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Abstract
Background: We studied the connection between complication occurrence related to renal biopsies and histological
diagnoses of the biopsy specimen. We also analyzed the distribution of diagnoses in our population. Methods: We retrospectively studied 353 patients undergoing renal biopsy
at the same center. Biopsies were performed after marking
the site of puncture by ultrasound imaging. Connection of
complications with diagnoses and clinical parameters was
evaluated. Results: Complication rate was 44.5% in our
study. There was a significantly lower rate of complications
in patients with diabetic nephropathy (likelihood ratio, LR =
0.44) or acute tubular necrosis (LR = 0.38), while patients with
thin basement membrane syndrome had a more than 6-fold
higher risk for development of intrarenal hemorrhage than
others. Patients with vasculitis (LR = 2.88) and acute interstitial nephritis (LR = 3.18) have a more than doubled risk for
arteriovenous shunts, while in patients with severe arteriosclerosis the prevalence of this complication was lower (LR =
0.46). Arteriovenous shunts developed also at a significantly
higher rate in patients with rapidly progressive glomerulonephritis. Conclusion: Patients with thin basement mem-
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brane syndrome, vasculitis, rapidly progressive glomerulonephritis or acute interstitial nephritis should be observed
more carefully after renal biopsy due to the significantly
higher risk for certain complications.
Copyright © 2011 S. Karger AG, Basel

Introduction

Renal biopsy is an essential procedure in establishing
the histological diagnosis, adequate therapy, and prognosis of numerous nephrological and systemic diseases [1].
Since it is an invasive method, it has potential complications [2–4]. Complication rate can be diminished by adequate indication of biopsy and appropriate pre-and postbiopsy monitoring and management. The most frequent
clinically significant complications following percutaneous renal biopsy include perirenal, intrarenal and retroperitoneal hemorrhages, arteriovenous shunts with or
without requirement of selective embolization, infections
and very rarely nephrectomy and death.
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Recently, the number of articles analyzing the distribution of diagnoses and complications related to percutaneous renal biopsies has increased [5–7]. A few articles
also deal with the risk factors of complications, but these
papers analyzed mainly the effects of various clinical data
but not the impact of histology on the developing bleeding complications [2, 8, 9]. Thus, the relationship between
diagnoses and complications is not well analyzed yet.
There are some data which show that in the case of autoimmune diseases, the rate of bleeding complications is
higher, and there are some conflicting data reported
about complications associated with amyloidosis after biopsy [3, 10, 11], but there is no evidence for the connection
of certain diagnoses and different types of complications.
The purpose of our study was to examine whether there
is a significant relationship between certain histological
diagnoses found in the biopsy sample and the type of
complication.

