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ABSTRACT 

Accurate diagnosis of the cause of acute or chronic kidney dysfunction may require a 
percutaneous kidney biopsy (PKB). Unfortunately, the invasive nature of the procedure can lead 
to potential complications that may discourage the KBs. Lack of appropriate communication 
skills, experienced personnel and equipment, and high procedure costs can negatively impact 
complication rates and the frequency of conducted KBs. This nonsystematic review assesses KB 
procedures, indications, contraindications, complications, post-KB monitoring time, and cost. 
We looked for reviews and original articles published between January 2010 and Jan 2025 on 
Google, Google Scholar, and PubMed.  Different keywords, phrases, and sentences include PKB, 
renal biopsy, native PKB, ultrasound guide, CT-guided, PKB, allograft PKB, and PKB procedures. 
KB makes histopathological and immunohistological diagnosis possible, which are necessary for 
diagnosis and treatment. It is often used despite the known complications. KB and other 
biochemical assays have tracked transplant rejection and antirejection drugs. Automatic gun 
spiral needles sizes 14 and 16 capture enough samples with fewer complications than gauge sizes 
18 and 20. KB cost is another issue, especially in low-income areas, and deserves additional 
study. 

Key words: Percutaneous kidney biopsy (PKB), ultrasound guide PKB, CT-guided PKB, PKB 
complications, and KB cost. 

INTRODUCTION 

A kidney biopsy (KB) is usually necessary to confirm the clinical diagnosis and to detect 
the histopathological changes of kidney injury. KB is beneficial in evaluating suspected 
intrinsic kidney disease, supporting the clinical diagnosis, guiding prognosis and 
management, and even predicting disease relapse. [1] In the 1950s,  KB of the native 
kidney was introduced into clinical practice, and the technique has since evolved. KB 
is a reliable procedure that entails taking tissue samples from the kidney, scrutinizing 
them under a microscope by a pathologist, and doing different immunological 
investigations. 
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Persistent hematuria (especially microscopic hematuria) and 
proteinuria are the usual indications of KB. The golden 
standard for pathological diagnosis of kidney disease is the KB. 
[2] Radiologists and nephrologists usually conduct KB, although 
radiologists have recently been more involved in conducting 
the KB. [3] In chronic conditions such as diabetes, lupus, and 
myeloma, particularly in the presence of massive proteinuria, 
significant hematuria, or progressive kidney dysfunction 
features, KB helps to assess the extent of kidney involvement. 
[1]   

Percutaneous KB (PKB) is usually taken from the lower pole of 
the left kidney to avoid major bleeding because this pole has 
less vascularity. [4] It was started under fluoroscopy guidance 
[5], and since the 1980s, it has usually been conducted under 
ultrasound (US) or, infrequently, computer tomography (CT) 
guidance. [4] Transjugular, open surgical, or laparoscopic KB 
are conducted in conditions such as simultaneous 
hepatic/kidney biopsy and severe coagulation diathesis. [6] 

Complications during or after a kidney biopsy are rare, and 
even if they occur, they are usually not severe enough to 
require major interventions. [7] The most severe complication 
is bleeding, especially pericapsular hematoma, which can be 
life-threatening and may compromise kidney function [7]. In 
rare cases, massive intrarenal bleeding rarely requires 
embolization. [8] Kidney loss and death are extremely rare. [9] 
Fortunately, in recent years, the risk of injuring nearby organs 
and major blood vessels has significantly decreased, providing 
more confidence in the procedure's safety. Communicating 
clearly regarding the procedure, indications, and potential 
complications to the patients and their families is crucial. It is 
equally vital to offer a safe and supportive environment for the 
patient, sponsor, and family to share their thoughts and 
concerns openly. It is also imperative to allow them enough 
time to thoroughly consider and research further information 
about the procedure. [10] 

In this review, Renal biopsy techniques, indications, costs, and 
common complications are updated for clinical practitioners 
and physicians. Furthermore, this review will be a good 
reference for nephrologists. Furthermore, some knowledge 
about KB is beneficial and might be needed by the patient and 
the family. We searched Google, Google Scholar, and PubMed 
for new reviews and original articles published between Jan 
2010 and Jan 2025.  Various keywords, phrases, and texts, such 
as PKB, renal biopsy, native PKB, ultrasound guide PKB, CT-
guided PKB, PKB, Kidney biopsy, KB cost, techniques of PKB, 
and kidney graft biopsy were used. After downloading the 
appropriate articles, they were distributed according to this 
review subtitled between the authors. Each author read the 
assigned articles and summarized them. After several 
discussion meetings, we assigned the three principal authors 
to structure and write the current article in its final form. 

INDICATIONS OF KIDNEY BIOPSY 

Although KB is an integral practice in clinical medicine for 
renal disease diagnosis, its recommendations have no harmony. 

[11] KB is commonly utilized to ascertain the exact diagnosis 
in acute or chronic glomerulonephritis, renal parenchymal 
disease, or perplexing renal function abnormalities. Limited 
research has demonstrated that implementing automated 
biopsy needles and real-time ultrasound guidance has 
improved the success rate of diagnoses by more than 95% in 
cases involving more recent technologies. [12] The principal 
purpose of CT-guided biopsy was to facilitate the detection of 
malignant disease; [13] however, recently, it has also been 
used to diagnose glomerular and kidney parenchymal diseases. 
The main indications of KB include nephrotic syndrome, lupus 
nephritis when presenting with nephrotic syndrome, and 
glomerulonephritis types. As in primary and secondary 
amyloidosis, KB is also indicated in massive proteinuria, when 
histology might affect therapy plans. Relapsed nephrotic 
syndrome, either in adults or children is an indication for KB. 
It is well known that malignancy diseases are associated with 
kidney involvement, and membranous nephropathy, especially 
in solid tumors. However, it can occur in other malignancies 
such as lymphoma and leukemia. [14,15] In malignancies, KB is 
rarely indicated because the associated nephrotic syndrome 
usually improves with malignancy therapy and cure. [16] Some 
obese individuals may develop proteinuria in the nephrotic 
range, which requires KB to exclude focal segmental 
glomerulosclerosis (FSGS). A KB is also necessary if individuals 
with proteinuria have positive serum anti-phospholipase A2 
receptor (PLA2R) antibodies, evidence of hepatitis B or 
positive antinuclear antibodies, or other markers of chronic 
diseases. In such cases, a kidney biopsy is necessary to exclude 
superimposed crescentic glomerulonephritis and to assess the 
degree of chronic damage. 

In acute nephritis, especially in systemic disease-associated 
nephritis, such as systemic lupus nephritis, microscopic 
polyangiitis, anti-glomerular basement membrane disease, or 
polyangiitis granulomatosis, KB is often conducted to study the 
extent of the kidney damage, which affect therapy plans and 
treatment. In rare cases, KB can be done in unexplained acute 
kidney injury [17] despite the high risk of bleeding. 

