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Percutaneous renal biopsy in the district 
general hospital 

ABSTRACT?This paper reports a retrospective study 
of the clinical value of percutaneous renal biopsy in 

secondary referral centres. Between 1984-90, 205 
patients over the age of 16 had 218 biopsies at three 
district general hospitals. Adequate tissue was 
obtained in 194 patients (95%, 89% of the biopsies). 
Significant complications occurred in only four 
patients. In 170 patients (83%) the biopsy yielded 
information of diagnostic and prognostic value and 
influenced management. 
The main indications for biopsy were nephrotic syn- 

drome, in 63 patients, and chronic renal failure, in 58 

patients. The most frequent findings were minimal 

change disease, focal segmental glomerulosclerosis, 
IgA nephropathy, membranous glomerulonephritis 
and mesangiocapillary glomerulonephritis. The most 
obvious association between indication and histology 
was between haematuria and IgA nephropathy. 

Percutaneous renal biopsy in the district general 
hospital in patients selected by a nephrologist and per- 
formed by experienced or supervised operators is a 
safe procedure. There is a high yield of renal tissue 
which is of clinical value in patient care. 

Published series of the results of percutaneous renal 

biopsy originate largely from tertiary referral centres 
[1-5]. However, many patients with renal disease are 

managed in district general hospitals where the renal 
workload may more closely reflect the prevalence of 
renal disease in the general population. We therefore 

performed a retrospective study of renal biopsies per- 
formed in three district general hospitals in South-East 

England (with a total catchment population of 
700,000). Each hospital has a single consultant physi- 
cian specialising in renal medicine. All refer patients 
to tertiary centres for renal replacement therapy but 
have facilities for managing acute renal failure. 

Method 

Patients over the age of 16 on whom renal biopsies 
had been performed at the Whittington Hospital, 
Broomfield Hospital, and Basildon Hospital between 
September 1984-August 1990 were identified from 
renal unit records and histology. Details of the clinical 
characteristics and indication, histological diagnosis if 
made, complications of biopsy and effect of biopsy on 
clinical diagnosis and management were recorded for 
each patient. 
The clinical indications for renal biopsy were 

defined as follows: 

nephrotic syndrome: proteinuria and hypoalbu- 
minaemia sufficient to cause oedema; 
asymptomatic proteinuria: more than lg of protein- 
uria over 24 hours in the absence of oedema, 
renal insufficiency, significant haematuria, or 
other relevant pathology; 
haematuria: persistent microscopic haematuria or 
episodes of macroscopic haematuria in the 
absence of a urological explanation; 
persistent urinary abnormalities: presence of both sig- 
nificant haematuria and proteinuria in the 
absence of significant renal impairment or other 
relevant pathology; 
acute and subacute renal failure: decline in renal 
function over days or weeks; 
chronic renal failure: evidence of chronic renal 
insufficiency; 
other: where the indication did not fit one of the 
above categories. 

Percutaneous renal biopsies were performed using a 
modified Vim-Silverman, renal Menghini or 'Trucut' 
biopsy needle [6,7] by the renal consultant or registrar 
at each hospital. Localisation was performed at two 
centres by ultrasound [8] and by intravenous urogram 
at the third centre [9]. Light microscopy, electron 
microscopy, and immunohistochemistry were per- 
formed on all samples where appropriate and tissue 
was available. 

Clinically significant complications were identified 
from the case notes. Haemorrhage, either perirenal or 
manifest as haematuria, was not considered a signifi- 
cant complication unless it caused hypotension or 

required blood transfusion. The clinical utility of biop- 
sy was assessed from the case notes and after discussion 

with the responsible consultant as being of value when 
the biopsy influenced management (including being 
diagnostic or prognostic without necessarily producing 
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a change in therapy), or of no value when no tissue 
was obtained or no definite histological diagnosis 
made. 

Results 

Yield of tissue 

Each of the three centres contributed about one-third 
of the 205 patients on whom renal biopsies were per- 
formed. Eleven patients had more than one biopsy. Fig 
1 shows the age and sex distribution of the patients 
studied. Adequate renal tissue was obtained in 194 of 
205 patients (95%) and of 218 renal biopsies (89%). 
In seven patients (3%) the renal tissue obtained was 
normal and in a further seven patients, despite abnor- 
mal renal tissue, no histological diagnosis was made. 
Hence, pathognomonic histology was obtained in 180 
of the patients who underwent renal biopsy (88%) 
and in 83% of renal biopsies performed. 