Patients and Methods
We analyzed the frequency and the risk factors for different
forms of complications associated with percutaneous renal biopsies on native kidneys performed at the 2nd Department of Medicine and Nephrological Center at the University of Pécs. Association of the developing complications with age, gender, BMI and
the histological diagnoses detected in the biopsy samples was also
examined. Percutaneous renal biopsies have been performed at
our Department for 45 years. Currently, we perform 80–100 kidney biopsies per year.
We retrospectively studied all adult patients (n = 353) undergoing renal biopsy at our Department between 1 January 2006
and 31 December 2009. Patients below the age of 18 and transplant
kidney biopsies were excluded from this study. Patients whose biopsies were performed elsewhere but had the histological processing performed at our department and whose biopsy specimen did
not contain enough material for histological analysis were also
excluded. All biopsies were performed by the same three experienced nephrologists (each of them perform 20–30 biopsies annually) using 14-gauge modified Menghini needles. Biopsies were
carried out without real-time ultrasound guidance, after marking
the site of puncture by the help of ultrasound imaging which was
carried out by the same two radiologists who are experts in renal
ultrasonography.
Prior to the biopsy procedure, detailed history taking, physical
and laboratory examinations were performed. Pre-biopsy laboratory tests included evaluation of blood count, renal function, coagulation profile and urinalysis. Anatomic abnormalities of the
kidneys and exact renal parameters were described by ultrasound
examinations before biopsy. Antiaggregation therapy was discontinued 1 week before biopsy. Percutaneous biopsy was contraindicated if platelet count was !70 g/l, hemoglobin !90 g/l or prothrombin level was higher than 1.2 INR. The biopsy was also contraindicated in the presence of echogenic small kidneys (kidney
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length !8 cm), severe uncontrolled hypertension (1160/110 mm
Hg), significant hydronephrosis, urinary tract infection (positive
urine culture and/or symptoms), multiple bilateral renal cysts or
other renal masses and in the case of uncooperative patient.
All specimens were evaluated by the same pathologist using
light microscopy, immunofluorescence and electron microscopy in
100% of cases as recommended in previous guidelines [12, 13]. Besides evaluating the tubuloglomerular diseases, the state of vessels
was also described in all cases using Banff 97 classification of arteriosclerosis and Bader’s classification of arteriolosclerosis [14, 15].
The 15 most frequent diagnoses were analyzed in this study. Diagnoses that occurred in less than 10 cases in our population were
defined as ‘other’. In our Department, a preliminary histological
diagnosis can be established within 3 h after biopsy by performing
immunofluorescent evaluation and hematoxylin-eosin staining
with periodic acid-Schiff reaction on fresh frozen sections.
After biopsy, patients were closely observed for at least 24 h, as
recommended by Whittier and Korbet [16] and Bollée et al. [17].
Patients remained in bed, lying on their backs the whole time with
a sandbag under the site of puncture for 4 h. A fluid intake of at
least 3 l was recommended for this period. Blood pressure and
heart rate were monitored every hour during the first 6 h. In the
case of stable parameters, the values were observed every 4 h following the first 6 h. Control ultrasound and laboratory examinations were carried out 24 h after biopsy (or earlier in the presence
of any complaint) to detect any complication in time. Complications were classified as major and minor complications. Major
complications included hemorrhage requiring transfusion, arteriovenous shunt with necessity of selective embolization, infection at the site of puncture, need for nephrectomy, and death.
Minor complications were defined as perirenal, intrarenal or retroperitoneal hemorrhage not requiring transfusion and arteriovenous shunt without necessity of embolization. Hemorrhages
include all hematomas visible during ultrasound examination, regardless of their size.
Statistical analyses were performed on crosstabs (patients having or not having a certain histological diagnosis vs. patients having or not having a certain complication) using 2 or Fisher’s exact
tests as appropriate and stepwise multivariate logistic regression
analyses. Calculations were performed using the SPSS Statistics
17.0 program. Data with normal distribution are reported as
mean 8 standard deviation, data with not normal distribution
are expressed as median (range). p values less than 0.05 were considered statistically significant. Likelihood ratio (LR) below 1 indicates a lower complication occurrence, while LR over 1 means
a higher complication rate in the case of the studied diagnosis.

Results

The mean age of patients at the time of biopsy was 49
8 14 years, 58% of patients were male. The mean BMI
was 28 8 6, hemoglobin level before biopsy was 125 8
26 g/l, and the median of serum creatinine level was 113
mol/l (table 1).
The number of diagnoses per biopsy sample varied between 0 and 5 (fig. 1). The mean number of diagnoses
Kidney Blood Press Res 2012;35:26–34
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detected in one sample was 2, which was present in 158
cases (44.8%). One diagnosis occurred in 97 cases (27.5%),
3 diagnoses in 73 (20.7%), 4 diagnoses in 16 (4.5%) and 5
diagnoses in 5 cases (1.4%). In 4 cases (1.1%), there was
only normal renal tissue present in the biopsy material.
No significant connection could be detected between the
number of histological diagnoses per biopsy sample and
complication rate (p = 0.90).
Analyzing the incidence of various renal diseases diagnosed by biopsy, we found that the most common diagnosis was moderate and severe arterio- and arteriolosclerosis, which was present in 164 cases (46.5%; table 2). IgA
nephropathy and vasculitis were detected in 71 and 69 cases, respectively (20.1 and 19.5% of samples). Secondary focal segmental glomerulosclerosis, membranous glomerulonephritis and diabetic nephropathy were also frequent
in our population (58, 55 and 39 cases, which means 16.4,
15.6 and 11% of biopsies, respectively). Further diagnoses
which were present in over 10 cases can be seen in table 2.
Diagnoses which were present in less than 10 cases were
defined as ‘other’. This includes primary focal segmental
glomerulosclerosis, Alports’s syndrome, amyloidosis,
postinfectious glomerulonephritis, IgM nephropathy,
contrast material-induced nephropathy, mesangioproliferative glomerulonephritis, non-diabetic nodular sclerosis, mesangiocapillary glomerulonephritis, immunotac-

