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Complications of the Ultrasound-Guided Needle Biopsy of the Kidney in Dogs
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Abstarct: Percutaneous needle biopsy of the kidney may be helpful in formulating prognoses and treatment
plans for some disease of kidney. Ultrasound guidance for renal biopsy improves the efficacy of the procedure.
Complications of renal biopsy include hematuria, hemorrhage, mfection, local peritonitis and severe circulatory
dysfunction. The purpose of this study was to evaluate the accuracy of the techmque and the possible
complications of biochemical, hematological, radiological, ultrasonographical and pathological changes after
ultrasound-guided needle biopsy of the kidney. Ten adult dogs were used, an 18 gauge Vim Tru Cut biopsy
needle was introduced into the cranial pole of the right kidney using sonographic guidance. Clinical,
ultrasonography and radiology, hemathological, biochemical and pathological changes were evaluated after
biopsy procedure. All the biopsy samples contaned renal tissue. Climical evaluations showed that changes
were all within normal reference ranges. Ultrasonographically and radiologicallly evaluations showed that no
changes in kidney sizes. The results of hematological and biochemical evaluations showed that no statistically
significant difference (p>0.05) between blood samples performed pre-biopsy and post-biopsy was found during
the study. The results of tlus study indicate that the ultrasound-guided renal biopsy can be safely obtained
from healthy dogs using 18-gauge Vim Tru Cut biopsy needle. Our study suggests that ultrasound-guided renal

needle biopsy procedure has a minimal complication in dogs.
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INTRODUCTION

The percutaneous needle biopsy of the kidney 1s a
useful method for evaluating renal disease in dogs
(Osborne et al., 1996, Groman ef al., 2004). Renal biopsies
play a valuable part in determining specific causes
of primary lkidney disease (Osbome et al, 1969
Jeraj et al., 1982; Osborne et al., 1996, Drost et al., 2000).
By detecting the underlying cause for the renal
dysfunction, a specific therapy can be formulated
(Osbome et al., 1969, Osborne et al., 1996; Lulich et ai.,
1992; Drost et al., 2000). Information obtained by renal
biopsy may confirm, support or eliminate diagnostic
probabilities formulated on the basis of the history,
physical examination, laboratory data and radiographic or
ultrasonographic evaluation. Results of biopsy may be
helpful in formulating prognoses and treatment plans for
some diseases. In cases where renal biopsy permits
establishment of a specific diagnosis, knowledge of the
etiology facilitates formulation of specific therapy
designed to eliminate or control the underlying causes of

renal disease. Since, first introduced into veterinary
practice nearly 40 years ago, current methods employ
improved needle biopsy devices and less invasive
methods of accurately directing the biopsy needle into the
target tissue (Osbome ef af., 1996, Groman ef al., 2004).
Several methods for obtaiming biopsy samples of kidney
in small ammals have been described, including blind
percutanecus biopsy, the keyhole technique, biopsy
during laparatomy or laparascopy and endoscopic
biopsies (Grauer et al, 1983; Osborne et al, 1996;
De Rycke et al,, 1999, Wise et al., 2002; Groman ef af.,
2004).

In recent years, ultrasound-guided biopsy of organs
such as the liver, kidney, spleen, pancreas, stomach,
intestine and prostate became very popular. By direct and
constant visualization of the biopsy needle and the target
organ, accuracy and safety are improved (Hager et al.,
1985, De Rycke et al., 1999). Moreover, this technique is
inexpensive, rapid, mimmally invasive and it requires no
general anesthesia (Reading ef al., 1988, De Rycke ef af .,
1999).
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Twio types of perotaneous biopsy samples can be
obtained from kidney. Aspiration bWopsy with needles
ranzing in size from 12-22 gasge wields cytologic samples.
The term fine-needle aspir dtion biopsy isreserved for the
usze of needles smaller than 20 gauge. Penetrating kidney
with needles of this caliber causes mindmal risk of sepsis
ot extensive bleeding Disadwartages of this type of
tieedl e are its flexitdlity and its small diameter which make
ultrasonographic Wsualizati onom ore difficudt (Hager ef o,
1985, De Rycke ef af, 19990, Tissue-core biopsy, using
larger (usually 14-18 gauge) needles,  wields tisse
plugs for histopathologic examination (Saitoh, 1984
De Rycke ef f, 19997