Indications for biopsy 

The most frequent indications for renal biopsy were 
nephrotic syndrome (63 patients) and chronic renal 
failure (58 patients). Twenty five patients were found 
to have asymptomatic proteinuria, 22 had haematuria, 
14 patients presented with acute or rapidly progressive 
renal failure, and 14 patients had persistent urinary 
abnormalities. In the remaining nine patients, reasons 
for biopsy included four with a suspected diagnosis of 
vasculitis without a specific renal manifestation of vas- 
culitis. 

Histology 

Figure 2 shows the results in the 180 patients in whom 
a pathological diagnosis was made on biopsy. Of the 13 
patients with lupus nephritis, six were biopsied to 
make a diagnosis and seven to assess disease activity. 

Four of the 13 cases of interstitial nephritis were due 
to sarcoidosis and one was due to tuberculosis. Wegen- 
er's granulomatosis accounted for four of the 10 
patients with a diagnosis of vasculitis. 

Diabetic glomerulosclerosis was present in eight 
patients but a diagnosis other than diabetic glomeru- 
losclerosis was present in four of the 11 diabetics who 
underwent renal biopsy; two showed minimal change 
disease, one focal segmental glomerulosclerosis, and 
one pyelonephritis. Other less common diagnoses 
included hypertensive changes in four patients, post- 
streptococcal glomerulonephritis and thin membrane 
disease each present in three patients, acute tubular 
necrosis and ischaemic changes each in two patients, 
and obstruction and renal vein thrombosis in one 

patient each. 

Relationship between indication for biopsy and histological 
diagnosis 

The most obvious association between indication for 

biopsy and histology was the finding of IgA nephropa- 
thy in 13 of the 22 patients biopsied for haematuria, in 
contrast to the 14 patients presenting with persistent 
urinary abnormalities who had a wide range of diag- 
noses. The commonest findings in the 63 patients who 
presented with nephrotic syndrome were minimal 
change disease in 16, membranous glomerulonephri- 
tis in 11, focal segmental glomerulosclerosis in nine, 
lupus nephritis in seven, and mesangiocapillary 
glomerulonephritis in six patients. In the 25 patients 
with asymptomatic proteinuria findings were similar 
apart from the absence of minimal change disease, 
with focal segmental glomerulosclerosis accounting 
for four, membranous glomerulonephritis for three, 
mesangiocapillary glomerulonephritis for three, and 
vasculitis for three patients. 
The 58 patients biopsied for chronic renal failure 

with adequate renal tissue obtained at biopsy from 50 
patients (86%) showed a spectrum of disease. Five 
biopsies showed focal segmental glomerulosclerosis, 
five diabetic glomerulosclerosis, four sarcoidosis, four 
mesangiocapillary glomerulonephritis, four interstitial 
nephritis, four endstage disease, three membranous 
glomerulonephritis, three Wegener's granulomatosis, 
and three hypertensive changes. Other diagnoses 
included two each of lupus glomerulonephritis, other 
vasculitides and crescentic glomerulonephritis. 

Only 14 patients were biopsied for acute renal fail- 
ure: five showed crescentic glomerulonephritis, two 
acute tubular necrosis, and two interstitial nephritis. 
Three of the nine biopsies performed for other indica- 
tions (including exclusion of vasculitis without renal 
manifestations) had normal histology and two showed 
vasculitis (including one case of Wegener's granulo- 
matosis) . A table with the full details of the histological 
diagnoses found in each indication for renal biopsy is 
available on request from the authors. 

Fig 1. Age and sex distribution of 205 patients undergoing 
renal biopsy (120 men, 85 women) 

I | Men 
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248 Journal of the Royal College of Physicians of London Vol. 27 No. 3 July 1993 



Percutaneous renal biopsy 

Value of renal biopsy 

Table 1 shows the value of renal biopsy for the differ- 
ent indications for renal biopsy. Renal biopsy was of 
most value in patients with proteinuria and nephrotic 
syndrome but was of value in over 70% of patients in 
all diagnostic groups. Overall, renal biopsy influenced 
management in 170 patients (83%). 

