioaeHus.

3aknwoyeHne. Habnioganacb 3HauuTenbHAs CBA3b  MEXZY PeTpoaopTanbHOM  NEBOM  MOYEYHOM BEHOM W
Mukporematypueit. llocne MCKNIOYEHUs MOTEHUMANbHBIX YacTbiX MPUYMH MUKPOrEMaTypuu CcregyeT paccMaTpuBaTh
BO3MOXHOCTb aHOMasNi NOYEYHbIX COCYAO0B. KNMHULMCTLI AOMKHBI YUMTbIBATL PETPOAOPTANbHYIO NEBYI0 NOYEUHYIO BEHY B
kavecTe AnddepeHUManbHOr0 anarHo3a y nauneHToB ¢ HeOOBACHUMONA MUKpOreMaTypuen, a SKCMepTbl-peHTreHoNomM
LOITKHbI YUUTHIBATb 3Ty aHATOMUYECKYH0 BapuaLmio npu oueHke KT BprowwHoi nonocTu.

Knrouesbie cnosa: pempoaopmanbHbili omden 1egoll NOYKU, MUKpO2eMamypus, NOYeYHble cocyducmsle aHomanuu,
omdeneHue HEOMIIOXHOU NOMOWU.

Tyiiinaeme
XEQEN XOoPOEM BONNIMWUECIHE KAPAJNTFAH HAYKACTAPOA
PETPOAOPTAIbIK COJ1 XKAK BYUPEK BEHACbI MEH
MUKPOIrEMATYPUA APACbLIHOAFblI BAUJNIAHbIC
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1 Mpe3npeHTTiKk [leHcaynbIK caKkTay opTanbifbl, Xeaen MeguuuHanbiKk kemek 6enimweci, AHkapa / Typkus

2 3TNUK KananbiK aypyxaHachil, xxegen xapaem 6enimweci, AHkapa / Typkus

3 Mpe3npeHTTik [leHcaynbIK caKkTay opTanbifbl, paguonorus 6enimweci, AHkapa / Typkus

4 BawkeHT yHMBepcUTeTiHIH MeAuuMHa dakynbTeTi, XXeAen MeguUUHanbIK kemek 6enimweci, AHkapa/
Typkus

Kipicne: Mukporematypusi-6yn 3spgeri apuTpOLMTTEPIH, KamnbiMTaH ThiC XOfapbl CaHbiHbIH, Oonybl. Kapanaiibim
ke3are kepiHOeNTIH byn naTonornsHLl SAeTTe 39p aHanusi apKbinbl aHbikTayFa 6onagbl. MUKPOCKONMANbIK reMaTypUsiHbIH,
cebenTepi KapananbiM 33p LblFAPy XOMAAPbIHbIH, MH(EKUMANapblHaH YPONUTUSIFA, KapakaTTapfa, YPOMOrusnbIK,
npounbaeri OHKONMOMMANbIK aypynapfa XoHe KaH Tambliprap aypynapbiHa AewiHri natonorvsnbik XargannapablH, KeH,
ayKbIMbIH KaMTUbI.

opictemenepi: Oyn 3epTTey 6iniv Oepy sHe 3epTTey aypyxaHacbiHbiH, Xeden xopaem OenimweciHge Oip
OpTanbIKTbl  PETPOCMEKTUBTI  3epTTey PpeTiHae )KocnaprnaHfaH. 3epTTeyre 3epTxaHanblk —3epTTeynep HerisiHge
MUKpOremMaTypust OMarHo3bl KOMbINFAH XaHe il KybICbIHbIH, KOMMbIOTEPRiK Tomorpaduscel xyprisinreH 2020 XbingblH,
KaHTapbl MeH 2023 XbInabiH, cayipi apanbifbliHaa OeniMLuere TYCKEH NaLMeHTTEpP eHrisingi.