toid glomerulonephritis, focal segmental glomerulonephritis and lecithin-cholesterol acyltransferase deficiency.
The most frequent clinical presentations which have
indicated renal biopsy in our population were nephrotic
syndrome, acute kidney injury, proteinuria, microscopic
hematuria, proteinuria with hematuria, proteinuria with
hematuria and azotemia, and proteinuria together with
azotemia (table 3). Nephrotic syndrome had a significant
connection with membranous glomerulonephritis, while
acute kidney injury was mainly accompanied with rapidly progressive glomerulonephritis (RPGN), vasculitis,

Table 1. Patient characteristics at biopsy

Age, years
Male
BMI
Creatinine, mol/l
Hgb, g/l
Htc, %
Platelet, g/l

49814
206 (58%)
2886
113 (41–1,511)
125826
38.8824.4
2598103

Values with a normal distribution are expressed as mean 8
standard deviation, serum creatinine is expressed as median
(range).

353

Total number of biopsies

97

1 histological diagnosis

158

2 histological diagnoses

3 histological diagnoses

Fig. 1. Distribution of the number of histo-

logical diagnoses per case in 353 percutaneous renal biopsies. There were 4 cases
with normal kidney tissue in the sample
without any diagnosis. The mean number
of histological diagnoses per patient was 2,
which was the case in 158 biopsy samples
in our study (for instance diabetic nephropathy associated with membranous
glomerulonephritis).

28

73

16

4 histological diagnoses

5 histological diagnoses

5

0 histological diagnosis

4

Kidney Blood Press Res 2012;35:26–34

Number of cases

Fisi /Mazák /Degrell /Halmai /Molnár /
Fehér /Németh /Pintér /Kovács /Wittmann

acute interstitial nephritis and acute tubular necrosis.
Most patients with isolated microscopic hematuria or hematuria together with proteinuria had thin basement
membrane syndrome. Symptoms which were present in
less than 10 cases were excluded.
Post-biopsy complications occurred in 157 cases
(44.5%) in the studied population (fig. 2). The most frequent complication was perirenal hematoma, which developed in 143 cases (40.5%). This includes all hematomas
visible by ultrasound 24 h after biopsies, with the width
of hemorrhage zone starting even from 1 mm. The maximum width of perirenal hemorrhage band was 128 mm
(mean hemorrhage size was 13 8 15 mm). Intrarenal hematoma was present in 13 patients (3.7%), while smaller
but visible retroperitoneal bleeding developed in 4 cases
(1.1%). In 12 of these patients (3.39% of all cases and 8.11%
of overall bleedings), hematomas were visible in two locations, either perirenal hematoma together with intrarenal
hemorrhage or perirenal hematoma together with retroperitoneal bleeding. In 26 patients (7.4%), arteriovenous
shunts developed and closed spontaneously, while in 6
cases (1.7%) embolization was required to treat this complication. In our study, nephrectomy was necessary in 2

Table 2. Frequency of renal diseases in 353 renal biopsies

Moderate/severe arteriosclerosis
IgA nephropathy
Vasculitis
Secondary FSGS
Membranous GN
Diabetic nephropathy
Thin basement membrane syndrome
Mild arteriosclerosis
Rapidly progressive GN
Acute interstitial nephritis
Minimal change disease
Acute tubular necrosis
Lupus nephritis
Cast nephropathy
Nephrosclerosis
Other

Cases

Percent of
all biopsies

164
71
69
58
55
39
34
29
27
27
24
16
15
14
14
65

46.5
20.1
19.5
16.4
15.6
11.0
9.6
8.2
7.6
7.6
6.8
4.5
4.2
4.0
4.0
18.4

Diagnoses that occurred in less than 10 cases in our study were
defined as ‘other’.
FSGS = Focal segmental glomerulosclerosis; GN = glomerulonephritis.