KB is rarely indicated in isolated glomerular hematuria (chronic 
microscopic hematuria with dysmorphic red blood cells, no 
proteinuria, normal serum creatinine, and normal blood 
pressure) since it rarely changes therapy, and the prognosis is 
good. KB histology in these cases usually shows IgA, Alport 
syndrome, thin basement membrane changes, or normal 
kidneys. Unless proteinuria or renal failure are present, KBs 
are rarely used for definite diagnosis, especially in the USA. 
[17]  

A prospective analysis of 276 native kidney biopsies, including 
one for hematuria, found that one in thirty-six patients' 
therapy decisions were entirely affected. [18] For disease 
progression or proteinuria identification, ongoing monitoring is 
needed. IgA nephropathy individuals with isolated hematuria 
may progress with time. [19] Patients with chronic hematuria 
without evidence of kidney dysfunction features should get a 
full urological assessment before KB. A KB is advised if a full 
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urologic examination is normal in an individual with isolated 
microscopic hematuria and for an individual who will be a 
potential live donor for kidney.  

In isolated non-nephrotic proteinuria, KB is not recommended 
if the individual has low-grade proteinuria (< 500 mg/day) or 
albuminuria (< 300 mg/day), no glomerular hematuria, normal 
kidney function, and no clinical or serologic signs of a systemic 
disease that can cause glomerulonephritis. However, some 
patients may develop IgA or membrane nephropathy. [20] 
However, immunosuppressive therapy is not advisable owing to 
the excellent prognosis of non-nephrotic proteinuria. 
Nephrologists conduct KB on patients with moderate to high 
non-nephrotic proteinuria (0.5 to 2 g/day) unless other causes 
exist, such as persistent diabetes or hereditary kidney disease. 
If someone is hesitant about KB, in such instances, increased 
proteinuria, serum creatinine, and abrupt hypertension (HTN) 
are features to recommend and insist on convincing the patient 
and family for KB. A total of 249 native kidneys were conducted 
in Croatia from May 1997 to May 2005, and it found that 95% of 
the cores successfully retrieved sufficient specimens for 
histologic diagnosis (11.9 glomeruli). The primary reasons for 
KB were nephrotic syndrome (NS) (33%), hematuria or non-
nephrotic proteinuria (13%), and renal failure (12%). The main 
glomerulonephritis (GN) was mainly composed of focal 
segmental glomerulosclerosis (FSGS) in 27%, 
mesengioproliferative in 13%, IgA nephropathy in 11%, 
membranous GN (MGN) in 11%, membranoproliferative GN 
(MPGN) in 5%, crescentic GN in 5%, and minimal change disease 
(MCD) in 3% of the cores examined. [21]  

Kidney transplantation has seen a significant rise worldwide in 
the past 50 years. However, this rise has come with several 
challenges, including accurately diagnosing and managing graft 
dysfunction. Kidney allograft biopsy has been instrumental in 
addressing this challenge. [22] The allograft KB is a valuable 
tool for detecting post-kidney transplant acute rejection and 
guides the management of antibody-mediated or acute cellular 
rejection. After the necessary therapies are started, a 
subsequent biopsy is conducted to verify the effectiveness of 
the therapy in different centers. The allograft period biopsy 
protocol is the primary method of monitoring in high-risk 
kidney transplants, such as ABO- or human-leukocyte antigen 
incompatible transplants, because these patients are at silent 
immunologic processes that might damage the transplanted 
kidney. [23] 

A study conducted by the United Network for Organ Sharing 
(UNOS) revealed significant variations in the practices of USA 
transplant centers concerning the scheduling and execution of 
surveillance KB of the allograft to detect subclinical rejection. 
[24] The prevailing time interval for monitoring biopsies was 
between 3 and 12 months after the transplantation procedure. 
The graft survival rates at 1 and 3 years were comparable 
across facilities that conducted biopsies and those that did not. 
The survey findings revealed the disputes around surveillance 
KB and the handling of subclinical rejection. [24] 

Subclinical rejection is characterized by lymphocyte 
infiltration in a functioning renal allograft. Rush et al. initially 
reported the discovery of subclinical rejection during the 
earliest 3 months post-renal transplantation in the Manitoba 
Adult Renal Transplant Program. [25] Subclinical rejection was 
defined as a ≥ 10% elevation in blood creatinine two weeks 
ahead of the planned KB, along with a histologic Banff score of 
"ai2at2" or higher, which indicates type 1A acute rejection or 
more severe rejection. [26] The disagreement surrounding this 
issue is whether identifying subclinical rejection using a 
particular biopsy methodology may effectively guide early 
kidney allograft disease treatment, leading to enhanced long-
term graft function and survival. Kidney-transplanted 
individuals followed for 10 years were identified with 
subclinical rejection 14 days after transplantation. [27] The 
findings demonstrated a significant decline in the survival of 
grafts over 10 years. Consequently, the researchers 
determined that subclinical rejection could forecast kidney 
allograft outcomes. A trial was conducted to investigate the 
advantages of prompt identification of subclinical rejection 
and administering corticosteroid therapy. [8] The trial studied 
72 patients who were divided into two groups for biopsy. The 
biopsy arm group had KB at 1, 2, 3, 6, and 12 months, while 
the control group received biopsies only at 6 and 12 months. 
The biopsy group patients exhibited reduced chronic 
tubulointerstitial score at 6 months, a decline in acute 
rejection, and lower plasma creatinine at 24 months compared 
to the control group. However, if there is suspicion of renal 
transplant dysfunction, indicated by a rise in blood creatinine 
or clinical signs (fever, HTN, oliguria, edema, and proteinuria), 
in that case, it is necessary to perform an allograft biopsy to 
obtain an accurate histological diagnosis. [28] Several studies 
have examined the precision of clinical prediction in 
diagnosing allograft disease based on findings from KB. [29] 
The findings of those studies indicated that 43% of clinical 
forecasts were entirely accurate, and 57% had inaccurate 
predictions. Among these cases, 26% were entirely incorrect, 
highlighting the importance of KB for precise allograft 
pathology diagnosis.  

Two retrospective studies were conducted in pediatrics to 
establish the justifications for KB. The common cause was a 
glomerular disease that was observed. [30,31] Both studies 
reported that nephrotic syndrome (32.9%) was the prevalent 
indication. One study reported that proteinuria (11.4%), 
asymptomatic hematuria (23.4%), and urine abnormalities in 
systemic illnesses (15.8%) were the indications for KB. [31] The 
prevalent causes of glomerular dysfunction were FSGS (20.9%), 
MPGN (14.6%), immunoglobulin A (IgA) nephropathy (8.9%), 
MCD (13%), lupus nephritis (LN) (6%), and Henoch-Schönlein 
nephritis (4%) in a Serbian study. [30] However, another study 
found that the prevalent findings included FSGS (15%), IgA 
nephropathy (13.5%), MCD (10%), various stages of LN (8.5%), 
Henoch-Schönlein nephritis (7.5%), MGN (7.5%), MPGN (6%), 
postinfectious GN (6%), hemolytic uremic syndrome (5%), 
tubulointerstitial nephropathies (3.5%), and acute tubular 
necrosis (2.5%). [31] The main indications for KB are listed in 
Table 1.  
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Table 1. Indications of Renal Biopsy. 

