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Zonal cortical scarring, tubular
thyroidization
• Zones of cortical atrophy, sharply demarcated
from the adjacent normal‐appearing renal cortex.
‐ The interstitium is fibrotic.
‐ Glomeruli are globally sclerosed, or have wrinkled capillary tufts
with periglomerular fibrosis.
‐ Interlobular and arcuate‐sized arteries show varying degrees of
fibrointimal thickening.
‐ Tubules with flattened epithelium, distended by round
smooth contoured hyaline casts.

• “Tubular thyroidization” – tubules resemble
colloid follicles of the thyroid gland histologically.

Biopsy – Light microscopic findings

Causes of zonal cortical scarring and
tubular thyroidization
• Chronic reflux
nephropathy/chronic
pyelonephritis.
• Vascular scarring – zonal
ischemia. Scattered
intrarenal arteries,
arterioles get blocked by
microthrombi.

Antiphospholipid antibodies (aPL)
•
•

Group of heterogenous antibodies directed against cell membrane
phospholipids or anionic proteins bound to phospholipids.
Detected by laboratory tests:
‐ ELISA for anticardiolipin antibodies, β‐2 glycoprotein I
‐ Functional assays for lupus anticoagulant – DRVVT or aPTT.
‐ Numerous other antibodies phosphatidyl inositol, phosphatidyl‐
ethanolamine, prothrombin and others.

• Prothrombotic state – vascular thrombosis and/or repeated
pregnancy miscarriages.
• Antiphospholipid syndrome (APS).

Antiphospholipid
syndrome (APS)
Primary APS

Secondary to other
autoimmune disorders – SLE
•
•

30 to 50% of SLE patients have aPL
antibodies.
One‐third to one‐half of them with
aPL develop APS within 10‐20
years.

Hypothesis
• In patients with (SLE), if the kidney biopsy
shows zonal cortical scarring, tubular
thyroidization it is probably secondary to
underlying aPL.
• Chronic APS.
• Patients should be tested for aPL.

SLE with chronic APS nephropathy
• Anticoagulation therapy in addition to immunosuppressive
treatment may be important.
• Despite absence of active thrombotic microangiopathy (TMA).

• Immunosuppressive treatment alone may take away the
inflammation and glomerular immune deposits, but the
chronic microvascular injury and resulting cortical scarring
may continue unabated and hasten renal loss.

Aim of this study
Does this histologic feature correlate with
positive lab test for aPL in SLE patients?

Total number of SLE patients with kidney
biopsy over 12-year period, n = 186
10 had diffuse fibrosis (>50%), 1 biopsy had
insufficient cortex. 20 patients had no laboratory
aPL testing. These 31 cases were excluded.
Biopsies for study, n = 155

Patients with positive aPL, n = 54

Biopsies showing zonal
scarring, tubular
thyroidization, n = 18

Biopsies with absent
zonal scarring, tubular
thyroidization, n = 36

Patients negative for aPL, n = 101

Biopsies showing zonal
scarring, tubular
thyroidization, n = 11

Biopsies with absent zonal
scarring, tubular
thyroidization, n = 90

Sensitivity, specificity, PPV, NPV

• Sensitivity is low. Therefore cannot use this feature to screen for aPL.
• Positive predictive value is better‐ If you see this histology, it is likely to be secondary to
aPL.
• Specificity and negative predictive value are high. In the absence of aPL, you will rarely
see this histology.

Table 3. Patients with thrombotic and pregnancy complications.
Total number of biopsies from patients with SLE
SLE patients with positive test for antiphospholipid antibodies
Patients with thrombotic and pregnancy complications
Biopsies with zonal cortical scarring

155
54
24 (44%)
8/24 (33%)

All 24 patients with thrombotic complications did receive anticoagulation treatment.
Three discontinued treatment because of hemorrhagic complications (intracranial
hemorrhage), one patient no longer had DVT episodes.

Table 1. Demographic features of the SLE
patients with zonal scarring and tubular
thyroidization on kidney biopsy (n=29).
Age (years)
42 +/‐ 11.4
Gender M:F
8 M; 20 F
Ethnicity
African American
14
Caucasian
12
Asian
2
Hispanic
1
Average serum creatinine at
1.8+/‐1.1
biopsy (mg/dl)
Average serum creatinine at
followup, ranging from 6
1.9+/‐1.2
months to 4 years (mg/dl)
Patients on dialysis at followup
2

Correlation with Class of Lupus nephritis

Unclassifiable group (n=15)
• Biopsies that showed few to absent glomerular immune
complex deposits, but mainly segmental scarring, IF/TA.
• Therefore lupus class could not be accurately assigned.
• The percentage of biopsies with zonal scarring and tubular
thyroidization was the highest in this group 10/15 (67%).
• 6/10 (60%) had detectable aPL.
• Implies that, the immunosuppressive treatment helped the inflammatory
component of the lupus nephritis, leaving behind only scarring.
• But because of the underlying aPLs, the scarring process continued
unabated.

