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ABSENCE OF LABORATORY CHANGES

Abstract

Latent renal parenchyma ischemia represents an early stage of renal vascular injury in which
laboratory parameters remain within normal limits. At this stage, structural and hemodynamic
alterations precede measurable declines in renal function. Modern radiation-based imaging methods,
particularly computed tomography (CT), magnetic resonance imaging (MRI), and functional nuclear
techniques, allow detection of subtle ischemic changes in renal parenchyma. This article summarizes
the key radiation signs of latent renal ischemia detectable before laboratory abnormalities appear and
highlights their diagnostic significance.
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LABORATOR O‘ZGARISHLAR BO‘LMAGANDA YASHIRIN BUYRAK PARENXIMASI
ISHEMIYASINING NURLI BELGILARI.
Abstrakt
Buyrak parenximasining yashirin ishemiyasi buyrak tomirlari shikastlanishining erta bosgichi
bo‘lib, unda laboratoriya ko‘rsatkichlari normal chegaralarda qoladi. Bu bosqichda struktura va
gemodinamik o‘zgarishlar buyrak funksiyasining o‘lchanadigan pasayishidan oldin sodir bo‘ladi.
Zamonaviy radiatsion tasvirlash usullari, xususan, kompyuter tomografiyasi (KT), magnit-rezonans
tomografiyasi (MRT) va funksional yadro usullari buyrak parenximasidagi nozik ishemik
o‘zgarishlarni aniqlash imkonini beradi. Ushbu maqolada laboratoriya anomaliyalari paydo
bo‘lishidan oldin aniqlanadigan yashirin buyrak ishemiyasining asosiy radiatsion belgilari
umumlashtirilgan va ularning diagnostik ahamiyati yoritilgan.
Tayanch iboralar: yashirin buyrak ishemiyasi; buyrak parenximasi; tasviriy biomarkerlar;
kompyuter tomografiyasi; magnit-rezonans tomografiya; buyrak perfuziyasi; diffuzion MRT,;
subklinik buyrak disfunksiyasi; ishemik nefropatiya; erta tashxis.

Kapumoe 3agpap bepovimyxameoosuu
Camapxanockuii 20Cy0apcmeenHblll MeOUYUHCKUL YHUBepcUument,
2. Camapkano, Pecnyonuka Y3bexucman
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PAIMAIIMOHHBIE MIPU3HAKHU JATEHTHOM MOYEYHOMX UIIEMUAH ITPUA
OTCYTCTBHUHU JIABOPATOPHBIX U3MEHEHUM

AOcTpakT

JlareHTHass uHIeMUs IOYEYHOM NApEeHXHUMBbl MPEJACTaBIseT COOOM paHHIOK CTaAMIO
MOBPEX/ICHHsI IOYEYHBIX COCY/I0B, P KOTOPOH J1abOpaTopHbIe apaMeTphl OCTAIOTCS B IIpejeliax
HOpMBl. Ha »3TOH cTamum CTpYKTYpHblE M T€MOJMHAMMYECKHE HM3MEHEHHUs IPeIIeCTBYIOT
3HAYUTEIbHOMY CHIKCHMIO (DyHKIMM nouek. CoBpeMEeHHblE METObl JIyd€BOM BHU3yallM3alluy, B
gacTHOCTH KomrbiotepHass Tomorpadus (KT), marautHo-pezonancHas tomorpadus (MPT) u
(GyHKIMOHATIBHBIE SIIEPHBIE METOIBI, IIO3BOJIAIOT OOHAPYKUBATh TOHKHE UIIIEMUYECKHE U3MEHEHUS B
napeHxuMe novek. B qanHoii ctatbe 00001IeHBI OCHOBHBIE JTyYeBbIE IPU3HAKHU JIATCHTHOM MTOYEYHOM
UIIeMUH, OOHApYXHBaeMble 10 TOSABICHHS JIaOOPAaTOPHBIX AaHOMAIWH, M TOJYEPKHYTO HUX
JMAarHOCTHYECKOE 3HaYEHUE.

KiroueBble c10Ba: TaTeHTHAs IOYEYHAs! MIIEMUS; TOYEYHAs TAPEHXUMA; BU3YATU3UPYIOIIHe
OuoMapkepbl; KOMIbIOTEpHas ToMorpadus; MarHUTHO-pE30HAHCHas ToMorpadus; mnodyeyHas
nepdysust; auddysuonnas MPT; cyOknuHudeckas modeuHas AUCPYHKIMS, HIIEMUYecKas
HedponaTus; paHHsSA TUarHOCTUKA.