Unexplained isolated proteinuria 
Acute Nephrotic syndrome 
Isolated non-nephrotic proteinuria 
Renal transplant dysfunction 
Unexplained kidney dysfunction 
Isolated glomerular hematuria 
Renal masses (primary or secondary) 
Renal transplant rejection 
Connective-tissue diseases (e.g., systemic lupus 
erythematosus) 

 

 

 

 

CONTRAINDICATIONS OF KIDNEY BIOPSY 

KB is usually a safe procedure once an experienced operator 
performs it and takes all precautions. However, KB 
contraindications should be considered carefully before the 
procedure is conducted.  

The presence of intravascular coagulopathy, polycystic 
kidneys, urinary tract obstruction, hydronephrosis, and upper 
urinary tract infections are absolute contraindications. [32] On 
the other hand, compromised cardiopulmonary function or 
unstable hemodynamic status, uncooperative patients, 
massive obesity, elderly subjects, renal failure, solitary kidney, 
and severe HTN (> 160/95 mmHg) [32,33] are relative 
contraindications. All these contraindications and others are 
reported in Table 2. 

Table 2. Kidney biopsy contraindications 
Absolute contraindications Relative contraindications 
Uncorrectable bleeding disorders Anatomic abnormalities of the kidney that may increase the risk 

of damage or hemorrhage 
Severe hypertension Small kidneys 
Active renal or perirenal infection Solitary native kidney  
Severe hypertension (systolic blood pressure >170 mmHg) that is 
not controllable by antihypertensive agents 

Bleeding diathesis (prolonged prothrombin time, 
thrombocytopenia) and biopsy can be done with precautions if 
controlled. 

Highly vascularized tumors  Retrorenal colon 
Multiple bilateral cysts or a kidney tumor  
Skin infection at the biopsy site  
Unskilled operators or pathologists  
Uncooperative patient  
Active renal or perirenal infection  
Hydronephrosis  

 

SITES AND TECHNIQUES OF KIDNEY BIOPSY 

Site of kidney biopsy 

If no specific areas of interest exist, the biopsy is typically 
taken from the lower part of the kidney with the patient in the 
prone position. Typically, the biopsy is executed with 
ultrasound guidance. [6] 

Percutaneous kidney biopsy 

PKB is preferred because it is less invasive than alternative 
techniques and is easy to conduct. A PKB is typically performed 
under local anesthesia with real-time ultrasonic guidance. 
However, a computed tomography (CT) scan is an alternative 
when the kidneys cannot be well visualized [4] or may be 
preferred based on the operator's experience and radiological 
equipment availability. Comparing the rates of significant 
complications between US and CT-guided PKB modalities 
revealed no significant difference. [34] The effectiveness, 
methods, and outcomes of CT-directed biopsy have been the 
subject of research, which has found no statistically significant 

distinction when compared to US-guided PKB. Currently, most 
centers utilize automated spring-loaded firearms, and real-
time ultrasonography is preferred. [13] Other KB techniques 
could be considered in complex cases or contraindications to 
performing PKB. [35]  

Open (surgical) kidney biopsy 

Open KB may be considered when there is an uncorrectable 
bleeding diathesis, a solitary kidney, and a lack of an 
experienced operator or when PKB attempts have failed. It is 
typically possible to obtain a substantial core or wedge of 
kidney cortex; the incidence of severe hemorrhage is 
extremely low, and mortality is uncommon with this method. 
Other minor complications following surgical KB include fever, 
atelectasis, and ileus. An open biopsy performed under general 
anesthesia is linked to a lengthier hospital stay and a larger 
surgical incision. This method is rarely conducted in stable 
patients for chronic kidney disease diagnosis. 
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Laparoscopic Kidney biopsy 

For patients who are unable or hesitant to undergo PKB, 
laparoscopic KB (LKB) is an alternative to open KB. All biopsies 
were successful in a series of patients who underwent 
laparoscopy with minimal complications. According to a study 
evaluating 12 years of LKB experience in China with 104 
patients, it was found that retroperitoneal LKB is a secure, 
dependable, and minimally invasive alternative for patients 
who cannot undergo PRB. This technique may be increasingly 
necessary as a helpful addition to PRB in the future. [36] 
Further confirmatory studies are needed. 

Transjugular kidney biopsy 

Interventionalists typically perform a transjugular KB (TJKB) in 
the angiography suite. Although it requires minimal 
intravenous contrast, it may increase the risk of contrast-
induced nephropathy. The main indications of the TJKB method 
are combined liver or cardiac and KB, morbid obesity, and a 
single kidney. [37] Theoretically, the risk of perinephric 
hemorrhage should be less because the kidney capsule is not 
intentionally pierced. [38] Nonetheless, even with experienced 
hands, the complication rate of this technique is comparable 
to that of the percutaneous approach. [39] It was reported that 
the risk of intrarenal bleeding is high because of arterial 
trauma due to repeated unintentional capsular perforation. 
[37,40] Acute kidney injury induced by contrast material has 
also been reported after this technique [39]. Comparing PKB 
with TJKB, it was found that the mean number of intact 
glomeruli per tissue core was 11.2 ± 7.7 and 9.8 ± 7.6 (SD), 
respectively, when examined through optical microscopy. [41]  

The main contraindications for a transjugular KB include 
bilateral internal jugular vein thrombosis, an allergy to 
contrast media, and the limited number of experienced 
operators. [42] Moreover, according to a review published in 
2020 on the safety and effectiveness of TJKB, diagnostic tissue 
was successfully obtained in 90.3% of cases. The review also 
found that bleeding complications occurred in 22.6% of cases, 
with 18.2% minor and 4.5% major. Despite these complications, 
TJKB remains a viable option for obtaining renal tissue for 
diagnosis, as most complications are self-limiting. [38] This 
procedure may not be practical for routine kidney biopsies due 
to the increased cost, need for experienced personnel, and 
radiologic guidance. However, it may be viable in specific 
circumstances if the expertise is available. 