Aoraildble biopsy needles have evolved from the
types operated marnally with 2 hands (e.g, Franklin-
modified Vim-3ilverman needles), to the types operated
marmally with one hand (&g, Tre-owt® needles) and
finally to the asgomated springloaded types ez,
Monopty® needles) operated by activating a trigger
when the needle is properly positioned.

Ultrasound guidance for renal biopsy ithpeoves the
efficacy of the procechwe (Hager ef al., 1985; Hoppe ef o,
1986, Dirost ef al, 20000, Direct detection of the kidney
and biopsy neede alows retriewal of a hdgher quality
samiple  and  decreases the sewerity of complication
(Hager ef of , 1985, Hoppe ef al, 1986 Nymanef af, 1997,
Dirost ef al., 20000, Even with ultrasound guided bopsy
petfortmed by experienced individuals, biopsy of the
kidreys has the potential to cavse further tenal datmage.
In addition to mechanical trana drectly cansed by the
acbraticemmeent of the needle thr oagh the renal parenchrma,
vatying degtees of ischemia and infarction also ccour
secondaty to distuption of petfusion of Hood through
vessels damaged by biopsy needles. Becanse rena
atteries ate end-arteries without collateral blood supply,
sudden occlusion or transection of aty portion of the
atterial tree will be followed by ischemia andinfarction of
parenichyna distal to the site deprived of perfusion. This
techarism (ischemia and infarction) may resdt in oa
significantly greater quartity of dathage to nephrons that
techanical tissue damage directly caused by the needle.
Complications are decreased asitice, the operator can
ohzerve atd avodd tmportant structre (Hager efal, 1985,
Hoppe o A, 1926, Nyman of al, 1997, Drost of a4l
20007, Urforbanately, renal biopsies are not withoot
complications. Complications of renal Wopsy inclhade
hemataria, hemorrhage, an inadecuate biopsy sample,
irfection and arteriovenos fistid as (O shorne ef 2], 1996,
Ditost of al, 20000, The other complications reported
followring renal Wopsy in dogs include local peritoritis
and lyrdronephrosis. Sl the frecquency of severe
cothjpli cati oesis low (Livvaghi ef al, 1983, De Eycke ot ol ,

19995, The tmost important contraindcations for rena
biopsy are hemorthagic tendencies and severe cirou atory
dhyrsfiacti on.

It this shady, we described the techud cpe and results
of the ultrasound guided needle biopsy of the kidney in
ten normal dogs. The porpose of this study was to
evduate the accuracy of the techrdepe (presence of
targeted tismue regardless of its diagnostic walue), the
histalogic cuality of the samples and the possible
comnplications of tochemical, hematological, radiclogica,
ultrasonograptdcal  and  pathological  changes  after
wtrasound sde d needle biopsy of the kidney.

MATERIALS AND METHOD 5

Tenhealthy male mix ed-breed adt dogs were used
Each dog used in this study, weighed between 20 and
25 kg Al the dogs were raised with a comvertional
protocol  for feeding and  uoshandry, as well as
socialization and rogtine health care Tltrasownd goided
biopsies were performed using a 7.5 MHz mecharical,
atgndlar array, tansducer [ Tanco, soncline, E3AOTE, Pie
Iledical, Metherlandd). The biopsies were taken with a
moarnal Vim TroCut 18- gange (Gallivd, Ttaly, 1,231 50 ma)
disposable tissue-core bopsy needle (Fig 1), Before
biopay, each dog was examined atnd wel ghed and samples
of blood were obtained for hematologic and biochemical
examinations. & satnple of wine was collected of each dog
for write analysis. A lateral radiograph of the abdomen
was thade to exatnine the size of the kdney