Complications 

No patient died as a result of renal biopsy, but four 
had significant complications. One patient (aged 19), 
who presented with acute renal failure due to a rapidly 
progressive glomerulonephritis, developed a renal 

artery aneurysm after renal biopsy which had been 

performed without kidney imaging at the time of biop- 
sy and eventually required a nephrectomy. Three 

patients (aged 59, 65, and 74), all of whom were in 
chronic renal failure, had bleeding sufficient to neces- 
sitate blood transfusion although no further interven- 
tion was required. 

Discussion 

Previously reported series of renal biopsies in devel- 

oped countries have largely reflected the workload of 

tertiary referral centres [3]. Other large published 
series of biopsies demonstrate the clinical and histo- 

logical features of different presentations of renal dis- 
ease [10-12], or disease processes [13,14], or the value 
of renal biopsy in certain groups, such as the elderly 
population [15,16]. We report here the first large 
series to originate from district general hospitals in the 
UK. The indications for renal biopsy in this series 
reflect the clinical presentations of renal disease to the 
district hospital physician, and may therefore reflect 
more closely the patterns of renal disease in the popu- 
lation. 

Adequacy of tissue obtained by renal biopsy was 
defined by the opinion of the histologist rather than 
as an absolute number of glomeruli, to take account of 
the focal, evolutionary, and often non-specific nature 
of many of the pathological processes affecting the 
kidney (eg mild basement membrane thickening) and 
hence the varying amount of tissue required to make a 
definite histological diagnosis [17,18], Almost all 
(95%) renal biopsies yielded adequate tissue for histo- 
logical assessment, which compares favourably with 
other studies which yielded adequate tissue in 79-96% 
[1,3,19,20], 
The clinical benefit of biopsy was assessed as valu- 

Table 1. Value of renal biopsy for the different indications 
for renal biopsy 

Biopsy of 
value 

(diagnostic/ 
influenced 

management) 

n (%) 

No value (no 
tissue or no 

definite 

diagnosis) 

n (%) 

Total 

number 

Nephrotic 
syndrome 

Asymptomatic 
proteinuria 

Haematuria 

Persistent 

urinary 
abnormalities 

Acute renal 

failure 

Chronic renal 

failure 

Other 

59 (94) 

24 (96) 

17 (77) 
10 (71) 

10 (71) 

43 (74) 

7 (78) 

4(6) 

1 (4) 

5 (23) 
4 (29) 

4 (29) 

15 (26) 

2 (22) 

63 

25 

22 

14 

14 

58 

9 

Fig 2. Histological diagnoses in 180 
abnormal renal biopsies (numbers in 
brackets) 
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able if it influenced management, including making a 

diagnosis, or as being of no value. For several reasons 
it was not considered useful to make a distinction 

between a biopsy which is diagnostic but does not 
result in a change in therapy, and a diagnosis which 
results in a change in treatment. For many renal dis- 
eases, such as IgA nephropathy, there is no disease- 

modifying therapy, and this method of categorising 
the value of renal biopsy would reflect the incidence of 
the underlying diagnoses in that the diagnosis deter- 
mines whether specific treatment is available. Further, 
individual clinical practice as to whether to treat some 
renal diseases varies: eg, the use of immunosuppressive 
therapy in membrane glomerulonephritis, and this 
would influence the assessment of value of renal biop- 
sy. Combining diagnostic biopsies that lead'to no 

change in therapy with biopsies that do alter therapy 
has the advantage of recognising the value of not miss- 

ing treatable conditions as well as avoiding unneces- 

sary and potentially hazardous medication. Of equal 
importance is the real benefit to the patient and physi- 
cian of knowing the diagnosis and prognosis with its 
associated implications for life assurance, follow-up 
assessments, and other matters affecting the patient's 
lifestyle. 