NEEDLE CHOICE FOR PERCUTANEOUS KIDNEY BIOPSY 

The selection of a biopsy instrument is primarily a matter of 
preference. Different biopsy needles are available, including 
manual and spring-loaded automated needles. Spring-loaded 
needles with real-time ultrasonic guidance for native and 
transplant kidney biopsies, due to their superior simplicity of 
use and increased diagnostic yield, are the favorite. [43] 
However, the choice is frequently influenced by local resources 
and availability. It is recommended to use a 16-gauge needle 
for native kidney biopsies rather than an 18- or 20-gauge 
needle. An investigation comparing gauge needles for acquiring 
adequate glomeruli [44] found higher diagnostic yields. The 
"blind approach" remains valid in the East, whereby an 

automatic biopsy machine is released without guiding 
assistance after prior designation on the kidney with US 
guidance. [44] 

The automated and non-automated needles with larger gauges 
(14 and 16 gauge as opposed to 18 gauge) have yielded more 
glomeruli per core. [45] It was shown that when an 18-gauge 
needle is used, the sample size and quality (the number of 
intact glomeruli) are significantly reduced. A study found that 
using a 14-gauge needle in PKB of native kidneys resulted in an 
average of 15.3 glomeruli per core while using an 18-gauge 
needle resulted in an average of 9.9 glomeruli per core. [46] 
Nicholson et al. reported that the glomeruli taken by 18-gauge 
needle compared to 16- or 14-gauge needle were less (9 
glomeruli vs. 11 glomeruli vs. 15 glomeruli) and had less 
diagnostic precision (53 vs. 76 vs 85%) respectively. [47] In 
addition, others demonstrated that the sample size and the 
glomeruli number were reduced in native KB samples 
conducted by 18-gauge needles, with a median of 9 vs12 
glomeruli by 16 vs 14-gauge needles, respectively. [48] Another 
study revealed significantly fewer glomeruli in the core biopsy 
of 18-gauge needles than 16-gauge needles (12 vs. 19 glomeruli 
p=0.001). [45] Furthermore, in their report, Peters et al. found 
that the number of glomeruli was higher in 16-gauge needles 
compared to 18-gauge needles per biopsy core. In the case of 
native biopsies, 16-gauge needles showed 11 glomeruli, while 
18-gauge needles showed 8 glomeruli per biopsy core 
(p=0.001). Another report endorsed that the 14- and 16-needle 
gauge gave similar results as the 18-gauge needle biopsies. [43] 
Similarly, in biopsies of transplanted kidneys, 16-gauge needles 
showed 12 glomeruli per core, while 18-gauge needles showed 
8 glomeruli per core (p=0.02). [49] Most of the investigators 
still prefer 14- and 16-gauge needles.  

It was reported that the complication rate does not differ 
between manual and automatic needles of the same gauge. 
[45] Different studies found no difference in the frequency of 
complications or the number of glomeruli obtained when using 
14-gauge versus 16-gauge automated needles. [50] In addition, 
a Norwegian registry study of 9288 biopsies revealed no 
difference in complications between 14- and 16-gauge 
needles, although 18-gauge needles were associated with a 
higher incidence of minor complications, primarily significant 
hematuria. [48] A meta-analysis of 34 retrospective (n = 21) 
and prospective (n = 13) studies, including 9474 biopsies, 
revealed a greater need for erythrocyte transfusion in studies 
employing a 14 gauge compared to either 16 or 18 gauge. [51] 
Interventional radiologists have performed more PKBs recently, 
employing smaller 18- and 20-gauge needles. [52] However, 
using these instrument gauges compromises the diagnostic 
efficacy of the biopsy without improving patient safety. In a 
longitudinal study [52] evaluating yield and adequacy, missed 
diagnoses increased from 2% in 2005 to 14% in 2020. 

The number of radiologists who performed KB was only 5% in 
2005, which increased to 95% in 2018. Furthermore, it was 
reported that in smaller-diameter (18- and 20-gauge) biopsy 
cores in 95% of the procedures, the rate of missed biopsies 
among nephrologists remained constant over the same period. 
[52] Given that the glomerular yield in a biopsy sample taken 
with a 16-gauge is more than those taken with an 18-gauge 
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needle without a significant difference in the risk of 
complications. The 16-gauge needle is favored for performing 
a KB in adults. [49,53] Communication between the 
nephrologist and radiologist regarding the appropriate needle 
gauge helps to ensure a safe and adequate sampling. [52] 

PREPARATION FOR KIDNEY BIOPSY 

After explaining KB's procedure, indication, and complications, 
persuade the patient to express questions or worries regarding 
KB. Let them bring a list of their prescription, over-the-counter 
medications, and any vitamins or other dietary supplements. 
Full drug history, especially aspirin, anticoagulants, 
hepatotoxic medications, and social and family history of any 
chronic disease such as liver cirrhosis or coagulopathy or 
diseases in their family must be explored and noted. Patients 
and families should fully understand and agree to the 
indication and complications and sign a formal written consent 
before conducting the KB procedure. 

Inform patients that they need to stop taking aspirin 
temporarily, as well as nonsteroidal anti-inflammatory drugs 
and anticoagulants, to avoid bleeding complications from the 
biopsy. [44] Most authors recommend holding antiplatelet and 
anticoagulants for at least 5-7 days. [54] However, Nayak-Rao 
suggests that low-risk patients undergoing percutaneous renal 
biopsies may not need to discontinue antiplatelet agents based 
on available evidence. [55] The nephrologist should assess the 
risk case-by-case and balance against the risk of major 
bleeding; individualized decision-making is important. [55] 
Mackinnon et al. investigated native PKB complications at 
facilities that ceased antiplatelet 5 days before PKB (n=75) 
versus continued (n=60). No biopsies were performed on 
patients with blood pressure >160/90 mmHg, INR>1.4, or 
platelet count <100×109/L. Although antiplatelet continuation 
was linked with an increased absolute hemoglobin drop and 
patients' percentage with a >1-g/dl drop, elective and urgent 
PKB patients had similar major complications that required 
transfusion, radiologic, or surgical intervention. [54] In a 2002–
2008 single-center study of 5832 allograft and native PKBs, 
Atwell et al. observed no distinction in hemorrhage risk 
between aspirin and no aspirin stoppage within 10 days after 
biopsy. [56] In a meta-analysis report, patients who received 
antiplatelet medications for ≥7 days had the same transfusion 
rate (n=2116 biopsies) as those who did not (seven trials; 
n=4009). [51] Given the limited evidence and the fact that 
most kidney biopsies are elective, it is advisable to hold 
antiplatelet drugs for 7 days before the surgery when feasible. 
[2] Patients on chronic use of warfarin or low molecular weight 
heparin have logistical challenges but may safely undertake a 
PKB with a short duration of anticoagulation or a heparin 
bridging. 