Table 3. Relationship between histological diagnoses and clinical presentations

Nephrotic
syndrome
ATN
Secondary FSGS
DNP
MCD
TBM syndrome
Vasculitis
IgA NP
MGN
Mild AS
Moderate/severe AS
Nephrosclerosis
AIN
RPGN
Lupus nephritis
Cast NP
Other

1 (8)
20 (36)
11 (29)
8 (36)
4 (13)
6 (9)
6 (9)
40 (73)*
11 (41)
43 (28)
2 (16)
1 (4)
1 (4)
1 (7)
2 (14)
23 (39)

AKI
9 (69)*
1 (2)
1 (2)
0 (0)
1 (4)
21 (32)*
1 (2)
0 (0)
1 (4)
18 (12)
0 (0)
14 (56)*
13 (50)*
0 (0)
4 (29)
8 (14)

PU
0 (0)
6 (11)
6 (16)
6 (28)*
2 (6)
1 (2)
7 (10)
6 (11)
3 (12)
18 (12)
0 (0)
1 (4)
0 (0)
2 (13)
1 (7)
2 (3)

Microscopic
HU

PU with HU

PU with HU
and azotemia

0 (0)
3 (5)
3 (8)
0 (0)
9 (29)*
3 (5)
3 (4)
0 (0)
1 (4)
5 (3)
0 (0)
0 (0)
1 (4)
0 (0)
1 (7)
3 (5)

0 (0)
13 (23)
6 (16)
5 (23)
13 (42)*
10 (15)
28 (41)*
8 (14)
8 (31)
29 (18)
1 (8)
1 (4)
1 (4)
6 (40)
1 (7)
11 (19)

1 (8)
8 (14)
5 (13)
2 (9)
2 (6)
20 (31)*
19 (28)*
0 (0)
2 (8)
30 (19)
5 (38)
5 (20)
10 (38)*
6 (40)*
2 (14)
8 (13)

PU with
azotemia
2 (15)
5 (9)
6 (16)
1 (4)
0 (0)
4 (6)
4 (6)
1 (2)
0 (0)
13 (8)
5 (38)*
3 (12)
0 (0)
0 (0)
3 (22)
4 (7)

AKI = Acute kidney injury; PU = proteinuria; HU = hematuria; ATN = acute tubular necrosis; DNP = diabetic nephropathy;
MCD = minimal change disease; TBM = thin basement membrane; NP = nephropathy; MGN = membranous glomerulonephritis; AS=
arterio- and arteriolosclerosis; AIN = acute interstitial nephritis; RPGN = rapidly progressive glomerulonephritis.
* p < 0.05, significant association between presence of a histological disease and clinical syndrome using 2 or Fisher’s exact test,
as appropriate. Figures in parentheses are percentages.
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182

Total number of complications

196

No complication

Perirenal hematoma

143

26

AV shunt (without embolization)

13

Intrarenal hematoma

Fig. 2. Distribution of complications related to percutaneous renal biopsies in 353
cases. Two complications occurred in the
same patient in 25 cases, while one complication was present in 147 patients. The
number of hematomas means all hematomas visible during post-biopsy ultrasound
examinations (size varied between 1 and
128 mm).

AV shunt with selective embolization

6

Retroperitoneal hematoma

4

Nephrectomy

Number of cases

Table 4. Percentage of complications according to the histological

diagnoses
Patients with
complication
Thin basement membrane syndrome
Secondary FSGS
Other
Minimal change disease
Vasculitis
Lupus nephritis
IgA nephropathy
Acute interstitial nephritis
Cast nephropathy
Nephrosclerosis
Membranous GN
Mild arteriosclerosis
Rapidly progressive GN
Moderate/severe arteriosclerosis
Diabetic nephropathy
Acute tubular necrosis

19 (56%)
30 (52%)
33 (51%)
12 (50%)
34 (49%)
7 (47%)
32 (45%)
12 (44%)
6 (43%)
6 (43%)
23 (42%)
12 (41%)
11 (41%)
66 (40%)
11 (28%)
4 (25%)

p
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
0.03*
>0.05

A significant association could be verified between the presence of DNP and absence of complications.
* p value calculated by 2 test.