Renal biopsy was of value in 83% of our patients 
when assessed in this way. Prospective studies also con- 
firm the clinical utility of biopsy. There were differ- 
ences between the prebiopsy and pathological diagno- 
sis in 44-63% of biopsies, and a change in the 

therapeutic approach in 31-34% [4,5]. It was not pos- 
sible to predict the likely clinical value of renal biopsy 
from the clinical presentation and indication for biop- 
sy in our study, but renal biopsy was of value in over 
70% of patients for each indication. 

Nephrotic syndrome was the most common indica- 
tion (31%); this was also the case in several other stud- 
ies where it accounted for 21-37% of presentations 
[2,3,5,19]; however, in our study chronic renal failure 
was a much more common indication for biopsy 
(28%) than in these other studies (3-12%). The sub- 
clinical presentations of asymptomatic proteinuria 
(12%), haematuria (11%), and persistent urinary 
abnormalities (7%) were found as often as in a com- 

munity-hospital-based series in the United States [19]. 
Fewer patients (7%) presented with rapidly progres- 
sive renal failure than in some series [5,17,20], reflect- 

ing differing referral patterns. 
Comparisons with published series show similar 

prevalence of glomerular disease including minimal 

change disease, focal segmental glomerulosclerosis, 
IgA nephropathy, membranous glomerulonephritis, 
and mesangiocapillary glomerulonephritis [19,21]. 
The correlations between indication for biopsy and 

histology were also in general agreement with the liter- 
ature [10,22], in particular the strong association 
between IgA nephropathy and haematuria [11]. 

Renal biopsy in diabetic patients was not performed 
routinely but was considered whenever there were 

atypical features, such as heavy proteinuria without 

retinopathy [18]. Using such criteria; 36% of diabetic 
patients in our study had a diagnosis other than dia- 
betic nephropathy, in keeping with other series [23, 
24]. It was also not our practice to biopsy patients pre- 
senting with classical acute post-infectious glomerulo- 
nephritis unless the presentation or course of the dis- 
ease was unusual. 
Whether renal biopsy is always indicated in nephrot- 

ic syndrome is still disputed [25,26] and the threshold 
for biopsy depends to some extent on whether 

immunosuppressive therapy is advocated for membra- 
nous glomerulonephritis and other glomerulonephri- 
tides [27]. The renal physicians in our hospitals had a 
low threshold for biopsy in nephrotic syndrome, and 

biopsy was of most value in patients with nephrotic syn- 
drome or proteinuria, as in some other studies [1, 
3-5]. There is a similar debate on the role of biopsy in 

lupus nephritis, either to establish a diagnosis or to 
assess disease activity (with regard to the need for 
immunosuppressive therapy); we had a low threshold 
for biopsy in both these situations [28-30]. 

Renal biopsy was a safe procedure in this series. 
There were no deaths; the reported mortality associat- 
ed with 19,459 renal biopsies performed between 1951 
and 1990 was 0.08% (31). Blood loss severe enough to 
require transfusion occurred in 1.4% of our biopsies, 
similar to the 0-2.9% reported in other series [31,32]. 
One patient, whose kidney was not imaged at the time 
of renal biopsy, required a nephrectomy. This 0.5% 
incidence of nephrectomy falls within the published 
0.06-2.6% range of incidence for nephrectomy as a 

complication of renal biopsy [8,31]. 
Renal biopsy is increasingly being performed by 

radiologists using ultrasound and CT-scan guided 
spring-loaded needle biopsy devices [20,32,33]. Whilst 
this method is safe and has a high yield of tissue in 

carefully selected patients, its increasing use may result 
in non-nephrologists asking radiologists to perform 
renal biopsies. We believe that the risks of the proce- 
dure and the potential benefits to any one patient can 

only be fully assessed by a nephrologist, who will gen- 
erally work with a pathologist with a renal interest. 

In conclusion, percutaneous renal biopsy with local- 
isation of the kidneys can be performed safely in the 
district general hospital by experienced or supervised 
operators. There is a high yield of adequate renal tis- 
sue which is diagnostic and of clinical utility in a high 
proportion of cases. Renal biopsy continues to be an 

important investigation in the management of selected 

patients presenting with renal disease to the district 

general hospital. All patients in whom renal biopsy is 
considered require assessment by a nephrologist. 
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