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Abstract 
In patients with kidney disease, the presence of reactive renal cells has been reported. These cells show severe morphological 

alterations that difficult their classification and interpretation. Therefore, the knowledge of their morphological characteristics and 

sediment patterns where they can be found will be helpful for their correct management by medical departments. Here, we reported 

the presence of renal cells grouped in acinus with abundant cytoplasm, caryomegaly, irregular nuclear contours and prominent 

nucleoli, accompanied with cylindruria and fatty oval bodies in the urinary sediment of two patients with Diabetes Mellitus, these 

cells were named as reactive renal cells. 
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Resumen 
En pacientes con enfermedad renal se ha reportado la presencia de células renales reactivas, cuyas alteraciones morfológicas severas 

dificultan su clasificación e interpretación. El conocimiento de las características morfológicas y los patrones de sedimentos en donde 

se presentan pueden ser de ayuda para su manejo en los departamentos médicos correspondientes. Aquí, nosotros reportamos la 

presencia de células agrupadas en acinos, con abundante citoplasma, cariomegalia, contornos nucleares irregulares y nucléolos 

prominentes, acompañados de cilindruria y cuerpos ovales grasos en el sedimento urinario de dos pacientes con diabetes mellitus, las 

cuales fueron sugestivas de células renales reactivas. 
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Introduction 
 

he urinary tract is lined by a great variety      

of epithelia among which are the cuboidal 

epithelium and  the  squamous and  columnar 

urothelium.1 The urothelium is located from the minor 

calyces, which form the largest calyces, passing 

through the ureters and the bladder to the proximal 

urethra (prostatic in men) and its main function is to 

form an impermeable barrier against the toxic 

urine,2,3 while the cuboidal epithelium is located in 

the renal tubules (proximal, distal and collecting) and 

is essential in the exchange of nutrients and toxins 

between the urine and the blood.1 However, the 

presence of renal cells in the urinary sediment  has 

been associated with tubular and glomerular diseases 

and in some cases with diabetic nephropathy, severe 

dehydration and  hepatitis .4   These  cells  have 

spherical, cubic and even cylindrical morphology, 

with a size of 9 to 25 µm and granular cytoplasm; 

their nucleus is spherical, located centrally or 

eccentrically with nucleoli.5 On the other hand, the 

«reactive renal cells » reach sizes up to 100 µm, 

with karyomegaly, prominent nucleoli, irregular nu- 

clear membrane and presence of acinar groups. The 

presence of these cells is erroneously interpreted 

as a neoplastic process due to the morphological 

alterations they present; this is mainly caused by the 

scarce information about them. Therefore, the 

objective of this article is the diffusion of knowledge 
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among the healthcare personnel about the presence 

of these cells in patients with chronic diseases.6,7
 

 

 

Clinical case 1 
 

A 52-year-old male patient with a history of 

uncontrolled diabetes mellitus, hospitalized for 

diabetic foot surgery. Preoperative laboratory studies 

were requested. The results of the blood chemistry 

tests were: glucose 203 mg/dl, urea 62.5 mg/dl, 

creatinine 1.9 mg/dl, BUN 29 mg/dl, uric acid 9.8 

mg/dl and total cholesterol 160 mg/dl; regarding the 

hematic cytometry it was found an hemoglobin of 

10.7 g/dl, erythrocytes 4.16x106/µl, hematocrit 

33.9%,  leukocytes  12.06x10 3 /µl  and  platelets  

288x10 3 /µl. The chemical examination of  the 

urinalysis revealed the presence of hemoglobinuria 

(80 erythrocytes/ml), proteinuria (>300 mg/dl), a pH 

of 6.5 and a density of 1,020. In the urine sediment 

it was found microhematuria: 5-10 erythrocytes/field 

in a strong dry lens, of which 40% were dysmorphic; 

oval fat bodies (Figure 1, panel d) and cylindruria 

(hyaline, erythrocytic and lipid) were also observed. 

In addition, we found spherical cells with granular 

cytoplasm, a spherical nucleus located eccentrically 

and a regular or slightly irregular contour, and with 

one or two nucleoli (Figure 1, panel a, b and c). These 

cells were found in groups of up to 30 cells of acinar 

appearance and were classified as reactive renal 

cells based on the literature consulted.6,7
 

 

 

Clinical case 2 
 

A 76-year-old female patient arrived to the 

emergency department with a hyperglycemic clinical 

picture. The blood chemistry revealed a glucose of 

311 mg/dl, urea 197 mg/dl, BUN 92 mg/dl, creatinine 

5.8 mg/dl, uric acid 7.2 mg/dl and total cholesterol 

of 361 mg/dl; the hematic cytometry showed an 

hemoglobin of 11.6 g/dl, erythrocytes 4.22x106/µl, 

hematocrit 35.7%, leukocytes 5.28x103/µl and 

platelets 205x103/µl. In the chemical examination of 

the urinalysis it was observed a pH of 7.0 and a 

density of 1,020, as well as glycosuria (250 mg/dl), 

hematuria (80 erythrocytes/µl), proteinuria (greater 

than 300 mg/dl) and leukocyturia (70 leukocytes/µl). 