HaTtuxenepi: xegen xepoem OeniMiHe TyckeH XaHe il KybiCbiHbIH, peTpocnekTneTi KT-cbl GaranaHfaH 1499
MUKpOremMaTypusiMeH ayblpaTbiH HaykacTapabiy, 780-i (52%) sienaep 6ongbl, an nauneHTTepAiH opTawa xacsl 43,9 + 18,2
Bongbl (MuH: 18; make: 95). HaykactapablH, MeQULMHATBIK TapuXbiHA XaHE TOMOrpaUAnbIK 3epTTeynepaiH, HaTXenepiHe
Cy/ieHe OTbIpbIN, MUKPOTreMaTypUsiHbIH, eH, ken TaparaH cebebi 3ap LublFapy XOnaapbiHbIH, TacTapsl, OfaH KediH LUCTUT,
nuenoHedpuT, ByApeK TacTapbl XaHE COM XaK PETPoaopTarbik, OyApeK BeHACkl aHbIKTanab!.

Tankbinay: xenen xospgem OGenimiweciHge cuMmnToMaTMKanblk Hemece 6acka Haykactapfbl TEKcepy kesiHaoe
aHbIKTasFaH MUKPOCKOMMUAMbIK, TEMaTYPUSIHbIH, STUONOMUACHIH aHbIKTAy KaxeT 60nybl MymkiH. Cebebi MukporeMaTypusiHbIH,
cebenTepi xwi kaTepcia 6onraHbIMeH, katepni cebenTepai epTe caTbiCbiHAA aHbIKTay MaHbI3gbl. KaTepcis xaHe KaTepri
cebenTepaeH 6acka, bakpinayabl KAKET eTETiH CUpek keageceTiH, bipak eneyni Tya BiTkeH akaynap 60mnybl MyMKiH.

KopbITbIHALI. PeTpoaopTansik con xak byipek BeHacbl MEH MUKpOreMaTypusi apacbiHaa anutapnbikTan bannaHbic
Bankangbl. MukporemMaTypusiHbiH, bIKTUMaN xannbl CebenTepiH XOKKa LblFapFaHHaH KeiiiH Byipek TamblpiapbiHbIH,
aybITKyNMapblH KapacTbipFaH XeH. KnuHuumcTTep TyciHikcia mMukporemaTtypuscel Oap Haykactapga auddepeHunangb
[VarHo3 peTiHae peTpoaopTanblk CoN Xak Oyipek BeHacbiH KapacTbIpybl KEPEK, an PEHTIEHONOap il KybICbiHbIH, KT-Hbl
Baranay kesiHae oCbl aHaTOMUANbIK BapuaLMsHbI ECKEPYi Kepex.

Tyhinpi ce3pep: con xaxk OyipekTiv, peTpoaopTanbik, Benimi, Mukporematypusi, Oyiipek TamblpriapbiHbIH
aybITKynapbl, XXeaen xaspaem OeniMiieci.
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Introduction

Microhematuria is the presence of an abnormally high
number of erythrocytes in the urine. This microscopic
hematuria, not visible to the naked eye, can generally be
detected through urine analysis [2]. The causes of
microscopic hematuria encompass a range of pathological
conditions, from simple urinary tract infections to
urolithiasis, trauma, urological cancers, and vascular
diseases [7]. The etiology of microscopic hematuria
detected in patients presenting to the emergency
department with side pain or other causes is sometimes not
clearly understood. This is possibly due to the existence of
rare or diagnostically challenging anatomical variations. In
today's medical landscape, with the advancement of
imaging techniques like abdominal computed tomography
(CT) scans used to investigate the etiology of microscopic
hematuria, the incidental discovery of various anatomical
anomalies is increasing. One of these variations is the
retroaortic left renal vein (RLRV), which refers to the
condition where the left renal vein passes behind the aorta
and drains into the inferior vena cava (IVC). It's
approximately observed in about 2% of cases [9]. Although
not frequently encountered, understanding the clinical
significance of RLRV can assist physicians in preventing
potential complications or misdiagnoses during surgical
procedures [8]. However, the importance of congenital renal
vein anomalies should not be overlooked, as they pose an
increased risk of complications during retroperitoneal
surgery and can also lead to clinical symptoms such as
hematuria. The presence of a RLRV can alter renal venous
flow dynamics, potentially leading to renal parenchymal
changes. This condition may render individuals prone to
microhematuria. Furthermore, the presence of RLRV could
also serve as an indicator of other venous anomalies or
compression  syndromes that could contribute to
microhematuria [14].

