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Case Reports

A Case Report of Kussmaul-Maier Disease
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Background: Kussmaul-Maier disease (also known as polyarteritis nodosa
or PAN) is a systemic disorder characterized by destructive and proliferative
changes in the walls of arteries (mainly muscular arteries and arterioles).
Purpose: To present a case exemplifying the ocular manifestations of Kussmaul-
Maier disease.

Materials and Methods: The patient underwent visual acuity assessment,
tonometry, and comprehensive eye examination. In addition, she underwent
brain MRI and duplex sonography of the major arteries supplying the head.
Results and conclusion: This case demonstrates the features of disease course
and ophthalmologists tactics in the treatment of Kussmaul-Maier disease.
Kussmaul-Maier disease has a recurrent course with long-lasting (as long as 11
years) periods of remission and favorable visual prognosis.
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Kussmaul-Maier disease (also known as polyarteritis
nodosa or PAN) is a systemic disorder characterized by
destructive and proliferative changes in the walls of
arteries (mainly muscular arteries and arterioles) due to
a hypersensitivity response of the body (especially of the
vascular system) to the influence of various factors [1-3].

Kussmaul and Maier gave the first complete description
of the disease in 1866 and assigned the name “periarteritis
nodosa” to it. It is a rare disease, with an estimated
incidence of 1 per 100,000. Men are affected three times
more often than women. The disease can affect individuals
of any age, but the onset is more common between the
ages of 40 and 60 years [4, 5].

To date, the etiology remains controversial. Studies
have, however, demonstrated the major etiologic role of
hypersensitivity of the body to various factors (infections
including viruses, intoxication, administration of
particular medications, exposure to cold, etc.) that lead to
allergy with characteristic immune response to allergens.
Hepatitis B infection is believed to be a risk factor for
PAN. Others theorize that PAN development is affected by
the cytomegalovirus, rubella, hepatitis C or Epstein-Barr
virus. Familial PAN has been reported [6, 7].

Hyperergic reaction develops in response to etiologic
factors, and involves a formation of immune complexes
that are fixed in vessel walls, leading to autoimmune
inflammation in the walls. These processes are
accompanied by production of blood coagulation factors
and thrombus formation factors by the endothelium of
damaged vessels [8, 9].

There is histological evidence of inflammatory cell
infiltration and fibrinoid necrosis in the adventitia, media
and endothelium. In the active disease (especially in the
early active disease), neutrophils are predominant cells,
and numerous nucleus fragments from disrupted cells
may be seen. In the late disease, mononuclear cells are
seen in infiltrates, and moderate numbers of eosinophils
may be present. Isolated giant cells are rare. Once the
inflammation at a particular vessel site has subsided, the
inflammatory infiltrate vanishes, and the inflammatory
tissue formed in the primary focus (especially in the
subendothalial layer) is replaced by fibrous tissue, with
rupture of the internal elastic membrane. A patient with
PAN exhibits arterial lesions varying in size and degree
of severity. Actually, large perivascular nodes (aneurysms
or inflammatory infiltrates) develop rarely. Severe arterial
wall damage results in thrombus and aneurysm formation,
leading to frequent infarctions and hemorrhages typical for
PAN [10-12].

Clinical picture

The disease begins with general symptoms of persistent
fever, progressive weight loss, and muscle and joint pain.
The five most common syndromes are vascular lesions
of the kidney, abdominal cavity organs and tissue, heart,
lungs and peripheral nervous system.

Ocular symptoms should be given special attention.
Fundus examination frequently reveals inflammatory
changes affecting fundus arteries and degenerative
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alterations due to increased vascular permeability,
including that for plasma components. Arteritis underlies
scleritis, intraocular hemorrhage, choroiditis, and
central retinal artery occlusion, leading to loss of vision.
Typically, arterial hypertension (mostly, of a stable and
persistent type, sometimes, malignant) develops, which
results in severe retinopathy, thickened fundus vessels and
aneurysms [13, 14].

Treatment

Corticosteroids are most efficacious in early disease.
Prednisolone is administered at a high dose of 60-100
mg (and sometimes as high as up to 300 mg) daily for
3-4 days. The hormone treatment is gradually tapered as
patient improves, and withdrawn once clinical remission
is achieved.

Two to three hormone therapy cycles (300 mg
per cycle) a year are administered for prophylaxis. A
patient may require maintenance therapy for months and
even years. Salicylate (aspirin at a daily dose of 3 g) or
pyrazolone (primarily, phenylbutazone, 0.15 g thrice a day)
is administered once the steroids have been withdrawn. In
these cases, a white blood cell count should be performed
at regular intervals during therapy.

