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ABSTRACT 
The value of urinary erythrocyte morphology in diagnosing glomerular and non glomerular haematuria was studied using phase 
contrast microscopy in 105 patients with significant haematuria. Fifty-eight (93.6%) out of 62 patients with glomerulonephritis had 
dysmorphic erythrocytes and 40 (93.1%) out of the 43 patients with nonglmnerular disease had isomorphic erythrocytes in the urine. 
A mixed picture of glomerular and nonglomerular haematuria was seen in 5 patients. The sensitivity was 93.6%, the specificity was 
97.7% and the positive predictive value was 98.3% for glomerulonephritis in patients with dysmorphie haematuria. The positive 
predictive value for a nonglomerular source of bleeding was 96.7% with isomorphic haematuria. It is concluded that phase contrast 
microscopic examination of erythrocytes in urine is a simple, inexpensive and noninvasive technique that reliably distinguishes 
between glomerular and nonglomerutar bleeding in patients. 
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INTRODUCTION 
Haematuria is a common diagnostic problem in clinical practice 
and may result from renal, urologie or systemic diseases. 
Haematuria clue to glomerulonephritis may not always be asso- 
ciated with the presence of red cell castst'> or proteinuriat'I and 
may hence be difficult to distinguish from haematuria from the 
lower urinary tract. A simple, reliable and non-invasive method 
of differentiating glomerular from nonglomerular source of 
haematuria will enable one to plan appropriate investigations 
without subjecting the patients to unnecessary invasive proce- 
dures. 

Birch and Fairley(16t have reported that urinary erythrocytes 
of glomerular origin arc dysmorphic using phase contrast 
microscopy. Conversely erythrocytes of nonglomerular origin 
are isomorphic. Their findings have subsequently been con- 
firmed by numerous studiest7 " I. In a developing country where 
resources and the patients' acceptance for invasive procedures 
are t imited, the ability to diagnose the cause of haematuria by this 
method would be of great value. We therefore tried to assess the 
value of microscopic analysis of erythrocyte morphology using 
phase contrast microscopy in identifying the source of bleeding 
in patients with haematuria in the local context. 

PATIENTS ANI) METHODS 
One hundred and twenty consecutive patients with haematuria 
were identified from the nephrology and urology inpatient and 
outpatient populations. A single-blind coding protocol was fol - 
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lowed during analyses to ensure that the investigators were 
unware of the clinical diagnosis. Midstream urine samples from 
the patients were examined within one hour of collection. Eryth- 
rocyte numbers were assessed in uncentrifuged urine whilst 
erythrocyte morphology was assessed in centrifuged urine. Eryth- 
rocyte morphology was assessed only when significant haematuria 
(>13000 cells/ml) as defined by Fairleytbt was present. 10mí of 
urine was centrifuged at 2000 rpm for 5 minutes in a centrifuge 
with a swing -out head. 9.5 ml of supernatant was removed and 
the sediment was resuspended in 0.5 ml of supernatant. One drop 
of sediment was examined in a Fuchs -Rosenthal chamber using 
phase contrast microscopy (Olympus BH microscope equipped 
with phase contrast illumination, x 400). 

Erythrocyte morphology was assessed as either glomerular 
(dysmorphie) (Fig 1) or nonglomerular (isomorphic) (Fig 2) as 

reported previously by Birch and Fairley°-4p. Haematuria was 
considered 'gllomcrular' if erythrocytes in the urine showed a 

wide range of morphologic variation, frequently with loss of 
haemoglobin 'Nonglomcrular' haematuria was diagnosed where 
erythrocytes were morphologically uniform with not more than 
two cell populations present. Urine samples containing an even 
proportion of glomerular and nonglomerular erythrocytes were 
called mixed. The sediment was also examined for the presence 
of red cell casts and uncentrifuged urine samples were analysed 
with dipstick (Combi 9) for albumin, pH and blood. 

The diagnosis was established by an independent observer 
who was unaware of the urine findings using results of investiga- 
tions in radiology, cystoscopy and renal biopsy. 

RESULTS 
In 15 out of the 120 patients, the urinary erythrocyte count was 
less than 13000/ml. The urine samples from these patients were 
not studied further. The remaining 105 patients (87.5%) had 
significant haematuria as defined earlier. Sixty-two of these 
patients had glomerulonephritis of various types proven by renal 
biopsy (Table 1). The mean urinary erythrocyte count in these 
patients was 90,000 ± 61,000 (range: 14,000 - 200.000) cells/ 
ml). Forty-three patients had nonglomerular disease proven by 
radiology and/or cystoscopy ('cable I). The mean urinary eryth- 
rocyte count in these patients was 123,000 ± 80.000 (range: 
15,000 - 270.000 cells/ml). Fifty eight (93.6%) out of the 62 
patients with glomerulonephritis had dysmorphic erythrocytes in 
the urine and 40 (93.1%) out of the 43 patients with nonglomerular 
disease had isomorphic cells in the urine (Table II). This differ- 
ence is highly significant (p < 0.001), using chi-square test. 

A mixed picture of glomerular and nonglomerularhaematuria 
was seen in 5 patients (renal calculi - I, polycystickidney disease 
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- I , IgAnephrop t by - I, di (fuse proliferative glomerulonephritis 
- 1, membranopoliferative glomeruloncphritis - I). 