 

These results were corroborated in the urine 

sediment, where leukocyturia (30-40 leukocytes/field 

in strong dry lens), cylindruria (waxy and granular) 

and oval fat bodies were observed (Figure 1, panel 

h). The chemical analyst (first author) carried out 

the identification of renal cells with atypical 

morphology, based on morphological characteristics 

such as karyomegaly, irregular nuclear contour, 

presence of prominent nucleoli, nuclei of eccentric 

or central location, some of them pleomorphic with 

slightly thick chromatin and increased nucleus-to- 

cytoplasm ratio. They also presented cytoplasmic 

vacuolization and acinar groups of up to seven cells; 

most of them were viable cells (not stained by the 

Sternheimer-Malbin stain). In both cases the cells 

were classified based on the morphology and the 

characteristics of the sediment: presence of casts, 

microscopic hematuria and oval fat bodies (Figure 

1, panel e, f and g). 
 

 
Discussion 
 

Chronic degenerative diseases such as type 2 

diabetes mellitus are a major cause of nephropathy 

that can lead to loss of kidney function.8 These 

conditions affect glomerular function and as a 

consequence, the renal tubules, causing detachment 

of renal tubular cells and formation of  urinary  casts.9
 

The morphology of renal cells in the urinary sediment 

of patients with renal diseases tends to be 

homogeneous; however, in some cases it can be 

drastically modified and cause false positives for a 

carcinoma. Reactive or reparative changes in renal 

cells have been observed in glomerular diseases, 

drug-induced tubular toxicity, ischemia, and severe 

tubular  damage.6  Renal  cells  with  abundant 

vacuolated cytoplasm, poorly defined borders, large 

oval nuclei, with varying degrees of pleomorphism, 

chromatin agglutination, and prominent nucleoli were 

observed in both patients. These cells appeared 

isolated or in cohesive groups of 7 to 30 and showed 

an acinar configuration, which is consistent with the 

characteristics of the reactive renal cells as 

described by Nguyen & Smith in 2004.6 This type of 

cells, due to the morphological alterations they 

present, are frequently misclassified as urothelial 

cells of low-grade neoplasms, renal carcinoma and 
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Figure 1. Reactive renal cells in patients with diabetic nephropathy. Patient 1: groups or acinar cells (a) and of large 
size (b and c) with cells of eccentric nuclei, prominent nucleuli, karyomegaly and granular cytoplasm and oval fat 
bodies with their birefringent intracytoplasmic lipids (d). Patient 2: acinar groups of cells with karyomegaly, eccentric 
nuclei and slight nuclear pleomorphism with slightly thick granular chromatin and cytoplasmic vacuolization (e, f 
and g) and presence of oval fat bodies with a large amount of intracytoplasmic lipids (h). Bright field microscopy, 
40x objective, Sternheimer-Malbin stain. Source: Own elaboration. 

 
 

 

adenocarcinomas. For the differential diagnosis 

between the reactive renal cells and the carcinoma 

cells, is important to look for the presence of renal 

casts associated with the tubular alterations 

generated by the glomerular disease and the 

dysmorphic microhematuria, which support the re- 

nal origin of the cells, in contrast with the neoplastic 

processes in which isomorphic hematuria is 

found.6,7,10-12   Casts were found in both patients and 

in one dysmorphic microhematuria of 40%. In 2008, 

Fogazzi et al. established that dysmorphic hematuria 

greater than 40% is associated with glomerular 

diorders.13 In addition, we reported the presence of 

fatty oval bodies in both subjects, which are an 

unequivocal sign of severe kidney disease and are 

frequently associated with nephrotic syndrome.5,14
 

 
The confirmation of the presence of reactive re- 

nal cells can be carried out by a positive immuno- 

cytochemical staining for the vimentin protein, in 

contrast with the urothelial cells of low-grade tumors. 

However, the immunocytochemical staining has the 

disadvantage of not being able to differentiate 

between a renal carcinoma and reactive renal cells, 

which can be done based on the type of hematuria 

and the presence or absence of casts.7,15  Due to the 

aforementioned, a series of morphological criteria has 

been proposed to give greater importance to cyto- 

logical interpretation in order to be able to differentiate 

these types of pathological processes based on these 

criteria.7
 

 

 

Conclusion 
 

Reactive renal cells are present in diseases that 

severely affect the renal tubules; the knowledge of 

their morphology and their adequate interpretation 

can guide the clinical diagnosis of kidney disease or 

neoplastic processes, with which they are commonly 

confused. This article describes the presence of 

these cells in patients with type 2 diabetes mellitus; 

but it is still necessary to continue analyzing the 

importance of the presence  of these cells in the diag- 
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nosis and prognosis of chronic diseases, as well as 

the establishment of morphological patterns that can 

be used by the clinical analyst. 
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