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Abstract 
Introduction: Percutaneous renal biopsy (PRB) is an essential procedure for 
the diagnosis and therapeutic management of many primary or secondary 
nephropathies. Objectives: To identify the indications, to determine the pro-
file of the diagnosed nephropathies and to evaluate the short-term complica-
tions related to the practice of echo-guided PRB at the Martigues hospital 
center. Methodology: This was a retrospective and descriptive study carried 
out on the records of patients who underwent echo-guided native kidney bi-
opsy from January 1, 2010 to December 31, 2019 in the nephrology depart-
ment of the Martigues Hospital. Results: The analysis of 123 cases of echo- 
guided PRB involved 76 men and 47 women with a sex ratio of 1.6. The mean 
age was 55.92 ± 17.80 with age extremes of 16 and 87 years. Glomerular syn-
dromes were the main indication with 42 cases of nephrotic syndrome (34.1%), 
15 cases of nephritic syndrome (12.2%), 11 cases of rapidly progressive glo-
merulonephritis syndrome (8.9%), and 6 cases of recurrent macroscopic he-
maturia syndrome (4.9%). The histological findings were 47 cases of primary 
glomerular lesions (38.3%), 32 cases of nephroangiosclerosis lesions (26%), 24 
cases of secondary glomerulopathy (19.5%), 9 cases of interstitial nephritis 
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(7.3%), 2 cases of myelomatous nephropathy (1.6%), and 9 cases (7.3%) of 
unclassified histological lesions. Twenty-two hypertensive patients (40.7%) 
had nephroangiosclerosis lesions (p = 0.001). The follow-up was simple in 
119 patients (96.7%). Macroscopic hematuria was noted in 4 patients (3.3%). 
It was associated with a perirenal hematoma in 2 patients including 1 trans-
fused case. Conclusion: Our data provide an important contribution to the 
understanding of the prevalence and clinical presentation of renal diseases in 
the nephrology department of the Martigues hospital center. 
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1. Introduction 

Percutaneous renal biopsy (PRB) is an essential procedure for the diagnosis and 
therapeutic management of many primary or secondary nephropathies. It is a 
very important examination in nephrological practice to establish the precise 
diagnosis of nephropathy, to provide prognostic indications and to guide the 
treatment [1]. According to the results of a multicenter survey carried out in 
2009 in metropolitan France, native kidney biopsy was performed in 73 depart-
ments with an annual number of procedures ranging from several hundred to 
less than ten [2]. This practice of PRB in nephrology is not performed in many 
countries with limited resources and particularly in Africa because of the lack of 
technical facilities [3]. 

Described for the first time in 1951 by Iversen and Brun [4], the renal biopsy 
technique has undergone many changes over time. Improvements in the last dec-
ades through real-time ultrasound guidance and the use of the automatic gun 
have transformed renal biopsy into a safe and informative technique [5]. Some 
recent studies report a success rate (diagnostic biopsies) of more than 99% and 
less than 0.1% of life-threatening complications [2]. PRB is not a trivial proce-
dure, but it remains invasive with various complications, mainly bleeding [6].  

The objectives of this study were to identify the indications, to determine the 
profile of diagnosed nephropathies and to evaluate the complications related to 
the practice of echo-guided PRB in the nephrology department of the Martigues 
hospital center. 

2. Patients and Methods 
2.1. Type and Period of Study 

This was a retrospective and descriptive study of PRB data dating from January 
1, 2010 to December 31, 2019 inclusive, i.e., a 10-year period.  

It was conducted in the nephrology and hemodialysis department of the Mar-
tigues Hospital Center located in the Rayette, France, in the department of Rhone 
mouth, Provence-Alpes-Côte d’Azur region.  
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2.2. Eligibility Criteria 

We included all patient records that underwent echoguided native kidney biopsy 
during the study period. They were selected from the pathology registry of PRB 
results of the nephrology department.  

The records of transplanted patients who underwent renal graft biopsy and 
cases of PRB performed under CT scan and transjugular route were not included 
in this study. 