30
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patients (0.6%). Both of these patients suffered from vasculitis and RPGN. Infection and death did not occur in
our population.
Complication rate was the highest in patients who suffered from thin basement membrane syndrome (table 4).
Complications occurred in 55.8% of these patients. In
minimal change disease and secondary focal segmental
glomerulosclerosis, complication prevalence was also
over 50%. In cases of vasculitis and lupus nephritis, the
complication rate was also higher than the average rate of
complications. In patients with diabetic nephropathy and
acute tubular necrosis, development of complications after biopsy was 28.2 and 25%, respectively. This means a
significant negative association (p ! 0.05) between the
complication rate and diabetic nephropathy.
Appearance of several types of complications also varied according to histological diagnoses. The prevalence of
perirenal hematomas was similar to the distribution of all
complications (table 5). Hematomas at this location were
present at a significantly lower rate in patients with diabetic nephropathy and acute tubular necrosis and showed
a higher occurrence in thin basement membrane syndrome (p ! 0.05). In the latter disease, intrarenal hemorrhage developed in 15% of cases. This indicates a significant association of this complication with thin basement
membrane syndrome (p ! 0.05).
The development of spontaneously closing arteriovenous shunts was significantly higher in patients with
Fisi /Mazák /Degrell /Halmai /Molnár /
Fehér /Németh /Pintér /Kovács /Wittmann

Table 5. Prevalence of hemorrhagic complications in various his-

tological diagnoses

Table 6. Percentage of arteriovenous shunts requiring and not
requiring selective embolization in cases of various histological
diagnoses

Type of hematoma

Thin basement membrane syndrome
Minimal change disease
Secondary FSGS
Vasculitis
Lupus nephritis
Other
Membranous GN
IgA nephropathy
Nephrosclerosis
Cast nephropathy
Mild arteriosclerosis
Moderate/severe arteriosclerosis
Acute interstitial nephritis
Rapidly progressive GN
Diabetic nephropathy
Acute tubular necrosis

perirenal

intrarenal

retroperitoneal

17 (50)
9 (38)
27 (47)
31 (45)
6 (40)
30 (46)
23 (43)
29 (41)
6 (43)
6 (43)
12 (41)
60 (37)
9 (33)
10 (37)
9 (23)*
2 (13)*

5 (15)*
2 (8)
2 (3)
0 (0)
1 (7)
0 (0)
1 (2)
3 (4)
0 (0)
0 (0)
2 (7)
3 (2)
0 (0)
0 (0)
2 (5)
0 (0)

0 (0)
1 (4)
1 (2)
0 (0)
1 (7)
0 (0)
0 (0)
0 (0)
0 (0)
1 (7)
0 (0)
2 (1)
0 (0)
0 (0)
1 (3)
0 (0)

There was a significant negative association between the presence of diabetic nephropathy and acute kidney injury and the development of perirenal hematomas, while the presence of thin
basement membrane in the biopsy sample showed a positive association with the occurrence of intrarenal hemorrhage.
* p < 0.05, calculated by 2 test or Fisher’s exact test, as appropriate. Figures in parentheses indicate percentages.

Vasculitis
Moderate/severe arteriosclerosis
Other
Acute interstitial nephritis
Rapidly progressive GN
Secondary FSGS
Thin basement membrane syndrome
Membranous GN
Minimal change disease
Mild arteriosclerosis
Cast nephropathy
Lupus nephritis
Acute tubular necrosis
Diabetic nephropathy
Nephrosclerosis
IgA nephropathy

AV shunt
not requiring
selective
embolization

AV shunt
requiring
selective
embolization

13 (19%)*
9 (6%)
7 (11%)
6 (22%)*
6 (22%)*
4 (7%)
3 (9%)
3 (4%)
3 (13%)
2 (7%)
2 (14%)
2 (13%)
2 (13%)
1 (3%)
0 (0%)
0 (0%)

2 (3%)
2 (1%)
0 (0%)
2 (7%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
1 (4%)
0 (0%)
0 (0%)
0 (0%)
1 (6%)
2 (5%)
1 (7%)
1 (1%)

The presence of spontaneously closing arteriovenous (AV)
shunts was significantly associated with acute interstitial nephritis or vasculitis.
* p < 0.05, calculated by 2 test or Fisher’s exact test, as appropriate.