The only visible evidence-based found for antithrombotic 
treatment recommendations for perioperative care is reported 
by Douketis et al.. [57] No evidence exists on how newer 
anticoagulants (Direct oral anticoagulants) affect PRB bleeding 
complications. Laboratory tests can identify potential 
coagulopathies. Bleeding time can be used to evaluate the 
time of platelet aggregation; if there is advanced renal failure 
or prolonged bleeding time, administering desmopressin 

acetate, cryoprecipitate, and estrogen was shown to minimize 
the risk of bleeding. [58] According to one of the authors' 
experiences, Assessing bleeding and prothrombin time is a 
good practice to minimize the bleeding risk and rate. 

EVALUATION OF BIOPSY SPECIMEN 

After conducting the KB, an immediate light microscopy 
examination of the KB specimen for adequacy and the number 
of glomeruli obtained is usually a widespread practice by 
nephrologists. Further evaluations by light and electron 
microscopy examinations, immunofluorescence, and 
immunoperoxidase investigations should be conducted. 
Immunoglobulin G (IgG), immunoglobulin M (IgM), 
immunoglobulin A (IgA), C3, C4, C1q, kappa chain, lambda 
chain, albumin, and fibrin all must be assessed. By doing these 
investigations and blood tests, most of the time, diagnosis is 
established. In cases where they are available, special 
investigations such as evaluation of serum amyloid A deposits, 
IgG subclasses (IgG1 to 4), phospholipase A2 receptor (PLA2R), 
collagen chains (alpha 3, 4, and 5), heat shock protein, and 
mass spectrometry may be helpful. If glomeruli were not 
present in the original sample, immunofluorescence 
microscopy on paraffin sections metabolized with pronase 
might salvage a diagnosis. [59] 

Studies have shown that in approximately 50% of instances, the 
electron microscopy examination gave useful diagnostic 
information beyond that gained through light microscopy and 
provided the main justification for the widespread deployment 
of electron microscopy. [60] Recent studies have shown that 
electron microscopy has yielded comparable outcomes. [61] 

Diagnosing conditions such as postinfectious 
glomerulonephritis, thin basement membrane nephropathy, 
membranous nephropathy, Alport syndrome, HIV-associated 
nephropathy, amyloidosis, immunoglobulin deposition 
diseases, fibrillary glomerulonephritis, and immunotactoid 
glomerulopathy requires an electron microscopy and 
immunofluorescence examination. 

POST-KIDNEY BIOPSY MONITORING AND OBSERVATION TIME 

The abdominal US is used to assess any significant change in 
the biopsied kidney size and any evidence of bleeding. The 
abdominal US can be conducted after the biopsy and before 
discharge; however, it is not routine. In case of severe 
hematuria, pain, or renal dysfunction, urgent abdominal US 
must be done promptly to exclude hematoma, bleeding, or 
organ perforation. Inform the patient that they must lie on the 
back with a supporting cloth underlying the biopsy site. [62] 
After the procedure, patients may have to stay overnight in 
the hospital. They should spend at least 2 hours post-biopsy to 
observe pulse rate, respiratory rate, and blood pressure. 
Besides intravenous fluid, some physicians give diuretics to 
assess for passing urine and assessing the presence and severity 
of hematuria. Patients will be given pain medication other than 
nonsteroidal anti-inflammatory drugs. During their hospital 
stay for observation, blood workup, vital signs, and urine 
should all be monitored. [62] Patients are advised to refrain 
from intense activity, such as heavy object lifting, for 2 weeks 
after KB. [62] 
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By utilizing real-time ultrasound alongside an automated 16-
gauge automatic biopsy machine and adhering to specific 
safety measures, a skilled operator can successfully perform 
PKB with no or minimal complications. It is recommended that 
PKB safety be evaluated and any late complications be 
anticipated through observation two hours after the 
procedure, ensuring a safer and more cost-effective outcome 
was reported in a study. [63] A study has determined that the 
most favorable time to assess the safety of patients and 
anticipate any potential complications is by observing patients 
post-PKBs for 2 hours. This approach not only guarantees the 
safety of patients but also proves to be more cost-effective. 
[64] 

The observation period's duration after PKB must be clearly 
defined because various observation times were reported. It 
was reported that 24-hour observation is recommended to 
detect any complication, [65,66] although others did not 
recommend that.  [67] However, another study concluded that 
hospitalization was unnecessary. [68] Minor complications such 
as discomfort are more likely to occur in younger, healthy 
patients who experience hematuria before the biopsy. 
Japanese 2020 kidney biopsy guidelines recommend bed rest is 
needed for 6–24 hours. Eating and drinking must be conducted 
while the patient is lying down after KB, as well as bed 
urination and defecation. Urinary bladder catheterization for 
problematic urination is advisable. After KB, fever may arise, 
which may indicate hematoma development. [66] 

Post-KB, the patient needs to rest in a supine position for at 
least 6-8 hours. The vitals, urine output, and color should be 
checked to evaluate the presence of gross hematuria. If there 
are no signs of bleeding within the first 6 hours, the patient 
may sit up because most complications occur within 6-8 hours. 
[32] Approximately 20% of complications occur during the first 
8 hours post-KB, according to a study involving 394 patients 
[69]. Whittier and Korbet reported that in 750 KB, < 8 hours of 
post-KB observation was suboptimal, potentially failing to 
detect as many as 33% of complications. Forty-five out of 750 
cases (6.6%) had a significant complication at and after 8 hours 
post-KB. [70] Thirty were diagnosed after 8 hours of post-KB 
observation. The remaining fifteen were identified between 9 
and 14 hours of post-KB observation time. Other four studies 
have presented divergent findings. A cohort study of 118 
patients documented only minimal complications. [71] A 
Nigerian study documented the absence of complications in a 
cohort of 20 patients, [72] supported by the same result by 
Murphy BF et al. [73] A total of 178 outpatient KBs were 
examined, and only 13.2% experienced minimal complications; 
these included 4 patients who presented with extensive 
hematuria, 16 patients who presented with small perinephric 
blood collection, and 3 patients who presented with hematoma 
and hematuria, [74] which did not require interventions. It has 
been reported that an outpatient, real-time, ultrasound-
guided PKB is a safe and effective way to minimize the need 
for post-KB hospitalization. The procedure can result in 
significant cost savings without any increased risk of 
complications. [68] Patient selection is crucial, as KB of 
patients had high serum creatinine levels, and females with 
acute kidney injury had higher complication rates. [51] Future 
studies should focus on identifying risk factors to improve 

safety and determine the optimal safe post-KB observational 
time, whether doing Doppler US post-KB when to do it, and 
whether it is a proper practice or not. 

COMPLICATIONS OF KIDNEY BIOPSY 

Post-KB, infection is very unlikely; however, It is imperative to 
address discomfort and bleeding as they are critical concerns 
that demand urgent attention and must not be 
underestimated, and the patient must consult their physician 
if any changes or symptoms or signs appear after the KB. [75] 
The KB complications risk and rate remain limited due to the 
heterogeneity, reporting bias, and variations in complications 
definitions in various studies over the last 50 years.  