2.3. Renal Biopsy Sampling Technique 

The sampling technique used was percutaneous renal biopsy under ultrasound 
guidance. This is the most widely used and oldest method of renal biopsy. It has 
the advantage of simplicity and low cost due to a short hospital stay of 24 to 48 
hours. The ultrasound was initially performed by the department’s physicians 
before the day of the procedure. Antiplatelet drugs were stopped, aspirin 7 days, 
clopidogrel 10 days before the procedure. In case of anticoagulant treatment, a 
relay was made with heparin. 

The patient was placed prone on a hard surface and on a rolled pillow serving 
as a log compressing the abdomen and fixing the kidney. The puncture site is 
preferably chosen at the lower pole of the left kidney, which is less mobile than 
the right kidney, and with a low risk of injury to the inferior vena cava. 

We used Bard Monopty single-use automatic guns with 16-gauge needles. Af-
ter local anesthesia with xylocaine of the different cutaneous-musculoaponeurotic 
planes on the puncture path followed by a small local skin incision with a scal-
pel, the sampling was performed under real-time ultrasound tracking of the ren-
al parenchymal fragments.  

After the biopsy, the patient remained at rest in dorsal recumbency for 24 
hours.  

Monitoring included assessment of pain, diuresis, and hematuria, as well as 
regular measurement of blood pressure, heart rate, and use of urine strips.  

On the paraclinical level, a control haemogram was requested between 12 and 
24 hours after the procedure. In case of macroscopic hematuria more or less as-
sociated with pain or deglobulization on the blood count, a renal ultrasound or 
even a renal CT scan was performed to look for a significant perirenal hemato-
ma.  

Patients were instructed to limit physical activity for 10 to 15 days after dis-
charge. Similarly, it was recommended not to resume antiaggregant or anticoa-
gulant treatments in the 7 to 10 days following the procedure.  

2.4. Sample Collection Procedures 

Two (02) fragments were usually collected. The first was quickly placed in 2.5% 
glutaraldehyde fluid for light microscopy and the second in Michel’s fluid for 
immunofluorescence. The samples were sent to the University Teaching Hospit-
al of Timone in Marseille through the laboratory of the Martigues center hospit-
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al for anatomopathological reading. The result is sent to us by e-mail and/or by 
mail within 3 to 7 days.  

2.5. Parameters Studied 

Data were collected from the PBR result register and the patients medical records. 
We noted the following elements: demographic aspects (age, sex), clinical evalu-
ation (history, physical examination), and paraclinical evaluation (blood count 
in search of anemia and/or thrombocytopenia), coagulation workup (prothrom-
bin time, active partial thromboplastin time, primary hemostasis study).  

The platelet occlusion time was systematically requested in all patients and its 
normality was one of the sine qua non conditions for the performance of echo-
guided PRB.  

In terms of indication for PRB; the main syndromes were defined as follows 
[1]:  
- Nephrotic syndrome (NS): proteinuria greater than 3 g/d and hypo-albuminemia 

less than 30 g/l; apart from typical NS in children aged 1 - 10 years, and diabetic 
retinopathy on fundus without hematuria. 

- Acute nephritic syndrome: abrupt onset of acute renal failure (ARF) of varia-
ble intensity, hypertension and proteinuria sometimes of nephrotic volume. 

- Rapidly progressive glomerulonephritis (RPGN) syndrome: rapidly worsen-
ing AKI associated with an inaugural macroscopic hematuria, the usual ab-
sence of hypertension, and proteinuria. 

- Permanent non-nephrotic proteinuria isolated or associated with microscop-
ic hematuria. 

- Tubulointerstitial nephropathy syndrome (TNIS): proteinuria usually < 1 g/day 
without hypertension or edema, more or less associated with hematuria and 
AKI. 

- Vascular Nephropathy Syndrome (VNS): hypertension in the foreground, 
absence of major abnormality on urine sediment examination, and the pres-
ence of often severe and rapidly progressive renal failure.  