acute interstitial nephritis, RPGN and vasculitis (table 6,
p ! 0.05). In these diagnoses, the occurrence of shunts
was 22, 22 and 19%, respectively, while in cases of thin
basement membrane syndrome, diabetic nephropathy,
nephrosclerosis, arteriosclerosis of different severity,
minimal change disease and IgA nephropathy, the presence of arteriovenous shunts was lower than 10%.
Major complications occurred in 10 patients (2.8% of
all cases). Two patients (0.6%) required blood transfusion
after biopsy; both of them suffered from IgA nephropathy and moderate arteriosclerosis. In 6 cases, selective
embolization was needed to treat post-biopsy arteriovenous shunts. Half of these patients had more than one
diagnosis. After biopsy, nephrectomy had to be carried
out in 2 patients suffering from vasculitis and RPGN, due
to large amount of bleeding.
Analyzing clinical parameters, we examined the connection of gender, age, BMI, creatinine levels and hypertension in the patient’s history with the complication rate.
We did not find significant relationship between creati-

nine levels or gender and the complication prevalence,
but age and BMI showed a significant connection with
the development of complications (fig. 3). We found that
regardless of histological diagnoses, below the age of 40
years the overall complication rate was 58.3%, in contrast
to the percentage of 39.3 detected in patients whose age
was over 40 years (p ! 0.05). Patients with BMI less than
30 also presented a significantly higher rate of complications than those who had BMI over 30 (p ! 0.05). Presence
of hypertension, regardless of its duration, was also associated with a higher rate of perirenal hematomas (p !
0.05, data not shown).
Since the majority of patients had more than one diagnosis and these can interact with each other, we performed logistic regression analysis to cancel out confounders and analyze the effects of diagnoses on complication occurrence separately. With this analysis, we
found that the risk for development of any complication
after percutaneous renal biopsy in patients with diabetic
nephropathy or acute tubular necrosis is 0.44- and 0.38-
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Table 7. Influence of various histological diagnoses on complica-

tion occurrence

*

58.3

*

Complications (%)

49.3
39.3

Age below 40/over 40

37.3

Histological diagnosis

LR

All complications

Diabetic nephropathy
Acute tubular necrosis

0.44
0.38

Perirenal
hematoma

Diabetic nephropathy
Acute tubular necrosis

0.39
0.19

Intrarenal
hemorrhage

Thin basement membrane
syndrome

6.67

AV shunt without
embolization

Acute interstitial nephritis
Vasculitis
Moderate and severe arterioand arteriolosclerosis

3.18
2.88

BMI below 30/over 30

Fig. 3. Effect of age and BMI on complications. Regardless of histological diagnoses, in patients below the age of 40 years the overall complication rate was significantly higher than in patients older than 40 years. Patients with BMI less than 30 also presented a
significantly higher rate of complications than those who had
BMI over 30. * p ! 0.05, calculated by 2 test.

fold lower than in patients suffering from other kidney
diseases, respectively (table 7). In the presence of any of
these two diagnoses, the risk for perirenal hematoma is
0.39- and 0.19-fold lower, respectively. In contrast, in the
case of thin basement membrane syndrome, the chance
for intrarenal hemorrhage is 6.67-fold higher after biopsy.
The risk for developing an arteriovenous shunt is 3.18fold higher in acute interstitial nephritis, 2.88-fold in vasculitis and 0.46-fold lower in moderate and severe arterio- and arteriolosclerosis.

Discussion

The aim of this study was to evaluate the connection
between the occurrence of various types of complications
after percutaneous renal biopsy and the histological diagnoses found in the biopsy tissue. We also analyzed the
prevalence of different diseases diagnosed by biopsy in
353 cases.
In our population, the distribution of most diseases in
the biopsy specimen was similar to those described by
previous papers [5, 6, 18–20]. However, the prevalence of
thin basement membrane syndrome was more frequent
in our population compared to some studies [7, 21]. This
is presumably due to the fact that the prevalence of this
diagnosis is strongly dependent on the frequency of electron microscopic evaluation, which is carried out in our
Department in 100% of biopsies.
32
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0.46

LR <1 indicates a negative association between presence of a
histological diagnosis and presence of a complication, while LR
>1 indicates a positive association (logistic regression, p < 0.05).

