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Ultrasound guided percutaneous renal biopsy
RAJIV JAIN, SUKHPALSAWHNEY, S. C. TIWARI, M. BERRY, S. MUKHOPADHYAY,
R. R. SINGH, A. VASUDEV

ABSTRACT
One hundred and forty percutaneous biopsies were per-
formed on infants, children and adult patients, using a
real-time ultrasound sector scanner for continuous
monitoring during the procedure. A comparison of
ultrasound with other guidance modalities shows that
ultrasound guided biopsies have higher success and lower
complication rates. In our series, adequate biopsy samples
were obtained from 96% of the patients. There was a
3.6% incidence of major complications, which were
managed conservatively.

INTRODUCTION
Various techniques for localizing the kidney for percuta-
neous biopsy have been described since the introduction
of the procedure in 1951 by Iversen and Brun.' These
range from blind renal biopsies to the use of fluoroscopy
after renal opacification with contrast media.? renal
isotope scanning," and ultrasonic techniques.v? We have
used a special biopsy guide attached to the transducer of a
real-time sector scanner to increase the accuracy and
safety of the ultrasonic method. We describe this
technique and compare it with other techniques.

\

METHOD
Between 1985 and 1987, 140 patients with a variety of
renal diseases were referred from the Nephrology,
Paediatrics and Immunology services of the All India
Institute of Medical Sciences for ultrasound guided renal
biopsies. Their ages ranged from 10 months to 76 years.
There were 43 children under 15years of age-6 were less
than 2 years; 9 between 2 and 5 years; and 28 between 5
and 15 years. Biopsy was performed to confirm the pre-
sence or assess the severity of renal parenchymal disease
(91 patients), or to establish a baseline (47 patients) with
systemic lupus erythematosus (SLE). We have included.
biopsies of two renal transplants, clinically suspected to
be undergoing rejection. We also performed biopsies in
patients who had failed conventional 'blind' biopsies, and
in very small uncooperative children.
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Biopsy was contraindicated in the presence of a bleed-
ing diathesis or an obvious infection.

An ATL MK-600 real-time sector scanner with a
mechanical type, 3 MHz transducer and a clip-on disposa-
ble plastic mechanical guide with multiple grooves to
accommodate needles of various sizes was used (Fig. 1).

FIG. 1. Transducer with grooved disposable
biopsy guide (arrow)

PROCEDURE
The patient was made to lie prone on the table with a bols-
ter under the upper abdomen to fix the kidneys during
biopsy. Sedation with intravenous diazepam was used
only in the very young, uncooperative patients. The
patient's back was cleaned and draped, and sterile coupl-
ing jelly applied to the skin. The transducer was covered
with a specially shaped, sterile, disposable latex glove.
Both kidneys were scanned and the one with a clearly
visualized lower pole chosen for biopsy. This was because
(a) it was the most accessible part of the kidney; (b) it con-
tained only cortical tissue; and (c) it was far away from the
vascular structures of the renal pedicle. The mechanical
biopsy guide was attached to the transducer and the
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TABLE I. Analysis of 140 biopsy specimens
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Specimens Renal Adequate for Inadequate for diagnosis
submitted parenchymal diagnosis Reason No.

tissue No. %

Light microscopy 140 139 134 96 Medullary tissue only 3
Too few glomeruli 2
Renal pelvic tissue only 1

Immunofluorescence 129 129 110 85 Medullary tissue only 17
Too few glomeruli 2

selected kidney rescanned so that the lower pole fell bet-
ween two marker lines on the video monitor.

Local anaesthetic (2% Xylocaine solution) was then
injected along the approximate path to be taken by the
biopsy needle. A disposable Trucut biopsy needle with an
11.4 em long cannula and a 20 mm specimen notch was
used. The needle was introduced through the slotted
guide, the skin punctured and the progress of the needle
through the subcutaneous tissues of the back monitored
on the screen. When the needle tip reached the renal cap-
sule, the patient was asked to stop breathing. The needle
tip was then advanced till it punctured the renal cortex. A
biopsy specimen was obtained and the needle withdrawn
(Fig. 2). The patient was required to hold his breath for
less than 10 seconds.

The patient was then transferred to the ward with
instructions to have complete bed rest for 6 to 12 hours,
collection of urine samples for 24 hours, and to have a
high fluid intake if the clinical condition permitted. Vital
signs, abdominal pain and distension were regularly
monitored for 24 hours, initially every 30 minutes and
then hourly. Follow up scans were done only in patients
suspected to have complications.