In a systematic review that included 118,604 native PKBs [76], 
the bleeding incidence complications were perinephric 
hematomas (11%), biopsy site pain (4.3%), transient 
macroscopic hematuria (3.5%), erythrocyte transfusion was 
required in (1.6%), only 0.3% of cases needed surgical 
interventions. Death occurred in 0.06%, and nephrectomy was 
required for only 0.01%. [51] A study investigating 249 PKB 
complications found that the most common complications 
reported were perirenal hematoma (without clinical 
symptoms) in 3.6% of cases and macrohematuria in 1.2%. No 
bleeding complications that required therapeutic radiologic 
intervention or blood transfusion were reported. Surgical 
intervention was necessary in just one patient, accounting for 
0.4% of the cases. [21] 

In the lumbar and renal areas, discomfort and numbness occur 
when the anesthesia action ends after the KB. The pain may 
require painkillers. However, acute discomfort may suggest a 
significant problem requiring more diagnostic investigations. 
Post-KB's most frequent side effect is asymptomatic, 
microscopic hematuria that disappears spontaneously over a 
few days. [77] In 3% of KBs, gross hematuria resolved within 
hours; however, it persisted for days in a few patients. Gross 
hematuria may induce a reduction in hemoglobin 
concentration, necessitating a blood transfusion, or lead to 
clot development with or without obstructive uropathy and 
renal failure. In one study, acute anemia occurs in > 50% of 
patients post-KB, manifesting in a hemoglobin concentration 
drop of ≥ 1 g/dL. [78] In comparison, others reported a 10% 
drop in hemoglobin of ≥ 2 g/dL, increasing the risk of 
complications. [79,80] However, it rarely requires red blood 
cell transfusion. [81]  

Perinephric hematoma is frequently asymptomatic. It is usually 
found on a renal ultrasound following a biopsy and does not 
lead to significant problems. Prospective studies found 
perinephric hematoma in 90% of patients 24-72 hours and 15% 
immediately after the KB. Most perinephric hematomas are 
tiny, asymptomatic, and heal spontaneously in a few months. 
Approximately 2% of cases result in clinically significant 
consequences, such as severe lower back pain, a decrease in 
hemoglobin levels, or bleeding that necessitates a blood 
transfusion. The lack of hematoma at one hour post-KB 
strongly suggested a straightforward course. [82,83]  

A report by Waldo et al. found that 95% of individuals with no 
perinephric hematoma one hour after KB had not developed 
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severe problems; however, some patients with hematoma 
developed serious problems later. [84] Hence, it was advised 
by this study to conduct kidney US during the first hour after 
PKB [84]. Another study reported that post-KB peri-nephric 
hematoma was present in 86% of cases, and they were small-
sized hematomas (<2 cm). In the same study, about 13% of 
cases had > 2 cm-sized hematomas [85] detected by post-KB 
US. Massive bleeding around the kidney or at the 
retroperitoneal space can cause hypotension and even shock 
and may require a blood transfusion. As blood continues to 
collect in the retroperitoneal space, surgical intervention may 
be needed to relieve compression and stop bleeding; however, 
it is rarely required. [86] Large perinephric hematoma might 
cause compression and ischemia of the kidney (Page kidney), 
impairing kidney function and survival in severe cases. 

Reviewing 34 studies that included 9,474 KBs, emphasizing 
post-KB bleeding. [76] Every KB examined in this study was 
performed utilizing automated biopsy instruments guided by 
CT or US imaging. Protocol biopsies of the kidney were 
performed by the Kidney Precision Medicine Project (KPMP) 
[76] for research objectives. The relevant publications 
published by the KPMP group from 2011 to 2017 were 
incorporated into the prior meta-analysis. The most recent 
systematic review, which examined Published articles on renal 
biopsies from January 1983 to March 2018, reviewed and 
revealed that bleeding post-PKB was rare. [76] However, the 
massive bleeding after PKB might be critical, leading to graft 
thrombosis, acute failure, and HTN due to renin-angiotensin-
aldosterone system activation. [87,88] Previous studies have 
suggested that the incidence of severe bleeding was similar 
after PKB, irrespective of the facility setting (outpatient or 
inpatient). [89] 

Arteriovenous fistula (AVF) is a rare known complication of KB 
that usually resolves spontaneously. [90] Persistent hematuria 
after three days mostly indicates an AVF development. [91] 
This complication may occur in almost 18% of KB patients. [92] 
In most cases, however, the AVF is symptomless and resolves 
spontaneously. AVF patients may develop symptoms like 
hematuria, kidney insufficiency, and HTN. Proper management 
is crucial to prevent complications. Selective 
angioembolization is indicated to stop bleeding in severe 
cases. [93] AVF may sometimes create aneurysms, which can 
cause high blood pressure, heart failure, and renal failure. 
Consistent gross hematuria, abdominal bruit, and palpable 
thrill indicate this complication. [94]  

AVF rate in transplanted and native kidneys demonstrated a 
higher incidence than previously reported. [95,96] Needle size 
is important because the larger the needle, the higher the risk 
of AVF formation. [95] Most lesions did not require 
intervention, and 95.4% resolved spontaneously within the 
following three months. No specific symptoms, such as gross 
hematuria, hemodynamic changes owing to high shunt flow, or 
significant kidney dysfunction, were observed in most cases. In 
cases of AVF, a Doppler ultrasound and CT-angiography should 
be performed to assess and follow up. [97] Treating severe 
symptoms involves super selective transcatheter arterial 
embolization or, rarely, surgery. [98] 

It has been claimed that repeated renal biopsy may cause 
fibrosis at the side of the tissue biopsied. Considerable damage 
was not reported; however, repeated multiple biopsies are not 
advisable, especially in a single native kidney or transplanted 
kidney, and if one good functioning kidney and the other kidney 
function is compromised. Multiple kidney fibrotic sites might 
increase blood pressure and cause HTN. [99] Rarely, the 
damage caused by the biopsy needle to the liver, spleen, aorta, 
and urinary system puncture causes severe complications; 
however, minor bleeding and urinoma may occur. [100] The 
intra-renal pseudoaneurysm was reported post-percutaneous 
KB in lupus patients, which may present with acute pain or 
hematuria. [101] A summary of KB complications is presented 
in Table 3. 

Table 3. Expected complications. 

