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Abstract

Purpose: To report a case of Purtscher-like retinopathy in an anti-glomerular basement
membrane glomerulonephritis in a 56-year-old Thai female.

Method: Observational case report.

Results: A 56-year-old Thai female was referred to Naresuan university hospital with
anemia and pitting edema in both legs. She had underlying diseases of hypertension,
hypercholesterolemia and chronic renal failure with anemia. Before her referral, she was
treated by an internist at a provincial hospital. Because of deterioration of creatinine
level and anemic symptoms, she was advised to see a nephrologist for the diagnosis of
causative pathology and treatment. A re-evaluation of chronic renal failure was done. The
results of laboratory investigation were creatinine level of 2.42 mg/dl, blood urea nitrogen
(BUN) 44 mg/dl and the urinalysis found microscopic hematuria. Further evaluations for
hematuria; vaginoscopy, cystoscopy and ultrasonography of genitourinary system were
performed, but the outcome was normal. The result of a renal biopsy was anti-glomerular
basement membrane glomerulonephritis. Hemodialysis and total plasma exchange were
done several times to reduce the circulating antibody of the anti-glomerular basement
membrane level.

During her admission, the patient complained of sudden blurred vision in both eyes after
the ninth total plasma exchange. She had no previous ocular problems nor physical
trauma. The ocular examination showed visual acuity of counting fingers in both eyes.
Anterior segment was normal for her age. The posterior segments showed retinal thick-
ening around the posterior poles with clear intervening zones in both eyes with some
intra-retinal hemorrhage, which was consistent with the earlier-diagnosed Purtscher-
like retinopathy. The pathogenesis of Purtscher-like retinopathy was investigated with
negative results. During counseling, the patient and her family chose observation instead
of active treatment. The patient was discharged and followed-up at the out-patient unit of
the ophthalmology department of the Naresuan university hospital.

Conclusion: Purtscher-like retinopathy is a rare ocular disease with unknown pathogen-
esis. There are many diseases reported to be associated with Purtscher-like retinopathy. In
this case, we found Purtscher-like retinopathy in a patient with anti-glomerular basement
membrane glomerulonephritis.
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Introduction
Purtscher’s retinopathy is a rare ophthalmologic disease. It was first described
by Otmar Purtscher in 1910, in a patient with a history of head trauma resulting
from falling from a tree." The patient showed retinal whitening and retinal hemor-
rhage around the posterior pole of both eyes. Causes other than trauma, with the
same ophthalmic findings are diagnosed as Purtscher-like retinopathy. The most
common cause of Purtscher-like retinopathy is acute pancratitis.>®> Long-bone
fracture, connective tissue diseases such as systemic lupus erythromatosus (SLE),
chronic renal failure and orbital anesthetic injection are also reported to be causes
of Purtscher-like retinopathy.?* The main pathogenesis is thought to be associated
with micro-embolization of the retinal arterioles from various causes.?” The patho-
genesis of hyperviscosity and vascular autoregulation are now under investiga-
tion.®® Recently, computational fluid dynamic simulation software has shown the
role of wall shear stress as a new mechanism in the development of Purtscher’s and
Purtscher-like retinopathies.'® Treatment of Purtscher-like retinopathy is to correct
the causative systemic pathology and for ocular treatment, observation is usually
advised.? The visual prognosis of Purtscher-like retinopathy is guarded.
Anti-glomerular basement membrane glomerulonephritis is a rare kidney disease
with an incidence of one case per million.” The affected patients usually come in
with symptoms of acute or sub-acute renal failure with varied clinical forms from
mild severity to rapidly progressive glomerulonephritis (RPGN). The anti-glomerular
basement membrane antibody circulates in the serum of the patients and destroys
the basement membrane of the renal glomeruli.''? The antibody affects collagen
type IV, which is the composition of the renal glomerular basement membrane. In
some cases, the antibody also affects the respiratory system. Because of the same
collagen component, it causes alveolar hemorrhage.” Renal failure combined with
alveolar or pulmonary hemorrhage is called Goodpasture’s syndrome. Due to the
circulating antibody in the patient’s blood stream, the treatment modalities of anti-
glomerular basement membrane glomerulonephritis are plasmapheresis, corticos-
teroids, and immunosuppressive drugs. Plasmapheresis is used for the reduction
of the circulating anti-glomerular basement membrane antibody found in the
patient’s plasma.™