- Isolated acute renal failure (ARF): recent elevation of serum creatinine, with-
out evidence of chronicity (absence of anemia and hypocalcemia and kidneys 
maintaining normal size and good differentiation on renal ultrasound).  

- Systemic diseases associated with proteinuria or renal failure: multiple sys-
temic diseases such as lupus, vasculitis, amyloidosis, myeloma, sarcoidosis or 
drug-related complications can be diagnosed by renal biopsy [7]. 

- Unexplained chronic renal failure: presence of criteria for chronic renal dis-
ease with normal sized and differentiated kidneys. Renal biopsy can provide 
important information, especially if renal failure is accelerating. In this case, 
it may reveal lesions that justify specific treatment (extracapillary prolifera-
tion, cholesterol emboli, interstitial nephropathy) [1]. 

The complications sought were transient macroscopic hematuria, uncompli-
cated peri-renal hematomas, hemorrhages requiring transfusion or even surgical 
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hemostasis or nephrectomy [8]. 

2.6. Data Entry and Analysis 

Data entry was done on the EPI-DATA 3.1 software. 
Data were analyzed on SPSS 21.0 software.  
The statistical test of comparison was Pearson’s chi-square with Yates correc-

tion. A p value less than or equal to 0.05 was considered significant.  

2.7. Ethical Consideration 

The patient was informed of the benefit and risks of the procedure, followed by a 
signature on the informed consent form before the PBR was performed.  

The anonymity of each participant’s survey form was strictly respected.  

3. Results 

During the period from January 1, 2010 to December 31, 2019 inclusive, the 
Nephrology Department of the Martigues hospital center realized a total of 142 
biopsy punctures on native kidney. 

Nineteen (19) renal biopsy punctures were excluded from this study, which 
concerned cases of transjugular biopsy (9), renal biopsy under scanner (3) and 
renal biopsy whose result was not contributory (7).  

One hundred and twenty-three (123) ultrasound-guided renal biopsy results 
were analyzed.  

In terms of annual realization, there was an increase in frequency during the 
last 3 years, i.e. 16 cases in 2017 (13%), 18 cases (14.6%) in 2018 and 2019 re-
spectively (Figure 1).  

The male sex was in the majority (76 males versus 47 females), i.e. 61.8% with 
a sex-ratio of 1.6.  

The mean age was 55.92 years ± 17.80 with age extremes of 16 and 87 years. 
The age range 25 - 64 years represented 66 patients, i.e. 53.7% of the cases 
(Table 1). 

 

 
Figure 1. Annual number of ultrasound-guided renal biopsies. 
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Table 1. Distribution of patients by age. 

Age range in years Staff Percentage 

15 - 24 11 8.9 

25 - 64 66 53.7 

65 years and older 46 37.4 

Total 123 100 

 
A history of hypertension and diabetes was found in 54 patients (43.9%) and 

27 patients (22%) respectively. 
Regarding the indications for PRB, glomerular syndromes were the main rea-

son with 42 cases of nephrotic syndrome (34.1%), 15 cases of the nephritic syn-
drome (12.2%), 11 cases of rapidly progressive glomerulonephritis syndrome 
(8.9%), and 6 cases of recurrent macroscopic hematuria syndrome (4.9%) 
(Figure 2).  

The NS was impure in 31 patients (3.8%). The mean 24-hour proteinuria in 
patients with glomerular syndrome was 2.767 ± 1.496 g/24 hours.  

Other reasons for PRB use were 12 cases of vascular nephropathy syndrome 
(9.8%), 11 cases of unexplained CKD (8.9%), 7 cases of systemic diseases asso-
ciated with proteinuria or renal failure (5.7%), and 7 cases of isolated AKI (5.7%).  

The anatomopathological result was made possible through the examination 
of 02 fragments of which 1 for light microscopy and a second for immunofluo-
rescence. The average number of glomeruli in light microscopy was 13.097 ± 
8.585 with an average of glomeruli in “sealing bread” at 2.336 ± 2.465. On im-
munofluorescence, there was an average of 6252 ± 4827 glomerules.  