Two biopsy specimens were obtained from all patients;
one part was sent for immunofluorescence (IF) and the
rest for light microscopy. A biopsy specimen was consi-
dered adequate if a histological diagnosis was possible or

FIG. 2. Ultrasound scan showing position of needle (arrow)
with its tip (curved arrow) in the lower pole of the renal
cortex

TABLE II. Number of glomeruli obtained (140 biopsy specimens)

No. of glomeruli No. of specimens %

Oto 5 11 8
6to 10 31 22

11 to 15 38 27
16 to 20 25 18
above 21 35 25

if it'contained more than 5 glomeruli. The biopsy attempt
was considered to have failed if no renal tissue was
obtained.

Complications of renal biopsy were considered mild if
they required no special treatment, e.g. macroscopic
haematuria for less than 24 hours or mild flank pain.
Serious complications were those that required major
intervention, prolonged the stay in hospital, or resulted in
permanent sequelae.

RESULTS
Of the 140kidney biopsies performed, renal parenchymal
tissue was obtained in 139. Tissue obtained was adequate
for a histological diagnosis in 134 biopsies (96%) and
adequate for IF studies in 110 of the 129 specimens sub-
mitted (85%) (Tables I and II). The lower adequacy rate
for specimens sent for IF studies may be explained by our
preference to submit as much tissue as possible for light
microscopy. As a result the small piece of tissue sent for
IF studies stands a greater chance of containing medullary
tissue only, more so if the distal part of the tissue obtained
is sent for IF. One biopsy specimen, amongst our very first
few biopsies, did not contain any renal parenchymal
tissue, but only renal pelvic tissue. The biopsy specimens
from both renal transplants showed chronic rejection and
thus further management of these patients was nephrec-
tomy and repeat transplantion. No other organ was ever
injured or biopsied in any of our procedures. The detailed
histological diagnoses are given in Table III.

Five of our patients had major complications-two
developed large perinephric haematomas and three had
persistent haematuria, all requiring blood transfusions.
Both patients with large perinephric haem atom as .corn-
plained of severe flank pain and oliguria about one week
after the biopsy. Clinical examination revealed severe
anaemia and a tender lump in the flank on the side of the
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TABLE III. Histological diagnoses (140 biopsy specimens)

Glomerulo- No. of
nephritides specimens

Others No. of
inadequate
samples

No. of
specimens

Minimal change 34 Vasculitis 5
Diffuse prolife- 23 Chronic inter- 2

rative stitial nephritis
Masangio prolife- 22 Rejection 2

rative Amyloidosis 1
Sclerosing 21 End-stage renal 1
Crescentic 10 disease
Membranous 9
Membrano- 2

proliferative
Focal proliferative 2

6

biopsy. In both patients, CT scans showed large perinep-
hric haematomas extending into the right iliac fossa and
the pelvis. However, the treatment required for both was
blood transfusions and analgesics, which resulted in
resolution of the symptoms. At the time of biopsy, both
patients were moderately hypertensive and uraemic, but
had a normal blood coagulation profile. There were no
problems during the biopsy and the samples obtained in
both were adequate.

No other complications occurred in the 46 other
patients who were uraemic and/or hypertensive at the
time of biopsy. Three patients had haematuria lasting
from 48 to 72 hours and required blood transfusion. Seven
patients had gross haematuria usually lasting for 2 to 3
hours and for a maximum of 12 hours. No special treat-
ment was needed except close monitoring of vital signs
and maintenance of an intravenous line. One patient had
persistent flank pain on the side of the biopsy for two days
though there was' no haematuria and no decrease in the
haematocrit. However, CT and ultrasound scans showed
a small haematoma localized around the lower pole of the
biopsied kidney.

In no patient did we encounter a life-threatening com-
plication, nor was surgical correction ever considered.
Our results are summarized in Tables I, II and III.

DISCUSSION
In 1951, Iversen and Bruni introduced the technique of
percutaneous kidney biopsy for the diagnosis of renal
parenchymal disease. The kidney was localized by an
intravenous pyelogram in the sitting position, and biopsy
was performed in the same position from the lower pole
of the kidney, with a 55% success rate. The procedure is
still followed with minor modifications. The relatively
lower success rate of this technique, e.g. 83% reported by
Carvajal et al. ,8 may be because of the fact that the initial
investigation (intravenous urogram or plain radiograph)
is usually performed with the patient in a position and
phase of respiration not similar to that at the time of
biopsy. This may be because the procedure is performed
without monitoring.