Biopsy site discomfort or pain 
Bleeding  
Unable to urinate. 
Frequent or urgent urination. 
Burning sensation during urination. 
Red, dark red, or brown-colored urine. 
Saturated bandage at the biopsy site with blood or pus. 
Urine leakage 
Fever 
Dizziness or fainting 
Rarely, liver, pancreas, spleen, or even aorta puncturing,  
urinoma formation  
Arteriovenous fistula 

 

KIDNEY ALLOGRAFT BIOPSY 

A study revealed concerns about conducting surveillance 
biopsies and managing subclinical rejection. [24] Subclinical 
rejection diagnosis in the first three months following kidney 
transplantation was initially reported by the Manitoba Adult 
Renal Transplant Program. [25] The lymphocyte's existence in 
a normally functioning transplanted kidney is the defining 
characteristic of subclinical rejection. The timing and 
execution of transplanted KBs for detecting subclinical graft 
rejection varied widely across the USA transplant hospitals, 
according to a survey by the United Network for Organ Sharing 
(UNOS). [102] Surveillance biopsies were most frequently 
performed between three and twelve months after transplant. 
The one and 3-year graft survival was comparable between 
centers that performed biopsies and those that did not.  

In a study, individuals with subclinical rejection identified 14 
days after transplantation were followed up for 10 years. [27] 
According to conclusions drawn from this study, the 
researchers found that subclinical rejection can predict 
transplant outcomes. The study's findings suggest that 
subclinical rejection is crucial in determining transplant 
success and graft survival, evidenced by a significant decline 
in graft survival during the study interval. [27] Another study 
reported that the prevalence of subclinical rejection, 
according to the Banff criteria, is about 30% had acute kidney 
rejection attack in the first 3 months. [103] Furthermore, the 
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same study reported the advantages of spotting subclinical 
rejection early and administering corticosteroids. [103]  

Results of this study showed that those who underwent biopsies 
had lower incidences of acute rejection, chronic 
tubulointerstitial scores, and serum creatinine levels. If there 
are signs of renal transplant failure, such as increased plasma 
creatinine or clinical symptoms including fever, edema, HTN, 
oliguria, and proteinuria, obtaining a biopsy of the allograph is 
crucial for an accurate diagnosis [28]. It was reported that 
clinical predictions regarding allograft pathology diagnosis 
following KB are inaccurate 57% of the time, with only 43% 
being completely accurate. Therefore, utilizing a KB to 
diagnose allograft diseases accurately is imperative since 26% 
of the inaccurate predictions were completely wrong [29]. The 
identification of acute transplanted allograft rejection and the 
treatment plan for acute cellular or antibody-mediated 
rejection are both helped by allograft KB. A repeat biopsy helps 
ensure a satisfactory response to treatment after the proper 
treatments have been started. The schedule of allograft 
interval biopsies is crucial for the surveillance of high-risk 
transplant patients, particularly those with ABO- or HLA-
incompatible recipients involved in kidney transplants. Such 
patients may experience impaired graft function caused by 
concealed immunologic processes [23]. Protocol allograft KB is 
controversial; however, it is indicated in the case of clinical or 
biochemical rejection. Further research is necessary to assess 
this controversy. 

CHRONIC KIDNEY DISEASE AND KIDNEY BIOPSY 

CKD affects up to 10-15% of the world population, [104,105] 
affecting 697,5 million with different CKD stages, with almost 
1.2 million CKD-related deaths. [106] KB in CKD is not a 
standard procedure. However, in some cases, such as new 
onset hematuria, proteinuria, an increase in proteinuria, and 
rapid deterioration of stable CKD, KB is needed for prognosis, 
detecting the underlying pathology, and planning therapy. 
[107] 

Recent research found that after a median follow-up time of 
37.6 months, the biopsy group's estimated GFR raised by > 10 
ml/min/1.73 m². Interestingly, the non-biopsy group declined 
by about the same value. Patients with KB had a greater 
survival rate (P < 0.001). Over a day of urine protein excretion 
> 1 g/day, the study predicted that there would be reduced 
renal outcomes in the group that did not undergo biopsy. 
However, no significant reduction was predicted in the group 
that did undergo KB [107]. This could be due to the detection 
of the underlying cause and the promotion of therapy to the 
cause.  

The gold standard for kidney disease diagnosis is KB. However, 
KB is not commonly recommended for every impaired renal 
function because reduced renal function may increase 
bleeding risk, and the biopsy core may not provide adequate 
information for diagnosing and therapy modification in CKD. 
[108] However, neglecting renal biopsy in renal impairment 
patients may miss curable interstitial nephritis, [109] which 
may swiftly advance to ESRD without therapy. KB is essential 
for disease progress and severity assessment. Thus, 

understanding renal impairment patients' baseline and 
pathological features is crucial, even in CKD patients. 

Most nephrologists now empirically determine if KB is indicated 
for CKDs with compromised renal function based on 
proteinuria, hematuria, etc. To our knowledge, no pathological 
investigations have examined chronically impaired renal 
function patients and their kidney outcomes by KB. Although 
KB is the gold standard for kidney disease diagnosis, it has not 
been studied thoroughly in CKD patients. A recent study 
concluded that  CKDs with rapidly decreasing renal function 
should have KB for pathological diagnosis, particularly those 
with daily urine protein excretion > 1 g/day. [107] Despite the 
rarity of studies investigating the benefit of KB in CKDs, we 
think that KB may still have a role in CKD underlying cause 
diagnosis and prediction of CKD progression rate. Hence, 
further studies are required to investigate this thought. 

KIDNEY BIOPSY COST 

It has been stated that outpatient PKB is a safe option for low-
risk patients compared to inpatient PKB, and the cost is lower. 
[110] Communities with high rates of renal disease are 
expected to have a proportional amount of renal biopsy 
requests. Despite the growing reports of kidney disease, the 
decline in kidney biopsies conducted in African countries is a 
concern. [111,112] A study has found that the decline in 
requests for renal biopsies may be due to a shortage of 
professionally trained staff, inadequate health insurance 
schemes, high costs, and insufficient facilities. Given the 
significance of kidney biopsies, it is crucial to make concerted 
efforts to install this important investigative procedure in local 
tertiary hospitals. [113] The cost of a biopsy varies depending 
on whether it is done on an outpatient or inpatient basis. 