Material and methods

The patient was referred from a provincial hospital to the Naresuan university
hospital with an increasing level of serum creatinine and deterioration of anemic
symptom. The history and physical findings were reported. The patient was
re-evaluated because of the sub-acute renal failure. Special investigations, such
as renal biopsy, were done and reported. The renal pathological specimens were
shown and detailed in this report. The ocular diagnosis and differential diagnosis of
its cause were detailed through the treatment of the patient.
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Case history

A 56-year-old Thai female with underlying diseases of essential hypertension,
hypercholesterolemia and the recent diagnosis of chronic renal failure for a few
months prior to her referral. She was followed-up and treated at a provincial
hospital by an internist. Medication consisted of amlodipine, enalapril, furosemide,
hydralazine, gemfibrozil, aspirin, folic acid and calcium supplement. In this follow-
up, an increasing level of serum creatinine was found, up to the level of 2.42 mg/dI
and her hematocrit dropped from 26% to 20% without blood loss. She also experi-
enced mild dyspnea from chronic anemia and increasing swelling of her legs from
chronic renal failure. She was referred to a nephrologist for further evaluation and
treatment at Naresuan university hospital.

The vital signs were within normal limits; blood pressure 107/65 mmHg, pulse
rate 75/min. The physical examination showed a moderately pale conjunctiva and
moderately pitting edemain both legs. The medication was adjusted and the follow-
up was done at Naresuan university hospital by a nephrologist. Re-investigation
showed hematocrit 24.2%, blood urea nitrogen (BUN) 20.3 mg/dl, creatinine 2.4
mg/dl. Urinalysis results showed proteinuria 1+, and red blood cells (RBC) 50-100
cells/HPF. The hematocrit, blood urea nitrogen and creatinine levels were compat-
ible with the diagnosis of chronic renal failure/chronic kidney disease stage IV, but
the microscopic hematuria was not explained. The urinalysis was redone with the
same findings, so she was sent to evaluate the cause of microscopic hematuria
due to its possibility to correlate with the cause of her worsening signs of chronic
kidney disease. A vaginoscopy was done with the result of normal mucosa and no
bleeding. The cystoscopy result was normal without blood or bladder stone(s). The
ultrasonography of genitourinary system was normal. A renal biopsy was done
after follow-up without the improvement of microscopic hematuria. The result of
the renal biopsy with the immunofluorescent study showed positive linear staining
for IgG (3+) along glomerular basement membrane with foci of breaks in glomer-
ular basement membrane, presence of fibrocellular and fibrous crescent. The circu-
lating antibody was also found in the patient’s blood circulation, with titer of 1:160.
All these findings were compatible with the diagnosis of anti-glomerular basement
membrane glomerulonephritis.
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Fig. 1. H-E 40x : Hematoxylin and eosin stain, Fig. 2. PAS-40x : Periodic acid schiff stain 40x,
40x, fibrocellular crescent of glomerulus. fibrocellular crescent of glomeruli.

Fig. 3. IgG-40x-2 : Immunofluorescent IgG Fig. 4. 1gG-60x : Immunofluorescent IgG
antibody, 40x, positive 3+ along GBM. antibody, 60x, positive 3+ along GBM.

The treatment for the patient was pulse corticosteroids (methylprednisolone 750
mg intravenously for three days) and cyclophosphamide (100 mg/day). There was
no improvement of her condition and circulating antibody level after the treatment
was started, so plasmapheresis was advised. The patient underwent total plasma
exchange (TPE) ten times and after the sixth episode of TPE the antibody titer had
reduced from 1:160 to 0.