In the current literature, research on RLRV is primarily
concerned with preventing iatrogenic injuries, especially
during surgical procedures like renal transplantations [3].
There is limited research available on the possible
connection between RLRV and renal function, potential
pathological conditions, or even the potential relationship
between RLRV and microhematuria.

The aim of this study is to investigate whether RLRV
(Right Lateral Renal Variant) plays a role in the etiology of
unexplained microhematuria. This study aims to explore the
potential relationship between the presence of RLRV and
microhematuria in abdominal CT scans conducted in the
emergency department.
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Materials and Methods

Study Design: This study was designed as a single-
center and retrospective research in an educational and
research hospital's emergency department. Patients who
presented to the emergency department between January
2020 and April 2023, were diagnosed with microhematuria
based on laboratory tests, and underwent abdominal
computed tomography were included in the study. Our
emergency department has a daily patient admission rate
exceeding 1,000. The emergency department provides
initial treatment to all adult patients, and there is a
computed tomography scanner available 24 hours a day.
The study was conducted in accordance with the Helsinki
Declaration. After obtaining approval from the ethics
committee under decision number AESH-EK1-2023-370 on
July 19, 2023, data were collected through an archive scan
from the hospital information system.

Study Protocol and Patient Selection: A total of 1499
patients aged 18 and above, who presented to the
emergency department with various complaints and were
found to have microhematuria in laboratory tests, were
included in the study.

The study was conducted by 2 emergency medicine
specialists and 1 radiology specialist. The pathologies
causing microhematuria were determined through the
correlation of patients' imaging and medical histories. Ratios
and percentages were recorded as the final data. Patients
with conditions such as congenital kidney disease, solitary
kidney, duplicated collecting systems, chronic kidney
disease, hypertension, and diabetes were excluded from
the study.

Microscopic hematuria is measured by the presence
of blood (erythrocytes or hemoglobin) in urine analysis or on
a measurement strip. Urine samples were centrifuged at
1500 rpm for 5 minutes and then examined under a high-
power microscope (400x) for observation. According to the
guidelines of the American Urological Association, the
presence of 4 or more red blood cells was defined as
positive microhematuria. To determine the etiology in
patients with detected microhematuria, multi-detector
abdominal computed tomography was performed.
Retroaortic left renal vein was identified in the retrospective
abdominal computed tomography examinations of these
patients. The left renal vein passing behind the abdominal
aorta and draining into the inferior vena cava was
considered as a retroaortic renal vein.

Primary Outcome: Among the potential causes of
microhematuria are urinary tract stones, cystitis,
pyelonephritis, and kidney stones. However, this study has
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revealed a relationship between microhematuria and RLRV
beyond the most common potential causes. It has been
observed that RLRV, in addition to posing an increased risk
of complications during surgery, is also associated with
clinical symptoms such as hematuria.

Statistical Analysis: Descriptive analyses were
conducted to summarize the collected data in the study.
Frequency tables were used to present the distribution of
different categories for categorical variables. For continuous
variables such as age, the mean and standard deviation
(£SD) were calculated, along with the observed minimum
(min) and maximum (max) values.

Results

Out of the 1499 patients with detected microhematuria
in the emergency department and whose retrospective
abdominal CT scans were evaluated, 780 (52%) were
female, and the mean age of the patients was 43.9 + 18.2
(min: 18; max: 95) (Table 1).

Table 1.
Demographic Characteristics of Patients.
Rate n (%)

Age
Mean£SS (min-max)
Gender

43.9+18.8 (17- 95)

Female
Male

780 (52.0)
719 (48.0)

Based on the patients' medical histories and the results
of tomographic examinations, urinary tract stones were
identified as the most common cause of microhematuria,
followed by cystitis, pyelonephritis, kidney stones, and left
retroaortic renal vein (Table 2).