Renal bhiopsy: The dogs were refrained from eating
for 12 h before the biopsy procedure. They were
sedated with Acepromazine (Meurotrong, Alfasan 1%,
Woerden-Holland, 0.1 mg kg™, IM) and Hvlazine
(Zylazine 2%, Alfasan Worden Holland, 1.1 mgk g™, IMD.
After sedatior, each anithal was placed in left lateral

Fig 1: Marual Wim Tra Cut 12-gauge (1 22150 mm)
dli sposatle tissue-core Wopsy neede
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recumbency and the biopsy area was clipped and the skin
over the right kidney was aseptically prepared. Sterile gel
was used to maintain contact between the transducer and
the skin.

The biopsy procedure was performed by 2
examinators, one handling the ultrasound transducer and
the other the biopsy needle. A small skin mncision was
made over the cramal pole of the right kidney using a
scalpel blade. A pre-biopsy scan of the right kidney was
made. An 18 gauge Vin Tru Cut biopsy needle was
mtroduced into the skin hole and advanced mto the
cranial pole of the right kidney using sonographic
guidance. Biopsy from the kidney was made when the
examinators could see a clear image of both the needle tip
and the target kidney. For the biopsy procedure, the end
of outer cannula was inserted 1-2 mm through the renal
capsule, while the inner obturator was retracted. Then, it
was directed parallel or perpendicular to longitudinal axis
of the kidney. Later, with the handle of outer cannula held
in position, we advanced the mner obturator into the
kidney; after that, we advanced outer cannula mto the
kidney by pushing the obturator all the way until the
spring-loaded trigger fired and then we pulled the needle
directly out of the kidney and skin and passed it to the
assistant. The sample was placed in 10% buffered
formalin. Tmmediately upon completion of the biopsy
procedure, the kidney was examined sonographically for
evidence of hemorrhage. Following the procedure, the
dogs were observed continuously until they were able to
support themselves in the sternal position Thereafter,
they were observed every 10-15 mm until they could
stand and appeared sufficiently recovered to be fed. The
patients were given Penicillin Procaine (20000 Tukg ™, TM)
for 3 days after the biopsy procedure.

Histology: Thin sections of each fixed sample were placed
on a microscope slide. Each slide was stained using an H
and E stain. Any abnormalities associated with the renal
tissue were noted and only animals with normal renal
tissue were included in the remainder of the study.

Clinical examination: For the next 24 h post-biopsy, days
2 and 3 after biopsy procedure and every week, the dogs
were observed clinically for signs of hemorrhage or
hypotension by monitoring mucosal membrane color,
capillary refill time, pulse and respiratory rates.

Ultrasonography and radiology examination: Fifteen
minuets after the biopsy; days 1, 2 and 3 after biopsy
procedure and every week, the sampling site was
observed ultrasonographically for any fluid accumulation

suggestive of hemorrhage. The next 24 h after the biopsy
and also every week after the biopsy procedure, a lateral
radiograph of the abdomen was made to examine the size

of the kadney.

Hemathological and biochemical examination: Blood from
all the 10 dogs for hematology, microscopic evaluation
and biochemical examinations were drawn on days 1, 3, 7,
14 and 28 post-biopsy. Blood samples were collected in
plastic tubes with no anticoagulant and the serum was
separated by centrifugation 2 h after the blood was
drawn. The following parameters were determined: urea,
keratin, uric acid and total protein. Blood for hematology
was collected in plastic tubes contaiming EDTA.
Hematological assays were performed within 2 h of blood
collection with an automated cell counter calibrated for
camne blood. The following parameters were determined:
hematocrit, hemoglobin concentration, mean corpuscular
volume (MCV), mean corpuscular hemoglobin
concentration (MCHC), red blood cell (RBC) count, white
blood cell (WBC) count and total white blood cell count.