The median cost for an outpatient PKB is 1,968 USD, while an 
inpatient KB costs 3,178 USD. A study found that performing 
the biopsy as an outpatient procedure for pediatric patients is 
just as safe as an inpatient procedure, and it can save over 
1,000 USD per biopsy when they were observed only for 2 hours 
at the Cleveland Clinic Children's Hospital. [114] In the USA, 
PKB costs range from 1.824 to 4.340 USD. In India, PKB costs 
range from around 5.000 to 20.000 Rs (60.91 to 243.62 USD). 
Another Indian study reported that the total cost of PKB is 
40,000 Rs (487.49 USD) [6]. The average price of PKB in 
Deutschland facilities is 19229 Euro (3195-88750 USD), while 
PKB costs between 200-300 British Pounds in the UK. In China, 
the average cost of PKB is between 3000-7806 USD, with a 
maximum price of 6000 USD. The cost of PKB in Nigeria ranges 
from 190-2.022 USD. In Gulf countries, for example, in the 
United Arab Emirates, it costs between 165-330 USD. PKB may 
be unavailable in some places due to a scarcity of expert 
practitioners or pathologists or a lack of electron microscopy 
and immunological reagents and studies. Interestingly, a study 
conducted between May 2012 and September 2015 compared 
the cost of kidney biopsies using KB methods in 78 patients. 
The study revealed that the cost of ultrasound (US)-guided 
hospital-based (UGHB), CT-guided hospital-based (CTG), and 
US-guided office-based (UGOB) PKB for renal masses was 
4,598, 4,470, and 2,129 USD, respectively. This includes 
facility, professional, and pathology fees. [115] The same study 
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concluded that UGOB and PKB have equivalent diagnostic and 
complication rates and are more cost-effective than UGHB or 
CTG renal biopsy. 

Although KB is necessary and safe, many patients are still 
reluctant to undergo the procedure. This is often due to poor 
communication with their healthcare provider, anxiety about 
the procedure, high costs, and limited availability of expert 
operators and histopathologists. Furthermore, in some cases, 
patients and families agree with KB, but due to a lack of 
necessary equipment, pathologists, electron microscopy, 
immune histology, and US or CT machines hinder the 
procedure. Additionally, in many situations, the potential for 
serious complications from KB can also be a concern for 
patients, affecting the conductance rate of KB. Accordingly, 
international communities need to support these areas that 
lack the necessary facilities and expertise to conduct KB. This 
will help to ensure that patients receive the diagnostic benefits 
of KB, which can be vital for their health and well-being.  

DISCUSSION 

A crucial investigative tool in the context of kidney disease 
diagnosis is KB. Various methodologies exist for KB, such as 
PKD, TJKB, open (surgical) KB, and LKB. As stated in the 
preceding sections, every method has indications and potential 
complications. PKB is a prevalent technique due to its ability 
to be performed on an outpatient basis, its cost-effectiveness 
compared to alternative methods, and the absence of 
substantial complication variation.  

Before conducting KB, the health provider team must notify 
the patient and family and fully explain the procedure's 
indication and possible complications. In simple words, seniors 
must fully explain this information to the family and patients. 
The biopsy should only be done to guide therapy, diagnose and 
adjust treatment, or predict prognosis. Before biopsy, patients 
must be thoroughly prepared and any major contraindications 
eliminated. Abdominal US is necessary before a KB to ensure 
kidney visibility and location, exclude anatomical anomalies, 
and assess the risk-benefit ratio. [1] Small kidneys and poor 
corticomedullary differentiation reflect ambiguous chronicity, 
restricted renal disease reversibility, and low biopsied tissue 
piece histopathological yield, preventing KB from being 
conducted. Additionally, differentiating the kidneys from 
surrounding retroperitoneal tissues may be challenging.  

Some patients may worry about kidney tissue removal affecting 
renal function. Fortunately, one research calculated that 
biopsy-induced GFR reduction in stable transplant patients is 
only 0.77 mL/min. [116] However, In native kidney biopsy, a 
study reported that the estimated GFR improved significantly 
after KB compared with the non-biopsied group (pௗ<ௗ0.001) 
during 5 years of follow-up. [107] 

While KB is crucial for the diagnosis of numerous intrarenal 
diseases, it also aids in the identification of systemic diseases 
that involve the kidneys, such as lupus nephritis that might 
occur with systemic lupus nephritis [117,118] or myeloma 
kidney in multiple myeloma [14]. Moreover, KB is indispensable 
for the diagnosis and prognosis of interstitial kidney disease 
progression [119]. Kidney transplantation is associated with 

both acute and chronic rejection [120]. In addition to clinical 
and laboratory indicators of rejection, KB is crucial for 
determining the nature of rejection and the allograft's 
outcome [121]. Moreover, positive KB of allograft rejection 
impacts the rejection treatment strategy. The practice of 
performing KB post-kidney transplantation is a subject of 
controversy; however, it should not be neglected. This matter 
was comprehensively addressed earlier in this article. 

CKD is a prevalent disease on a global scale. CKD is frequently 
induced by diabetes and HTN; nevertheless, it is crucial to also 
consider interstitial kidney diseases and systemic illnesses as 
potential contributors. When renal function declines abruptly, 
and for no apparent reason, KB is indicated in such situations. 
Nevertheless, it is crucial to thoroughly evaluate the 
corticomedullary differentiation and kidney size to ascertain 
the sufficiency of the biopsy core and the incidence of 
complications. KB in CKD is still controversial among 
nephrologists; however, in the situations mentioned, KB is 
indicated, but extreme cautions must be implemented.  

The KB cost is a critical and trending topic. PKB is the most 
economical and secure method of KB. However, it remains 
prohibitively expensive and unavailable in specific 
communities. It can cost between 200 and 5,000 USD 
worldwide. This cost might not be high in developed nations 
and those with good health insurance systems or free health 
services. Safe KB requires, in addition to cost, accessibility in 
impoverished communities, pathology expertise, 
immunological studies, immunofluorescence studies, and US 
and CT equipment. 

Supporting communities that do not practice KB by providing 
essential equipment and training for local personnel is crucial. 
We believe that the World Health Organization and health 
authorities of the developed nations can significantly assist 
developing and underdeveloped nations in improving their 
health by providing free health services, excellent health 
insurance schemes, CKD prevention, and transplant patient 
care programs. Other forms of assistance could be dispatching 
pathologists, expert nurses, physicians, and equipment to low-
income nations. In addition, providing scholarships for the 
training of local employees is an essential form of assistance. 

LIMITATION 

One limitation is that we restricted our search to only three 
engines (Google, Google Scholar, and PubMed), which may 
have resulted in fewer evidence sources. However, the current 
review is already lengthy; incorporating results from other 
search engines could potentially lengthen it and make it more 
challenging to follow. 

CONCLUSION 

An ultrasound or CT-guided PKB is safe and informative, but it 
has rare complications. Pain, discomfort, and minor bleeding 
are the most common, although they are usually self-limiting. 
If a damaged vessel causes bleeding, embolization is an 
effective treatment. Needle sizes 14 and 16 have reduced 
complication rates and significantly increased the likelihood of 
obtaining the necessary glomeruli compared to other needle 
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sizes. However, pericapsular hematomas can occur, which may 
require drainage. Although rare, continuous bleeding may 
require a blood transfusion, embolization, and surgical 
intervention. However, kidney loss and death post-PKB have 
been reported only in a small percentage. Improving the 
governmental facilities' delivery of services and training local 
health providers are crucial to increasing the number of the 
indicated KB, making KB available at a lower cost, reducing 
complications and risks, and preventing chronic kidney 
diseases and their progression rate. 
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