Table 2.
Causes of Microhematuria.
Final Diagnosis n (%)
Ureteral Stone
Cystitis 347 (23.1)
Pyelonephritis 300 (20.0)
Kidney Stone 192 (12.8)
Retroaortic Left Renal Vein 54 (3.6)
Papillary Necrosis 44 (2.9)
Transitional Cell Carcinoma 34 (2.3)
Glomerdlonefrit 32(2.2)
Drug Intoxication 11(0.7)
Renal Cell Carcinoma 11(0.7)
Prostate Cancer 10 (0.7)

Discussion

In the emergency department, investigating the etiology
of microscopic hematuria detected during the evaluation of
symptomatic or other presenting patients may be
necessary. This is because, although the causes of
microhematuria are often benign, it is essential to catch
malign causes in the early stages. In addition to benign and
malignant causes, there may be rare but significant
congenital malformations that require monitoring [15].
Therefore, having robust diagnostic tools in emergency
departments is crucial. In recent times, CT scans have been
widely utilized in emergency departments. While CT scans
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provide high sensitivity and specificity in many cases, their
accuracy in detecting anatomical variations considered rare
among the causes of microhematuria, such as retroaortic
left renal vein, depends on the quality of images and the
experience of the interpreting radiologist. Anomalies like
RLRV and IVC are sometimes incidentally discovered

during preoperative assessments [5]. The study
refrospectively  examined  patients  with  detected
microhematuria who underwent abdominal computed

tomography scans in the emergency department of a
tertiary healthcare hospital. The most common causes of
microhematuria, similar to the literature, were found to be
ureter stones, cystitis, pyelonephritis, and kidney Stones
[2,7,6,12]. In the study conducted by Sarier and colleagues,
microhematuria was found to be more common in women
[11]. Similarly, in this study, it was also observed that
microhematuria was more frequent in women.There are
studies that mention the increased risk of complications
during retroperitoneal surgery due to RLRV [8,4]. This study
has identified that RLRV, unlike other studies, is among the
causes of microhematuria. This is likely due to the
radiologist's awareness of the relationship between RLRV
and microhematuria and their interpretation accordingly
during the reevaluation of retrospective abdominal CT
scans. Arslan and colleagues demonstrated in a study that
in a case with RLRV, symptoms such as shortness of
breath, fatigue, microscopic and macroscopic hematuria,
labile hypertension, proteinuria, pelvic congestion, and
varicocele emerged [1]. RLRV has the potential to cause
posterior  nutcracker syndrome and  consequently
microhematuria [10]. Although the relationship between
microhematuria and RLRV is relatively rare, it is essential to
consider that RLRV could be among the causes of
microhematuria, especially when common causes of
microhematuria are excluded. The detection of RLRV in
routine abdominal CT scans may be challenging. However,
in cases of unexplained microhematuria, a careful review of
the imaging by an experienced radiologist could lead to the
diagnosis [13]. Understanding the potential relationship
between RLRV and microhematuria can provide crucial
insights for patient management. If such a relationship is
identified, clinicians could interpret a coincidentally detected
RLRV on abdominal CT as a potential risk factor for
microhematuria. Thus, physicians can make appropriate
referrals for the follow-up and further investigations of these
patients. Therefore, we believe that the potential
implications of this study are significant and warrant
comprehensive exploration of the possible relationship
between RLRV and microhematuria.

However, one of the limitations of this study is its
retrospective nature, which may result in insufficient inquiry
into factors such as medications that could cause hematuria
in the patients' medical history, as well as an unclear
understanding of their family history of hereditary diseases.
Furthermore, in this study, RLRV types were not evaluated.
To assess their relationship with retroaortic left renal vein
(RLRV), a broader dataset and more comprehensive
analysis of Type 1, Type 2, Type 3, and Type 4 RLRV are
required.

Conclusions

A significant association between retroaortic left renal
vein and microhematuria has been observed. After
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excluding the potential common causes of microhematuria,
renal vascular anomalies should be considered as a
possibility. Clinicians should consider retroaortic left renal
vein as a differential diagnosis in patients with unexplained
microhematuria and radiology experts should keep this
anatomical variation in mind when evaluating abdominal CT
scans. Therefore, we believe that this study underscores
the need for a comprehensive investigation of the potential
relationship between RLRV and microhematuria. Enhanced
participant-based research and advanced clinical
observations are required to assess the association
between microhematuria and RLRV more precisely and
meaningfully.

Funding: There was no grant funding.
Publication details: This material has not been published in
other publications and is not pending review by other publishers.
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