Urinalysis examination: The analysis of urine was
performed on days 1, 3, 7, 14 and 28 after the biopsy
procedure. Urine samples were collected by sterile
catheterization before meals. Urine was collected into
clean and preferably sterile containers. The analysis of
urine was determined by Dip-stick testing including
Glucose, Bilirubin, Ketones, Specific gravity, Blood, PH,
Protein, Urobilinogen, Nitrite, Leucocytes and Urine
physical characteristics mncluding Colour, Turbidity and
Odour.

Pathology examination: Thrity days after the biopsy
procedure, the dogs were euthanized by an intravenous
injection of an overdose of Barbiturate. Tmmediately
thereafter, the right kidney was removed from the
abdomen. The renal capsular surface was examimed for
evidence of gross scarring and then each kidney was cut
transversely mto a series of 0.5 cm thick slices. The cut
surface of each slice was then examined for gross lesions.
Shces were fixed m 10% buffered formalin and each slice
was stained using an H and E stain.

Statistical analysis: Statistical analysis was performed
with the SPSS software. Test for sigmficant differences
i hemathological and biochemical parameters between
control and biopsy samples was performed with a
Wilcoxon matched-pairs signed rank test. A p<0.05
was considered to indicate a statistically sigmificant
difference.
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RESULTS

Histology: All the tissue samples, incuding those taken
with the reedle had sharp-odt edzes AL the biopsy
samiples contained renal tissue (Fig, 2. The histologic
cudity of the section was good and allowed a detailed
study of the gdomendi and differentiation between
proximal and distal contorted tubndi. Hisopathologically,
the biopsy samples from the Hdoey were normal.

Clinical examination: Clitdcally, no signs of pain or
discomfort were seen in any of the animals Clirdca
evaluationn in days 1, 2, 3, 7, 14 and 28 post-biopsy
showed that the body temperature, pulse and respiratony
rates were all within normal reference ratges. Mucosa
mermbrate color, capill ey refill ime and their appetite were
algo normal in all animals Howewer, no macroscopic
hiem aturia foll owring the b opsy was noticed.

Ukrasonography and radiokbgy examination:
Ultrasonograptically, through evaluations in different
poitits of titmeie, 15 mit after the biopsy; days 1, 2, 3, 7,
14 and 28, fo hemorthage in the biopsy sites was
detected, g such Heeding was judged to be clinically
inconsecertial in one dog inmediately after Hopsy
Lateral radiographs petformed days 1, 7, 14 and 28
showed that no changes in kdney sizes ocowrred and no
retal calouli was detected it graphs.

Hemathological and hiechemical examination: The remits
of hemnatologica and setnun biochetnical petform ed before
biopsy and daysl, 3, 7, 14 and 28 post-Td op sy wete witlhin
noral reference ranges(Table 1 and 2.

Ho stdistically significant difference (p=0.03)
betareen blood samples petformed pre-bopsy and post-
biopsy was found at ater time doring the shady, The bio-
chemical and hematological walues were within noral
litnits for each dog at every time pont throughost the

study.

Urinalysis examination: The analysis of wine poe-tiopsy
atud post-biopsy showed that Bilindin, Ketones, Specific
gravity, PH, Protein, Urchilinogen, Mittite, Leucocites
were nortmal bt in days 1 oand 3 after the biopsy
procedwe alittle blood in wine was detected in all cases
atud in 2 cazes there was a little blood in urine at day 7
post-biopsy. Urine physical charvacteristics including
C ol o, Turhd dity and Odo in all cases were normal after
hiopay procedures.

