Kidney biopsy – an invasive method of renal diseases diagnostic
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A renal biopsy is a procedure used to obtain a segment of renal tissue, usually through a needle or another surgical instrument. Analysis of this tissue is then used in the diagnosis of an underlying renal condition.

Renal biopsy is used to diagnose renal diseases ranging from infection to transient rejection to renal cell carcinoma. Once a biopsy diagnosis is established, it can be used to help guide treatment options and may also assist in determining prognosis of the underlying condition.

Renal biopsy is typically performed by a radiologist under CT or ultrasonographic guidance. However, a urologist can also perform renal biopsy during renal surgery.

There are multiple indications to perform renal biopsy, including the following:

· Unexplained renal failure

· Acute nephritic syndrome
· Nephrotic syndrome
· Isolated nonnephrotic proteinuria

· Isolated glomerular hematuria
· Renal masses (primary or secondary)

· Renal transplant rejection

· Connective-tissue diseases (eg, systemic lupus erythematosus)

Paripovic et al[1] and Printza et al[2] both performed retrospective studies to determine indications of pediatric renal biopsy. Both found that nephrotic syndrome was the most common indication (32.9%). Paripovic et al found that other indications included asymptomatic hematuria (23.4%), urinary abnormalities in systemic diseases (15.8%), and proteinuria (11.4%). Both studies found that glomerular disease was most prevalent.

Paripovic et al found that the most common causes of glomerular disease included focal segmental glomerulosclerosis (20.9%), mesangioproliferative glomerulonephritis (14.6%), immunoglobulin A (IgA) nephropathy (8.9%), minimal change disease (13%), lupus nephritis (6%), and Henoch-Schönlein nephritis (4%).

Printza et al found that the most common findings included focal segmental glomerulosclerosis (15%), IgA nephropathy (13.5%), minimal change disease (10%), various stages of lupus nephritis (8.5%), Henoch-Schönlein nephritis (7.5%), membranous glomerulonephritis (7.5%), mesangioproliferative glomerulonephritis (6%), postinfectious glomerulonephritis (6%), hemolytic uremic syndrome (5%), tubulointerstitial nephropathies (3.5%), and acute tubular necrosis (2.5%).

Application of biopsy in the renal allograft

The application of biopsy to renal allografts is a controversial indication that is still being actively researched.

Rush et al from the Manitoba Adult Renal Transplant Program were the first to report the finding of subclinical rejection within the first 3 months post transplantation.[3] Subclinical rejection can be broadly defined as lymphocytic infiltration of a renal allograft with normal function. Rush et al further classified subclinical rejection as a serum creatinine increased by more than 10% 2 weeks before the protocol biopsy and a histological Baniff score (system used for scoring renal allograft histology) of “ai2at2” (type 1A acute rejection) or greater.[4] The controversy regarding this topic is whether detecting subclinical rejection from a specific biopsy protocol can guide early successful treatment of renal allograft pathology, ultimately improving long-term graft function.

A study analyzed a 10-year follow-up of their patient population diagnosed with subclinical rejection at 14 days post transplantation.[5] Their results showed a significant decrease in graft survival over the 10-year period, concluding that subclinical rejection can predict transplant outcomes. Another study attempted to determine the benefit of early detection of subclinical rejection and subsequent treatment with corticosteroids.[6] The study featured 72 patients randomized to 2 biopsy groups, one receiving biopsies at 1, 2, 3, 6, and 12 months (biopsy arm) and the other receiving biopsy at 6 and 12 months (control group). Patients in the biopsy group showed a decrease in acute rejection, reduced chronic tubulointerstitial score at 6 months, and a lower serum creatinine at 24 months compared with patients in the control group.

Despite whether biopsy in normal, functioning renal allografts will be determined clinically beneficial in the future, renal biopsy remains the criterion standard for the diagnosis of renal transplant abnormalities. In a patient with suspected renal transplant abnormalities, whether based on laboratory findings, such as elevated creatinine levels, or clinical signs, such as fever, edema, hypertension, oliguria, and proteinuria, histological confirmation of the diagnosis is often required.[7] One study analyzed the accuracy of clinical prediction of allograft pathology related to diagnosis found after renal biopsy.[8] Findings revealed 43% of clinical predictions were totally correct and of the 57 % of cases where predictions were not accurate, 26% of those cases were completely incorrect, clarifying the necessity of renal biopsy for accurate diagnosis of allograft pathology.