Perirenal hematoma can be present in as many as 65%
of patients [22], depending on the post-biopsy control
examinations. In our study, complications occurred in
44.5% of cases. This frequency is similar to that described
in previous studies where similar post-biopsy monitoring
was performed [2, 10, 23]. In contrast, in surveys that did
not perform post-biopsy ultrasound examinations routinely, established complication rate was appreciably lower [7, 16, 24]. The most frequent complications were different types of bleedings (41.9% of all patients), mainly
perirenal hematomas.
We found that in patients with the diagnosis of diabetic nephropathy or acute tubular necrosis, the overall
complication prevalence is significantly lower compared
to others. Presumably, this is due to the appreciably lower
rate of perirenal hematomas, which represent the majority (78.6%) of all complications after biopsy. These results
have not been reported previously. The exact reason for
these findings is yet unknown. In the case of diabetic nephropathy, the low number of bleeding complications
may arise from the accumulation of connective tissue in
the kidneys and the developing fibrosis in the vessels as
well [25, 26]. The highest frequency of perirenal hemorrhage as well as a significantly higher rate of intrarenal
hemorrhage were present in thin basement membrane
syndrome. The risk for intrarenal hematoma was more
than 6-fold higher in patients suffering from this disease.
The cause of this phenomenon has also not yet been elucidated, but it may result from the defective collagen
Fisi /Mazák /Degrell /Halmai /Molnár /
Fehér /Németh /Pintér /Kovács /Wittmann

structures found in the renal tissues of these patients [27],
which might cause the spreading of bleeding at the site of
puncture.
Patients with moderate and severe arterio- and arteriolosclerosis have a 0.46-fold risk for developing a postbiopsy arteriovenous shunt compared to others. We do
not know the explanation for this interesting phenomenon; further investigations are needed to elucidate its exact reason. In contrast, there is a more than 2-fold higher
risk in patients who have acute interstitial nephritis, vasculitis or RPGN. These associations have been yet unknown. Based on these results, we conclude that diseases
where the vessel wall is damaged and vessels are more
vulnerable may mean a higher risk for developing arteriovenous shunts. Altogether, ten major complications
occurred in our survey, which corresponds with other
studies [24, 28]. There were 2 cases where transfusion was
required as a consequence of significant decrease in hemoglobin and hematocrit levels. However, hemoglobin
levels of these patients were at the lower border of normal
range prior to biopsy as well. In 2 patients, nephrectomy
had to be performed due to large amount of bleeding
which was presumably due to the previously damaged
kidneys from vasculitis and RPGN.
Investigating the connection between clinical parameters and complication occurrence, we found that in patients below the age of 40 years complication prevalence
is significantly higher than in patients older than 40
years. This may be due to the fact that diseases (i.e. vasculitis and thin basement membrane syndrome) that are
associated with higher complication rate are diagnosed
mainly at younger age. This finding is in accordance with
the results of Stratta et al. [3], while Eiro et al. [10] dem-

onstrated contradictory data. According to our survey, a
connection between BMI and complication rate also exists. Complication occurrence is significantly higher in
patients with BMI below 30 than in others. A possible explanation for this association is the higher frequency of
patients with diabetic nephropathy in the group with
BMI over 30. As shown earlier, these patients have a significantly lower complication rate.
A possible limitation of our study is the fact that these
results are from a single center with a relatively homogenous group of patients, while at the same time this may
be an advantage since punctures, ultrasound examinations and evaluations of the samples were performed by
the same nephrologists, radiologists and pathologist. Another limitation may be that centers where a preliminary
diagnosis cannot be established within the first few hours
after biopsy cannot identify patients with a higher risk for
complications. For this reason, we emphasize the importance of an early histological diagnosis; however, highrisk patients may already be suspected from their clinical
presentation (e.g. patients with acute kidney injury or
glomerular hematuria).
Our main finding is that a close relationship exists between certain histological diagnoses and several types of
complications which have not been reported yet. We are
the first to report that in the presence of diabetic nephropathy or acute tubular necrosis the risk for post-biopsy bleeding is significantly lower compared to others,
and we also describe for the first time that in vasculitis,
RPGN, thin basement membrane syndrome or acute interstitial nephritis, the risk for various complications is
higher than in other patients. In the patients with a higher risk, stricter post-biopsy monitoring may be necessary.
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