Pathology examination: At necropsy, the inspection of
the capmiar syfaces of the kidneys showed that hefore

Fig 2: Photomicrograph of a rend hiopsy specitien

(Hematox Win-Eosin =1 507
Tahle 1: The mean of hematologic sl patameters rabe o pre-biopey and
postbipey
Fre-
biopsr Darl Day 3 Doy 7 Dayld Dy B
Threa (g AL~ 190 204 221 47 20806 252
Eeratin (mz 4L 121 125 131 12 14 1.27

Trk acid fmg Al 156 15 144 136 087 085
Total proteir (g AL 588 575 566 593 63 6.1

Table 2:  The mean of biockenic o] paraneters wahie pre -biopey ad post-

higpey

Tre-

hipsy Dayl Dar3 Dy 7 Dy 14 Do 22
Hermatooit 47 440 441 41n 412 L¥]
Henwoglobin 1582 14 4 1425 1402 14.05 14351
hIC TiA Tl.A T23 719 Ti1 Tl.4
MCHC I3AT EER] EENE) 38 H0s 3403
EEC =10 1] 6.1 603 5ra AT 59
WEC 12210 12420 12340 12520 E300 12840
Hen, Bl4d 4 B300 B3ET Bog2d4 A02TA 043 4
Ly 20726 25687 24446 264350 289294 2TOLS
Tlom. o9 Tor4 o T0RA4 5460 al9a  TS0.E
Eos. GE3 8 691 Joa G474 TE94 6802
Tahle 3: Mimqoscopically evahiation of hiopsay sites

Brolif eration of
Tif hirrrnatory collazerunis Healirgz

Case cells Coktectire tisnge Fhri [Ioce s
1 + + +
2 + fenr +
3 + + +
4 + + fur +
5 fenar fenar +
i + + fuar +
T + + +
3 + + +
] + + fuwar +
10 + + fuar +

they were sectioned in all dogs they wee normally
shaped and spmametric. Grossly evident capsular lesions
were limited to small focal scars on the surfaces of the
biopsied kidneys After the kidheys were sectioned,
grozsly Asitle hiopsy tracts were detected on the ot
surface of at least one slice of biopsied kidneys. Light
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Fig 3: Photomicrograph wherein a typical lesion caused
by neede Wopey is visible (H and E=40)

microscopic lesions were observed only in sections from
the biopsied Kdneyin each dog(Fig. 3).

Whetn lesions were identified they were foca and
chatracterized by effacement of cortical architecture with
tubndar atropley, interstitial proliferation of colagenous
cotmective tissue and infiltrates of mixed monommaclear
irflamm atory cells (Table 30,

DISCUSSION

Percutaneous needle biopsy of the kidney isa
usefil method for evauating renal disease in dogs
Complicaions of renal biopsy include hematiwia
hemorthage, an  inadequate  Wopsy  sample  and
atteriovernions fishilas In a stady of 26 dogs and 9 cats,
altmost all anitnals had selflimiting microscopic hematiria
foll owing a tenal biopsy which was petformed through a
kevhole o blitd, percitate ous appe oach (Oshorne, 19710,
I another study of 181 animals, 120 cats and 61 dogs, all
18] animals had microscopic hematiria following rena
biopsy was telated tmore to the biopsy techid oque and the
experienice of the person petforming the Hopsy than to
the renal disease affecting the patient (0 shorne, 1971
Teraj ef ol 1982, Mirkusef ol 1994

Studies of the renal respotise to needle biopsy in
dogs atd cats generally have not evaluated the bopsy
methods most commorly used in veterinay practice and
morphologic effects of the biopsy procedwre. In this
studky, we evaluated the complications of clirdes,
utinalysis, hematologiea, bhiochemical radiclogies,
ultrazonographical aid pathologea changes of the
routivelyultrasound suided needle biopay through a Vim
Tru Cut with 12-gauge device on the kidnews of heathy
dogs.