Table I - Clinical diagnosis in 105 patients with 
haematuria 

Diagnostic group Number of 
patients 

Glwnernlar disease 

IgA nephropathy 
Membranous GN 
Diffuse proliferative GN 

Focal segmental proliferative GN 

Crescenic GN 
Focal glomcrulosclerosis 
Membranoproliferative GN 

Focal necrotising GN 

18 

17 

12 

5 

3 

3 

2 

2 

Nnnglarneralar disease 

Renal calculi 
Carcinoma of bladder 
Polycystic kidney disease 

36 
6 

GN : gtomeruI one phritis 

Table II - Pattern of erythrocyte morphology in urine 
samples from 105 patients with haematuria 

Diagnostic 

group 

Number of patients shoving 

Dysmo phic 

cells 

Isomorphic 

cells 

Mixed morphology 

pattern 

Glomcrulo- 
nephritis 

58 (93.6%) 1 ( I .6%) 3 (4.8%) 

Nonglomeru lar 

disease 
I ( 2.3%) 40 (93. I%) 2 (4.6%) 

Total 59 51 5 

DISCUSSION 
This study has confirmed that determination of erythrocyte 
morphology using phase cont rast microscopy is a highly accurate 
method to differentiate glomerular from nonglomerular 
haemat uuia. For glomerular bleeding the sensitivity was 93.6% 
the specificity was 97.7% and the positive predictive value was 

98.39í. For nonglomerular bleeding the positive predictive value 
was 96.7r/r. Thus on the basis of erythrocyte morphology it would 
he possible to channel patients with haematuria towards appro- 
priate investigations. Patients presenting with glomerular 
haematuria associated with or without red cells casts and 
proteinuria would need a renal biopsy, and patients presenting 
with nonglomet ular haematuria would need urologie and/or 
radiologie evaluation. 

A mixed picture ofglomerularaid nonglomerular haematuria 
was seen in 5 patients and was associated with IgA nephropathy, 
diffuse proliferative and membranoproliferative 
glomeruloncphritis. renal calculi and polycystic kidney disease. 
Birch and Fait ley"" have reported mixed haematuria in IgA 
nephropathy whilst Fasset and co-workers"' have reported its 

occurrence in patients with renal calculi, IgA nephropat by. 

mesangtproliferative glomerulonephrit is, membranous 
glomerul one phri t is. mesa rig iocapi II a ry glomerulonephritis, sys- 
temic lupus erythematosus and diabetic nephropathy. The cause 
for mixed haematuria is unclear Fat rley and 13irch suggest that 
vascular lesions might be present in the mucosa of the urinary 
tract in patients with IgA nephropathy which could account for 
some nonglomerular bleeding in this type of glomerulonephritis'4t. 

Doubts have been expressed regarding the diagnostic reli- 
ability of phase contrast microscopy"". Inter -observer variation, 
lower specificity and sensitivity"'l have also been reported. The 
criteria for diagnosing glomerular bleeding have varied. Sonic 
have diagnosed glomerular bleeding when more than 80% of the 
cells are dysmorphic and nonglomerular bleeding when more 
than 80% of the cells are isomorphic(?). Others have regarded 
more than 75% dysmorphism as indicative of glomerular bleed- 
ing and more than 83% isomorphism as indicative of 
nonglomerular bleeding 101. 

In order to overcome observer variability, the Coulter coun- 
ter which estimates erythrocyte size has been used to distinguish 
glomerular from nonglomerular bleeding113-161. None of these 
studies compared this technique with phase contrast microscopy. 
Two recent studies comparing these techniques have found both 
to be reliable and sensitivee'''. 

The cause for the cysmorphie shape of erythrocyte is not 

known. It has been postulated that erythrocytes acquire this shape 
as a result of mechanical stress when the cells pass through 
defects in the glomerular basement membranes 9) and as a result 

Fig 1 - Glomerular (dysmorphie) erythrocytes (x 400) 

Fig 2- Nonglonicrular (isomorphic) erythrocytes 400) 
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of changes in osmolality and pH as the erythrocytes pass through 
the renal tubules(5). Recently, it has been shown that changes in 
pH and osmolality of the urine play a role in the causation of the 
dysmorphic shape'201. 

In conclusion, our study confirms that phase contrast micro- 
scopic examination of erythrocytes in the urine is a simple, 
inexpensive and noninvasive technique that reliably distinguishes 
glomerular from nonglomerular haematuria. It enables the clini- 
cians to select the most appropriate investigtions, thereby avoid- 
ing unnecessary and invasive diagnostic procedures 
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Larry Chin paid$680,000/- for a semi-detached house in Namely place two and a half years ago. 

Today, the same property can fetch $1.4 million 

Is he happy to make $720,000 for an investment of $680,000/- within two and a half years? or 
does he think that his property will reach $2 million? 

Is it true that the best way to invest in property is to cash in on other's uncertainty and why? 

Which is the best way to invest in property with minimum investment and maximum return? 

Do you believe in investing in an area that not many people notice? 

We, at BOBIMARG COMPANY, a licenced Real- Estate company established since 
1975 have successfully put together numerous good deals during the 18 years have seen 

the greedy ones suffer and the wise one enjoy their fortune. 

Please feel free to call us for the answers. 

We are at your service on all matters relating to buying, selling, leasing of properties. 

Call Mr. Ronald Ho/Phillip at Tel: 3392322 (5Lines) 
Fax: 3391189/3363305 
Ronald - 3183607 (Pager) 

Phillip - 2137773 (Pager) 8261268 (H. Phone) 
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