Conclusions
•
•
•
•
•
•
•
•

Retrospective study of kidney biopsies from patients with SLE over a 12
year period.
Examined the prevalence of zonal cortical scarring and tubular
thyroidization in the kidney biopsy.
Correlation of this histology with presence of aPL.
Low sensitivity, but high specificity and positive and negative predictive
values.
Important to recognize this histologic feature .
Chronic APS, despite absence of active TMA .
Patients may be at risk for chronic kidney disease despite
immunosuppressive therapy for lupus nephritis.
Need to explore the utility of anticoagulation in this subset of patients.

Thank you

Membranous Lupus nephritis, Class V (n=25).
• Zonal scarring and tubular thyroidization in 8/25 (32%).
• 5/8 ( 62%) had detectable aPLs.
Class IV lupus nephritis – 7/62 (11%) had zonal scarring,
tubular thyroidization.
5/7 (51%) had aPLs.
Class III lupus nephritis – 2/33 (6%) had zonal scarring tubular
thyroidization, 2/2 had aPLs.

Why is sensitivity low?
• Zonal nature of scarring.
• May not be represented in a biopsy because
of sampling issues.
• Biopsy may sample densely fibrotic areas.
Zonal nature is difficult to interpret in the
biopsy.
• 10 biopsies with extensive fibrosis, excluded
from the study – 50% had aPL.

aPL testing – gold standard?
• Antiphospholipid antibody testing can also show
false positive results.
• Infections, malignancies, drugs.
• The aPL s may not always be pathogenic.
• 6.5 to 9.4% of random blood donors had positive
tests for aPLs, disappeared after one year.
• ApL testing along with d‐dimers offers better
chances of detecting patients at risk of
thrombosis – up to 6 months in advance.

Manifestations of APS – Acute
• Thrombosis and vaso‐occlusive events of large arteries.
• Strokes, DVT, miscarriages.
• Catastrophic APS – Multi‐organ involvement over a short
period of time (< 1 week).
• Long term anticoagulation is the treatment, Rituximab, IVIG.

Kidney involvement – APS nephropathy
APS
Nephropathy

Renal
involvement

Vessels
involved,
speed of
development

Small intra‐
renal arteries,
glomerular
capillaries
Renal artery,
Renal vein
thrombosis

Manifestations
TMA‐ acute renal
failure, proteinuria,
MAHA, HTN, fibrin
thrombi, arterial
mucoid intimal
thickening

Chronic APS
Renal infarcts

Antiphospholipid syndrome (APS)
The updated (Sapporo) classification criteria
Definite APS is present if at least one of the clinical criteria and one of the laboratory criteria are met

Vascular thrombosis

≥1 clinical episodes of
arterial, venous or small‐
vessel thrombosis in any
tissue or organ.

≥1 fetal death (at or
beyond the 10th week
of gestation).
Clinical criteria
Pregnancy morbidity
(one of the following)

≥1 premature birth before
the 34th week of
gestation because of
eclampsia, severe
preeclampsia or placental
insufficiency.
≥3 consecutive (pre)embryonic
losses (before the 10th week of
gestation.

Lupus anticoagulant positivity on ≥2 occasions
at least 12 weeks apart.
Laboratory criteria

aCL (IgG and/or IgM) in medium or high titre (i.e. >40
or above the 99th percentile) on two or more
occasions at least 12 weeks apart.
Anti‐β2GPI antibody (IgG and/or IgM) in medium or
high titre (i.e. above the 99th percentile) on two or
more occasions at least 12 weeks apart.

Chronic APS nephropathy
• Zonal cortical scars, tubular thyroidization, fibrointimal
arterial thickening, glomerular sclerosis.
• No active fibrin thrombi.
• Irrespective of lupus nephritis.
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Case.
• 26 year old Caucasian female, history of SLE.
SLE
diagnosed

Lupus
nephritis

• SLE diagnosed age 10, normal renal function
(~1995).

• Ten years later, developed renal impairment, low
serum complement levels, proteinuria, hematuria.
• Kidney biopsy 1 – Class III lupus nephritis (~2006)
• Plaquenil, Imuran.

• 5 years later, pregnant, stopped medications.
• Miscarriage 3rd month, fever HTN, proteinuria, renal
dysfunction, low serum complements, hematuria,
Pregnancy,
proteinuria.
miscarriage
• Kidney biopsy 2 (2011).