The analysis of the histological results showed 47 cases of primary glomerular 
lesions (38.3%), 32 cases of nephroangiosclerosis lesions (26%), 24 cases of sec-
ondary glomerulopathies (19.5%), 9 cases of interstitial nephritis (7.3%), 2 cases 
of myelomatous nephropathy (1.6%) and 9 cases (7.3%) of unclassified histolog-
ical lesions (Table 2).  

The primary glomerular lesions were IgA-deposited mesangial nephropathy 
(14), extracapillary glomerulonephritis (8), extramembranous glomerulonephri-
tis (12), minimal glomerular lesions (8), membranoproliferative glomeruloneph-
ritis (3), and segmental and focal hyalinosis (2). Glomerulopathies secondary to 
general diseases were mainly diabetic nephropathy (9), followed by renal amy-
loidosis (7), ANCA vasculitis (4), systemic lupus erythematosus (3) and 1 case of 
rheumatoid purpura nephropathy. Twenty-two hypertensive patients had the 
nephroangiosclerosis lesions in 40.7% of cases (p = 0.001, Table 3). 

The unclassified histological lesions were fibrosis (4), extensive mesangliolysis 
(1), glomerular hypertrophy (1), C3-deposit glomerulopathy (1), acute post-stre- 
ptococcal glomerulonephritis (1) and light chain disease (1).  

In terms of short-term evolution after the procedure, the after-effects were 
simple in 119 patients (96.7% of cases). Macroscopic hematuria was noted in 4 
patients (3.3%). It was associated with a perirenal hematoma in 2 patients, in-
cluding 1 transfused patient.  
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Figure 2. Clinical indications for percutaneous renal biopsy. PU: proteinuria; RF: renal failure; 
RPGN: rapidly progressive glomerulonephritis; AKI: acute kidney injury; CKD: chronique kidney 
disease; *Other: persistent hematuria in a diabetic setting, AKI associated with isolated proteinuria, 
and tubular-interstitial nephropathy syndrome.  

 
Table 2. Renal pathologies. 

Renal pathologies Staff Percentage 

Primary glomerular lesions   

- IgA nephropathy 14 11.4 

- EMGN 12 9.8 

- MGL 8 6.5 

- ECGN 8 6.5 

- MPGN 3 2.4 

- SFH 2 1.6 

Secondary glomerular lesions   

- Diabetic nephropathy 9 7.3 

- Renal amyloidosis 7 5.7 

- ANCA vasculitis 4 3.3 

- Lupus nephropathy 3 2.4 

- Kidney disease in RP 1 0.8 

Nephroangiosclerosis 32 26.0 

Interstitial nephritis 9 7.3 

Myeloma nephropathy 2 1.6 

*unclassified 9 7.3 

Total 123 100.0 

EMGN: Extramembranous glomerulonephritis; MGL: Minimal glomerular lesions; ECGN: Extracapillary 
glomerulonephritis; MPGN: Membranous proliferative glomerulonephritis; SFH: Segmental and focal hya-
linosis; RP: Rheumatoid purpura; * unclassified: fibrosis (4), extensive mesangliolysis (1), glomerular hyper-
trophy (1), C3 deposition glomerulopathy (1), acute post streptococcal glomerulonephritis (1) and light 
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Table 3. Distribution of patients by history of hypertension and nephroangiosclerosis. 

 
Nephroangiosclerosis 

Yes No Total 

Hypertensive patients 
Yes 22 (40.7%) 32 (59.3%) 54 (100.0%) 

No 10 (14.5%) 59 (85.5%) 69 (100.0%) 

chi-square = 10.843; degree of liberty = 1; p = 0.001. 
 

Renal biopsy was the reason for hospitalization in 81 patients (65.9%) with a 
mean duration of 2.79 days ± 1.31. It was performed in 42 patients (34.1%) of 
the cases during traditional hospitalization with an average length of hospitaliza-
tion of 12.67 days ± 7.19. 