In the past three decades many modifications of the
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localization techniques have been proposed to increase
the accuracy and safety of the procedure. Lusted and co-
workers- in 1956 and Fernstrom and Lindblom? in 1962
reported percutaneous renal biopsy under image intensi-
fication fluoroscopy after intravenous injection of iodinated
contrast materials. Fernstrom and Lindblom? reported a
94% success rate, though with a 16% incidence of major
complications. Other disadvantages of fluoroscopic
guidance include radiation exposure to both patient and
physician.l? dependence on adequate renal function+
intravenous injection of iodinated contrast materials;"
and the need for bi-plane fluoroscopy or a C-arm unit if
depth monitoring is to be performed.

Telfer and colleagues' in 1964 and Baum and
associates'? in 1966 used radio nuclide scanning of the kid-
ney to localize it for biopsy. They found it slightly better
than intravenous urography, and that the use of iodinated
contrast media was not necessary. But the dependence on
renal function and the radiation risk to the patient still
existed. In addition, the procedure required sophisticated
equipment and the isotope which may not always be readily
available. The success rates in the above two series, 81%
and 86% respectively, were not much better than those
obtained with radiographic methods. Moreover, localiza-
tion by radio nuclide scanning was a time-consuming
process, requiring about an hour.

The use of ultrasound for localization of the kidney for
biopsy was first described by Berlyne" in 1961, using an
A-mode scanner. Many other investigators>? have
described the use of static B-mode scans for renallocaliza-
tion. In all these methods the lower pole of the kidney was
identified, the chosen puncture site on the skin marked,
and the depth of the kidney from the skin measured on
the scan. Following this, a fine probing needle was used to
confirm the site and depth of the kidney. Biopsy was then
performed without any monitoring. Success rates of 84%,
93% and 95% were reported with static B-mode ultra-
sound. Other advantages of ultrasound are that it is non-
invasive, independent of renal function, and does not
involve radiation or injection of iodinated contrast media.

In 1984, Saitoh'! reported the use of a real-time sector
scanner with a biopsy guide attachment for renal biopsy
under continuous monitoring with a 96% success rate and
no major complications. The time required for the proce-
dure, from localization to obtaining the biopsy specimen,
was about 40 seconds.

Nadel and colleagues'? in 1986 used CT guidance for
renal biopsies with a 94% success rate and a 6% incidence
of major complications. The two main drawbacks of this
method are the high expense and the time consumed,
without any advantage of higher success or lower compli-
cation rates. Moreover, it involves exposure to radiation
and it is not possible to monitor continuously (Table IV).

In our series of 140 patients, we were successful in
obtaining renal parenchymal tissue in 99% of the biopsies,
of which 96% (134/140) samples were adequate for
histological diagnosis. Major complications encountered
were two large perinephric haematomas and three instances
of gross haematuria requiring blood transfusions. One
patient who had persistent haematuria had renal amyloi-
dosis, which is a predisposing factor for haematuria after
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TABLEIV. Techniques used for guided biopsy
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Technique and reference No. of Adequate Major compli- Approximate
cases samples (%) cations (%) time required

Pyelography
Carvajal et at. (1971)8 890 83 4.8 20 to 30min

Image intensifier
Fernstrom and Lindblom
(1962)9 50 94 16.0 20 to 30min

Radionuclide scans
Telfer et al. (1964)3 11 81 n.m.}
Baum et al. (1966)10 7 86 n.m. 45 to 60 min"

Static B-mode US
Kristensen et al. (1974)5 25 84 4.0 }
Mailloux et at. (1978)6 76 93 8.0 40min
Chan et at. (1983)1 100 95 1.0

Real-time US
Saitoh (1984)11 150 96

3.~ ) 40 sees"Present series 140 96
CTGuided

Nadel et at. (1986)12 17 94 6.0 20 to 30 min

n.m. Not mentioned in the study.

biopsy. There was no relation between the incidence of
major complications and inadequacy of the biopsy as
reported by Carvajal et al.; instead, in' most of these
patients (4/5), the biopsy sample contained a large
number of glomeruli. However, both our patients with
perinephric haematomas were moderately hypertensive
and uraemic-both factors predisposing to these compli-
cations.f

Rosenbaum and associates'> performed CT scans on 20
patients who had undergone fluoroscopically guided kidney
biopsies. They found an 85% incidence of perinephric
haematomas occurring after biopsy. Only three of these
were large enough to cause an appreciable fall in the
haematocrit and required blood transfusions. Repeat CT
scans on these patients after three months showed complete
resolution of all haematomas without any treatment.

We would like to reiterate that percutaneous renal
biopsy performed under real-time ultrasound guidance is
a very accurate procedure and is associated with a small
but acceptable risk of complications, most of which do not
require any specific treatment. We also feel that where
ultrasonic guidance is available patients should not be
subjected to 'blind' biopsies or biopsies performed with
localization by techniques involving radiation and
intravenous contrast media.
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