The patient started complaining of blurred vision in both eyes after the ninth
TPE, and was referred to the ophthalmology department. Ocular examination
found visual acuity of counting fingers in both eyes, no relative afferent pupillary
defect, nuclear sclerotic cataract in both eyes, no anterior chamber cells and flare.
The fundoscopic findings were whitening of retina around posterior pole with clear
intervening zones between the retinal arterioles compatible with Purtscher flacken,
which is pathognomonic for Purtscher-like retinopathy, some retinal hemorrhages,
and cotton wool spots in both eyes. No perivascular sheathing. No vitreous cells.
Optic disc margins were not swollen and not pale. Based on these findings, she
was diagnosed as Purtscher-like retinopathy. Optical coherent tomography (OCT)
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of both eyes was done and retinal thickening around posterior pole and macular
edema were found. Because she had already received a high dose of corticosteroids
which was one of the reported treatment choices for the Purtscher-like retinopathy,
the patient did not want any more treatments for her ocular problems. Special
investigations, such as fundus fluorescent angiography (FFA), were discussed
during treatment counseling, but the patient refused because of severe dizzi-
ness and her impaired renal function. The follow-up of her ocular symptoms was
performed at the out-patient department of the ophthalmology department of the
Naresuan university hospital.

Fig. 5. Color fundus photography of both eyes showed whitening of the retina around the posterior
pole with clear intervening zones between the retinal arterioles, retinal hemorrhages, and cotton
wool spots. Disc margins were not swollen.

The first follow-up visit took place two months after the first diagnosis. There was
improvement of the retinal thickening at the posterior poles in both eyes. Vision
in both eyes was not significantly improved, the final visual acuity (BCVA) was
6/200,3/200. Optic discs were pale with the attenuation of retinal vessels.

The laboratory findings of circulating autoantibody was negative after the sixth
of the ten total plasma exchanges that were performed during her admission. The
hemodialysis was continued with the protocol of a chronic kidney disease patient.
The immunosuppressive agents were continued; oral prednisolone and cyclophos-
phamide were administered.
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Fig. 6. Color fundus photography of both eyes (two months after the first diagnosis) showed
improvement of the thickened retina around the posterior poles, less retinal hemorrhages, and
cotton wool spots. Optic discs were mildly pale without swelling of the margins.

Discussion

This patient had already been diagnosed of renal insufficiency and microscopic
hematuria. She was evaluated and treated by a nephrologist, but her condition did
notimprove despite the proper treatment. Also, the cause of microscopic hematuria
was not explained by her underlying diseases. Therefore, a renal biopsy was done
to investigate the cause of microscopic hematuria. The renal biopsy result revealed
the underlying pathology of anti-glomerular basement membrane glomerulone-
phritis. The proper treatment was advised and the choice of plasmapheresis was
given together with intravenous and oral corticosteroids and immunosuppres-
sive drugs. After the ninth episode of total plasma exchange (TPE), the patient
complained of acute blurred vision. The further review of the last episode of TPE
was normal, without any complications. Ocular examination showed a visual acuity
of counting fingers at three feet in both eyes. The anterior segment showed senile
nuclear sclerotic cataracts which did not explain the cause of her visual loss. The
relative afferent pupillary defect was negative. The fundoscopic findings were
retinal whitening around the posterior pole with clear intervening zones in both
eyes which was compatible with Purtscher fleckens, cotton wool spots and retinal
hemorrhage in both eyes. All of the described fundoscopic findings were consistent
with the diagnosis of Purtscher’s retinopathy. Without the obvious history of head
or chest trauma, the diagnosis of Purtscher-like retinopathy was made.