4. Discussion 

The nephrology department of the Martigues hospital center started PRB for the 
first time in 2007. This practice of renal biopsy in nephrology is not performed 
in many developing countries and particularly in Africa because of the insuffi-
ciency of the technical platform [3].  

This study shows an increase in the number of PRB during the last 4 years, in 
parallel with the increase of the department’s activities.  

The average age of the patients was 55.92 years ± 17.80, with extremes of 16 
and 87 years.  

A series by Yong on the analysis of renal biopsy data from a single center in 
the rural Midlands region of China from 1996 to 2010 found a mean age of 33.1 
years (extreme 16 - 72 years) [9]. In contrast, in Morocco in 2016, the mean age 
of patients was 39 ± 17 years, with extremes of 3 and 82 years [10]. 

Nowadays, we are witnessing an aging of the French population during this 
last decade with a median age in 2020 at 41.1 versus 38.8 in 2010 according to 
data from the National Institute of Statistics and Economic Studies [11]. 

After analysis of clinical, biological and histological data, we confirmed the 
definitive anatomical and clinical diagnosis in our patients.  

From the clinical presentation of glomerular damage, nephrotic syndrome 
was the first indication for PBR with a frequency of 34.1%. According to the li-
terature many other authors found a predominance of nephrotic syndrome with 
a higher frequency than ours, as the case of these studies performed in South 
Africa [3] and Brazil [12] with respectively 52.5% and 39% of cases.  

In terms of histological findings, nephroangisoclerosis lesions were predomi-
nant, i.e. 26% (32 cases/123). This was a case of malignant nephroangisoclerosis 
in a young 43-year-old patient with irregular follow-up, who presented clinically 
with malignant hypertensive encephalopathy, rapidly progressive renal failure 
associated with nephrotic proteinuria.  

The malignant nephroangisoclerosis is an anatomical-clinical syndrome that 
can complicate essential hypertension (neglected, discontinued) in 2/3 of cases 
and secondary hypertension in 1/3 of cases [13].  
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IgA-deposited mesangial nephropathy was the most common histological ent-
ity of primary glomerulopathy, representing 11.4% (14 cases). The clinical pres-
entation in this case was in order of frequency of nephrotic syndrome, recurrent 
macroscopic hematuria, nephritic syndrome and isolated proteinuria. 

Houda in Morocco found 3.2% of cases of IgA nephropathy versus 34.1% in 
the Young study in China [9] [10].  

This nephropathy is the world’s leading cause of primary glomerulonephritis. 
Its incidence varies significantly with maximum values in Asia (5.7 new cases per 
100,000 inhabitants) and minimum values in Africa (0.2/100,000 inhabitants). In 
France, the incidence is intermediate (2.5/100,000) [14].  

Clinically, the main symptom in IgA nephropathy is hematuria (90% of pa-
tients). Hematuria is typically macroscopic in the form of flare-ups during epi-
sodes of respiratory mucosal infections. But the most common form is chronic 
microscopic hematuria. The presence of proteinuria greater than 1 g/24 hours is 
less frequent. High proteinuria (>3 g/24 hours) more or less nephrotic may be 
present [15].  

We noted 9 cases of diabetic nephropathy in all the samples tested.  
Among the 27 type II diabetic patients without retinopathy with a GFR less 

than 60 ml/min, with significant proteinuria, more or less associated with he-
maturia, the prevalence of diabetic nephropathy was 33.3%. Other histological 
lesions in these diabetic patients were nephroangisclerosis (12), interstitial neph-
ritis (2), renal amyloidosis (2), IgA-deposited nephropathy (1) and membrano-
proliferative glomerulonephritis (1).  

According to the results of the ENTRED study from 2001 to 2007, the preva-
lence of diabetic CKD in a population of patients with type 2 diabetes in France 
is estimated at 29% [16].  