Introduction

Renal ischemia is a progressive process that often remains clinically silent until significant
parenchymal damage has occurred. Conventional laboratory markers, such as serum creatinine and
estimated glomerular filtration rate, lack sensitivity in detecting early ischemic injury. As a result,
diagnosis is frequently delayed, limiting opportunities for timely intervention.

Radiation-based imaging techniques provide direct or indirect assessment of renal perfusion,
microvascular integrity, and parenchymal viability. Identification of early radiological markers of
ischemia may allow recognition of high-risk patients before irreversible renal damage develops.

Materials and Methods

Radiological assessment of latent renal ischemia includes multiphasic CT, contrast-enhanced
and functional MR, and radionuclide imaging. Imaging protocols focus on evaluating renal cortical
perfusion, corticomedullary differentiation, parenchymal density or signal characteristics, and
perfusion asymmetry.

Table 1. Radiation signs of latent renal parenchyma ischemia

Imaging modality Key sign Pathophysiological correlate
CT Reduced cortical attenuation Decreased perfusion
CT (contrast) Delayed enhancement Impaired microcirculation
MRI (DWI) Low ADC values Cellular edema
MRI (perfusion) Cortical hypoperfusion Microvascular ischemia
Nuclear imaging Functional asymmetry Regional ischemia
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CT analysis includes measurement of cortical attenuation values and assessment of delayed or
heterogeneous contrast enhancement. MRI protocols incorporate diffusion-weighted imaging (DW1),
apparent diffusion coefficient (ADC) mapping, and arterial spin labeling for non-contrast perfusion
evaluation. Nuclear medicine techniques assess regional renal perfusion and functional asymmetry.

Results

In patients without laboratory evidence of renal dysfunction, imaging frequently reveals subtle
but reproducible ischemic changes. CT demonstrates reduced cortical attenuation and delayed contrast
wash-in, particularly in segmental or subsegmental distributions. MRI findings include decreased ADC
values in affected cortical regions, reflecting early cellular edema and microvascular compromise.

Perfusion-sensitive techniques reveal asymmetric cortical blood flow and reduced regional
perfusion reserve. These changes are often focal or patchy, corresponding to areas of microvascular
insufficiency rather than global renal failure.

Discussion

Radiation signs of latent renal ischemia reflect early microvascular pathology rather than
advanced parenchymal loss. Reduced cortical perfusion, altered diffusion characteristics, and subtle
enhancement abnormalities precede biochemical deterioration and represent an imaging biomarker of
subclinical disease.

Figure 1. CT signs of renal cortical hypoperfusion

Early detection is clinically relevant, as latent ischemia is potentially reversible with timely
correction of vascular risk factors or revascularization strategies. Imaging therefore plays a prognostic
role, identifying patients at risk for progression to chronic ischemic nephropathy.

Conclusion

Radiation-based imaging techniques allow detection of latent renal parenchyma ischemia in the
absence of laboratory changes. Subtle alterations in perfusion, enhancement, and diffusion parameters
serve as early markers of renal microvascular injury. Incorporation of these imaging signs into clinical
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algorithms may improve early diagnosis, risk stratification, and prevention of irreversible renal

damage.

References

1. Textor SC. Ischemic nephropathy: where are we now? J Am Soc Nephrol.
2004;15(8):1974-82. doi:10.1097/01.ASN.0000135051.94745.3A

2. Safian RD, Textor SC. Renal-artery stenosis. N Engl J Med. 2001;344(6):431-42.
doi:10.1056/NEJM200102083440607

3. Grenier N, Vallee JP, Delmas V, et al. MR imaging of the kidney: from morphology to
function. Radiology. 2003;228(2):315-29. doi:10.1148/radiol.2282020292

4. Sourbron SP, Michaely HJ, Reiser MF, Schoenberg SO. MRI-measurement of

perfusion and glomerular filtration in the human kidney. Invest Radiol. 2008;43(1):45-54.
doi:10.1097/RLI.0b013e31815a57d7

5. Caroli A, Remuzzi A, Remuzzi G. Perfusion imaging of the kidney. J Am Soc Nephrol.
2012;23(2):257-66. doi:10.1681/ASN.2011070705

6. Thoeny HC, De Keyzer F. Diffusion-weighted MR imaging of native and transplanted
kidneys. Radiology. 2011;259(1):25-38. doi:10.1148/radiol.10100912

7. Notohamiprodjo M, Reiser MF, Sourbron SP. Diffusion and perfusion of the kidney.
Eur J Radiol. 2014;83(2):236-45. doi:10.1016/j.ejrad.2013.10.018

8. Wang DJ, Li Y, Zeng M, et al. Arterial spin labeling perfusion MRI of the kidneys. J
Magn Reson Imaging. 2014;40(5):1024-31. doi:10.1002/jmri.24478