The most common cause of Purtscher-like retinopathy is acute pancreatitis,? of
which there was no clinical sign in this patient. From the systemic review of history
and physical examination of this patient, there was only the diagnosis of anti-
glomerular basement membrane glomerulonephritis with anemia, essential hyper-
tension and hypercholesterolemia. As far as the authors know, there was no report
of an association of anti-glomerular basement membrane glomerulonephritis and
Purtscher-like retinopathy.??
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Anti-glomerular basement membrane glomerulonephritis is an auto-immune
disease caused by IgG autoantibodies against the glomerular basement
membrane. It shows the clinical picture of renal insufficiency from mild severity
to rapidly progressive glomerulonephritis (RPGN). With the same collagen type IV
of glomeruli, it also affects the alveoli of the lungs and causes pulmonary hemor-
rhage (Goodpasture’s syndrome). The presence of circulating auto-antibody level
is needed for the immunological diagnosis of anti-GBM glomerulonephritis and
its level is directly related to the disease severity."" The combination of renal and
pulmonary systems is not always presented, there is a group of patients that
referred to the clinic only for renal problems. In our patient, for determination of
the cause of the microscopic hematuria, normal vaginoscopy and normal cystos-
copy were performed. The renal ultrasonography was normal with normal size
of both kidneys. After the renal biopsy (Figs. 1 and 2), the pathological findings
showed the positive linear staining for IgG (3+) along the glomerular basement
membrane with foci of breaks in the glomerular basement membrane (Figs. 3 and
4).The result suggested anti-glomerular basement membrane glomerulonephritis.
The circulating autoantibody to glomerular basement membrane was positive with
titer of 1:160. Consequently, the definite diagnosis of anti-glomerular basement
membrane glomerulonephritis was made.

In experiments, the circulating microparticle of glass sphere, fat, platelet and
leukocyte aggregates were injected in pigs’ and cats’ circulation, the intermediate
sized of microparticles can cause the clinical picture of Purtscher-like retinopathy.?”
In anti-glomerular basement membrane glomerulonephritis the circulating parti-
cles or antigen-antibody complex are also found,'"'? which can explain the patho-
physiology of Purtscher-like retinopathy in our patient. However, as far as the
author’s knowledge, there is no previous report showing the association of these
two diseases. This paper is the first report showing some association between
Purtscher-like retinopathy and anti-glomerular basement membrane glomerulo-
nephritis. The definite conclusion of the pathophysiology of the patient with anti-
glomerular basement membrane glomerulonephritis with Purtscher-like retinop-
athy has to be further studied.

Our patient developed blurred vision after the ninth total plasma exchange
before the Purtscher-like retinopathy was diagnosed. W.H. Reinhart et al. reported
the change of hemorheology of the circulation after hemodialysis with the result
of increased hematocrit and increased plasma and whole blood viscosity after the
hemodialysis was done, due to the influence of the hemodialysis passage.®

Amit Nautiyal et al. reported a case of patient with Purtscher-like retinopathy
with multiple myeloma. In their case, hyperviscosity from multiple myeloma was
mentioned to be the cause of Purtscher-like retinopathy. Then, the several times of
total plasma exchanges in our patient could lead to the plasma hyperviscosity and
thus, Purtscher-like retinopathy.
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Conclusion

Purtscher-like retinopathy is a rare ocular disease with unknown pathogenesis.
There are some systemic diseases which are known to be associated with Purtscher-
like retinopathy, but there is no report about anti-glomerular basement membrane
glomerulonephritis. This is the first case report of Purtscher-like retinopathy in
anti glomerular basement membrane glomerulonephritis patient. The pathogen-
esis could be from the circulating autoantibody by the proposed mechanism of
micro-embolisation. However, the hemodynamic and fluidic change after plasma
exchange might also play a role in development of Purtscher-like retinopathy in
this case. The mechanism of Purtscher-like retinopathy occurred in chronic renal
failure could also be in differential of pathogenesis. Further study is needed to
confirm the mechanism and possibility of the association. In complicated cases
without obvious causes, the pathogenesis of the disease should be investigated
which directs to the proper treatment and better visual prognosis.
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