Hematuria, a sign of glomerular inflammation, is not the rule in diabetic 
nephropathy. It should be checked for persistence and the absence of associated 
bacteriuria. Its presence should lead to a search for other arguments for glome-
rulopathy other than diabetic [17].  

ANCA vasculitis with pauci-immune extracapillary glomerulonephritis repre- 
sented 3.3%, i.e. 3 cases of MPO ANCA versus 1 case of PR3 ANCA. The clinical 
presentation was in all cases a rapidly progressive glomerulonephritis syndrome. 
The BVAS score was not systematically evaluated. 

Seven cases (5.7%) of amyloidosis were noted in this study in subjects older 
than 60 years (Table 4). They were of type AL in 6 patients versus 1 case of AA 
amyloidosis.  

Renal involvement is frequent in multisystemic amyloidosis, which accounts 
for about 3% of all nephropathies. It is thus observed in 90% of AA amyloidosis 
(derived from a serum precursor called SAA for serum amyloid associated pro-
tein precursor) and in nearly 50% of AL amyloidosis cases (derived from im-
munoglobulin light chains). Its incidence can reach 15% in renal biopsies per-
formed in subjects over 60 years of age because of the high frequency of AL 
amyloidosis at this age [18].  
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Table 4. Distribution of patients by renal pathology and age group. 

Renal pathologies 
Age range in years 

Total 
15 - 24 25 - 64 65 and over 

Nephoangiosclerosis - 17 (53.1%) 15 (46.9% 32 (100%) 

EMGN 2 (16.7%) 6 (50%) 4 (33.3%) 12 (100%) 

ECGN 1 (12.5%) 1 (12.5%) 6 (75%) 8 (100%) 

MGL 2 (25%) 4 (50%) 2 (25%) 8 (100%) 

IgA nephropathy 1 (7.1%) 9 (64.3%) 4 (28.6%) 14 (100%) 

SFH - 2 (100%) - 2 (100%) 

Diabetic nephropathy 1 (11.1%) 4 (44.4%) 4 (44.4%) 9 (100%) 

Amyloidosis - 6 (85.7%) 1 (14.5%) 7 (100%) 

Interstitial nephritis - 1 (50%) 1 (50%) 2 (100%) 

Lupus nephropathy 1 (33.3%) 2 (66.7%) - 3 (100%) 

Myeloma nephropathy - 1 (50%) 1 (50%) 2 (100%) 

ANCA vasculitis 1 (25%) - 3 (75%) 3 (100%) 

Kidney disease in RP - 1 (100%) - 1 (100%) 

non classified 1 (11.1%) 5 (55.6%) 3 (33.3%) 9 (100%) 

 
The aftermath of the renal biopsy was simple in the majority of patients (96.7%). 

The procedure was complicated by macroscopic hematuria in 4 patients. It was 
associated with a perirenal hematoma on the CT scan in 2 patients, 1 of whom 
required a blood transfusion for a major deglobulization.  

Gross hematuria is the most frequent complication of renal biopsy. Most of-
ten, it only warrants medical supervision and a prescription for copious fluids. 
Hematomas are usually asymptomatic and small. However, they may cause sig-
nificant pain and require transfusion if they are large with deglobulization. Im-
mediate ultrasound monitoring after renal biopsy is still controversial [19].  

The cases of hemorrhagic complications in this study involved a 75-year-old 
man and 3 women aged 16, 54 and 65 years.  

Several studies have identified factors associated with bleeding complications 
of percutaneous ultrasound-guided renal biopsies. Female gender and age (higher 
risḱ for the two extremes of age < 20 years and > 70 years), regardless of histo-
logic diagnosis, were consistently found [20]. 

The limitations of this study are the small sample size (123 cases over 10 years), 
the monocentric nature, and the absence of electron microscopy. 

5. Conclusion 

The data from this study make an important contribution to the understanding 
of the prevalence and clinical presentation of renal disease at the Martigues hos-
pital center. The histological lesions are dominated by nephroangiosclerosis and 
glomerulopathies with an important primary component. 
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