& watiety of needes differing in caliber, length
needle tip confipuration and mechariam of sample
acouisition is avalahle for peroutane ous biopsies. Biopay
fieedles can be classified as amall-caliber (20-25 zauge) or

large-caliber (14-20 gauge) needles and also as aspiration
ot cutting needles. Inthis study, we vsed a Vim Tru Cuwt
tissue-core biopsy needle with 15-zauge We premume
thiz  needle  provide high gquality  histopathologic
specimens, reduce the manber of passes needed to obtain
adecuate tissue for dagnosis and decrease the procedural
time withowt inereasing the complication rate. A1l renal
bl op sy specimens that were examined by gkt microscopey
cotitained renal parenchyma Other shadies bave reported
obtaining rend tssue from dogs in 40-97% of
percutaneons ultrasound-guided  biopsy  attempts
(Hageref al., 1985, Hoppe ef ol , 1926, Vamamoto ef o,
1991; Leveille ef &, 1993; De Rycke ef al, 1999, This
difference might be ascribed to various factors including
the ecuipmernt used, different criteria for adecuacy, the
positiordng of the andmal andthe increased ex perience of
the operators.

Oy study suggests that dtrasound-guided renal
needle biopsy procedure has a minimal complication in
nortnal dogs. Meedle tiopsies of kidneys irrariahly cause
some degree of subcapsdar o perirenal hem orrhage
(Mash ef al, 1983, Hoppe of al, 1986, ¥ am anoto ef o,
1991; De Eycke ef al, 19959, btuat in this study, no
hemorthage by ultrasonograplesy 15 min after the tWopsy
procedhwre  was  detected  and  uWtrasonographical
exatninations i days 1, 2 and 3 after the biopsy
procedhres showed that no hemorrabiage in the bWopsy
sites ocourred

I addition, it this study, the rend ultrasownd goided
biop sy techrd ue mitdmized the tisk of damage to large
tetal wessels and renal pelvis, tut in patients with a
hetn ctthagic tendency of hypertension should not be
biopsied wnless these abnormalities can first be
adecuately controlled. Also, rend size should be
cotwsidered when evaluating the risks of neede biopsy of
the kdney FHeduction it the thickness of renal cortex as
a corsequence of cduworic frogressive renal disease
increases the likelihood of needle damage to larger
intrarenal  wessels such as the atcuate  arteries
Radiological evaluations showed that in all cases the
kidney sizes wete niotmal and no retal caloai or dots were
detected. Evidence of gross hematuria was not observed
following biopsy in atyy dog, but other researchers have
reported that gross hematiria has sometimes heen
ohserved after  ultrasound guided  needle  biopsies
hawve heenn obtained from kidneys of healthy dogs
(Vamamoto ef &, 1991, De Rycke of &, 1999 In
biochemical and hematological evaluations, we did not
firnd arer s grifl cant stati sicd resudts (p=0.05). Urinalysis
showed alittle Hlood in urine in days 1, 3 and 7 after the
biopsy procedwe and it was normal becausze rens
tizsue was damage by the Wopsy needle. Grossly and
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macroscopically, biopsied kidneys were otherwise healthy
and only a few small discrete scars could be identified.
Light microscopic changes observed within the confines
of the focal lesions that were mduced by the renal
biopsies were healing in the kidney tissue.

The results of this study indicate that the ultrasound-
guided renal biopsy can be safely obtained from healthy
dogs using 18-gauge Vim Tru Cut core biopsy needles
that generate minor renal lesions and no detectable
changes of clinical, biochemical, hematological,
radiological, ultrasonographical, pathological and
urinalysis in biopsied kidneys. Overall, this study showed
that the ultrasound-guided biopsy of the kidney through
18-gauge Vim Tru Cut needle appears to be a rapid and
safe techmique. Onentation of the tissue samples during
sectioning appeared to significantly influence the quality
of the histologic sections.

By way of summation, we suggest that the following
recommendations be taken mto account in all renal biopsy
patients:

¢ In pre-biopsy, a full biochemical and hematological
work-up including a coagulation profile with bleeding
time is advisable.

¢ During biopsy, appropriate intravenous fluid therapy
1s required 1n order to maintain production and to
also reduce the risk of obstruction from any pelvic
blood clots.

* In post-biopsy, it 1s recommended to evaluate for
evidence of internal bleeding for up to 24 h post
biopsy and an appropriate course of antibiotics can
be given prior to or immediately after biopsy.
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