9. Claudon M, Durand E, Grenier N, et al. Chronic kidney disease: CT and MR imaging

for evaluation of renal function and perfusion. Radiology. 2013;267(3):718-30.
d0i:10.1148/radiol.13121303

10. Lerman LO, Textor SC. Pathophysiology of ischemic nephropathy. Urol Clin North
Am. 2001;28(4):793-803. doi:10.1016/S0094-0143(05)70247-6

11. Fine LG, Norman JT. Chronic hypoxia as a mechanism of progression of chronic kidney
disease. Kidney Int. 2008;74(7):867—72. doi:10.1038/ki.2008.351

12. Prince MR, Zhang HL, Roditi GH, et al. Risk factors for NSF: a literature review. J
Magn Reson Imaging. 2009;30(6):1298-308. doi:10.1002/jmri.21968

13. Negmatov I.S., Mansurov D.Sh. Tizza bo‘g‘imini to‘liq endoprotezlashda kompleks
reabilitatsiya: hayot sifatini oshirish omili sifatida. New Day in World Medicine. 2024;3(6):45-50.

14. TypnymatoB X.A., Mapauea I'M. Il tunpmarum kaHmm aualeTna YNKaHUHT

CypYHKaJIl OOCTPYKTHUB KacaJUIUTU PEHTI€HOJOTHK CEMHOTUKAacH [PeHTreHosornyeckas ceMHUOTHKA
XpPOHUYECKONH OOCTPYKTHUBHOI Oonie3Hn n€rkux mnpu caxapHoM auabere II Ttumal. XKypnuan

rYMaHUTapHbBIX u €CTECTBEHHBIX HayK. 2025;2(19):235-241. URL:
https://journals.tnmu.uz/index.php/gtfj/article/view/1295
15. Kamunos X. M. u gap. Kparkas wucropus HCKYCCTBEHHOTO MHTEIJIEKTa U

POOOTH3UPOBAHHOW XUPYPTUHM B OPTOMEAWH M TPABMATOJIOTHH W OxuaaHus Ha Oymymiee //Central
Asian Journal of Medical and Natural Science. — 2022. — T. 3. — Ne. 6. — C. 223-232.

16. I'msacosa H. K., HermatoB . C. MonekynsipHbIil cOCTaB Xpslla MpU OCTEOAPTPUTE
kosenHoro cycrasa //Science and Education. — 2023. — T. 4. — Ne. 5. — C. 483-495.

106
© HealthWay.uz 2025 T1 Ne7


https://healthway.uz/

HealthWay: Scientific and Practical Medical Journal ISSN: 3093-8627

17. Hermatror U. C. OTAIIHASA PEABWIWTALIMA TIAIIMEHTOB IIOCIJIE
PEKOHCTPYKIIMIM HEPEJJHEM KPECTOOBPA3HOIM CBS3KM KOJIEHHOI'O CYCTABA
/[Healthway. — 2025. — T. 1. — Ne. 2. — C. 180-190.

18. XomxanoB WM.IO., Kammnos X.M., Mancypo JI.III. CoBpemMeHHbIE aCIEKThI
SNUAEMHUOJNIOTMM M TEepallid BEHO3HBIX TPOMOOIMOOJIMYECKUX OCIOKHEHUH MpU TpaBMax.
Poccutickuit xupyprudeckuii )xyprai. 2025;1(1):72-78.

19. Tkauenko A. H. m ap. 3 Pecnybnukanckas OonbHuMiIla uMeHn BA bapanoga,
[TerpozaBojck, Pecriyonuka Kapenusi, Poccust 4 BoenHo-mequimackas akagemus umenn CM Kuposa,
Cankr-IlerepOypr, Poccus.

20. TypnymatoB XK. A., Mapmuea I'. M. II TUIIJATU KAHIOJIN AMABETIA
VIIKAHWHID CYPYHKAJIN OBCTPYKTHB KACAJUINTU PEHTI'EHOJIOT'MK
CEMUOTUKACH //XKypnan rymaHUTapHBIX B €CTECTBEHHBIX HayK. — 2025. — Ne, 19 [2]. — C. 235-
241.

Hermarop 1. C. HEMEJIMKAMEHTO3HAS TEPAIIMA KOJIEHHOI'O OCTEOAPTPUTA:
KJIKOUEBBIE TTOJAXO/AbI 1 BIIMAHUE ®U3NOTEPAIINU //Healthway. — 2025. — T. 1. — Ne. 1.
—C.262-272.

Muallif bilan bog‘lanish Author's contact email Email
uchun e-mail

zafar karimov 88@mail.ru

107
© HealthWay.uz 2025 Vol.1 Ne7


https://healthway.uz/
mailto:zafar_karimov_88@mail.ru