Cyclophosphamide or azathioprine is administered
at a dose of 50 mg four times a day for 2.5-3 months. In
addition, vitamins (especially B1 and B12) are necessary
when the nervous system is affected, and therapeutic
exercises, massage and hydrotherapeutic procedures are
indicated [1, 2].

Prognosis

PAN lethality is high in severe complications involving
the internal organs. Chronic PAN patients become
incapacitated due to peripheral or central paralysis, heart
or lung lesion, etc. If early diagnosed and properly treated,
the disease has a good prognosis for complete recovery or
long-lasting remission. Remission or arrest of progress is
achieved in 50 per cent of cases with PAN [1, 2, 4].

The purpose was to present a case exemplifying the
ocular manifestations of Kussmaul-Maier disease.

Materials and Methods

Ms S, a 63-year-old woman, presented at the
Ophthalmology Department of the Pirogov Clinical
Hospital of Vinnytsia with a sudden loss of vision in the
right eye. She had a ten year history of systemic vasculitis
(periarteritis nodosa). Her medical history was also
remarkable for congenital heart disease, ventricular septal
defect with mitral insufficiency, and chronic cerebral
circulation disorder.

In 2003, she had bacterial endocarditis with arrhythmia,
atrial fibrillation paroxysm and pneumonitis.

The patient underwent general clinical tests,
visual acuity assessment, tonometry, ophthalmoscopy,
biomicroscopy, and perimetry. In addition, she was
referred to hematologist, rheumatologist, and neurologist,
and underwent brain MRI and duplex sonography of the
major arteries supplying the head.

Results of observation

The patient presented with a complaint of sudden
vision loss in 2003. The IOP normalized after treatment
with a hypotensive agent. She stopped after taking the
agent topically for 4 months, and did not come to the
ophthalmologist with complaints until 2018.

In 2003, she had bacterial endocarditis with paroxysmal
arrhythmia, pneumonitis and transitory hematuria.

Ms S, a 63-year-old woman, presented at the
Ophthalmology Department of the Pirogov Clinical
Hospital of Vinnytsia with a sudden loss of vision in the
right eye. She had a long history of systemic vasculitis.

On examination, general condition was satisfactory,
her height was 158 cm and weight 40 kg, and she was alert
in her bed. In addition, there were isolated hemorrhagic
spots on the skin, and lung auscultation revealed vesicular
respiration. Her heart rate was 82 bpm, her blood pressure
was 90/70 mmHg, and auscultation showed a coarse,
systolic murmur. Abdomen was painless and soft on
palpation.

Status oculorum

OD: The VA OD was counting fingers near face
and OD intraocular pressure (IOP) was 30 mm Hg. No
periorbital lesions were present, and the palpebral fissure
width was normal. The bulbar conjunctival veins were
dilated and tortuous. There was a horizontal strip-shaped
corneal edema. The anterior chamber was moderately
deep, and was filled with clear aqueous humor. There was
a congenital iris coloboma at 6 o’clock. No fundus reflex
was visible.

OS: The uncorrected VA was 0.5 OS, the best-corrected
VA OS was 0.90 with 1.75 D sph, and OS IOP was 22 mm
Hg. No periorbital lesions were present, and the palpebral
fissure width was normal. There was hemorrhage in the
external portion of the bulbar conjunctiva. The cornea was
clear; the anterior chamber was moderately deep, and was
filled with clear aqueous humor. There was a congenital
iris coloboma at 6 o’clock. The fundus was unremarkable.

Findings of auxiliary clinical examinations: Complete
blood count and urine examination were normal.

EEG findings: the rhythm was sinus; heart rate, 72/
min; severe right axis deviation; left and right atrial
hypertrophy; right ventricular hypertrophy and systolic
overload of the right ventricle; left posterior hemiblock;
and marked muscular changes.

Findings of duplex sonography of the major arteries
supplying the head: brachiocephalic trunk, subclavian
arteries, common carotid artery, and internal carotid
artery were passable. The course was straight line, and
arterial walls were dense and not thickened. Spectral
characteristics were within the normal range, whereas
the blood flow velocity was reduced. Opinion formulated
based on ultrasonography: ultrasonographic evidence of
a diffuse atherosclerotic process; the blood flow in both
vertebral arteries was reduced and right venous outflow
was obstructed.
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Brain MRI findings: Axial, saggital and frontal brain
MRI images demonstrated neither displacement of midline
structures, nor enlargement of the ventricular system or
changes in the chiasm and sellar region. In the presence of
marked focal changes, there were hematic cysts in the right
parietal lobe, and no changes in craniovertebral ligaments,
orbital or paranasal sinuses. Convex subarachnoid spaces
were non-uniformly expanded. Magnetic resonance
angiography (MRA) demonstrated marked non-uniformly
spastic distal branch of the medial cerebral artery and
posterior cerebral artery. Opinion formulated based on
MRI and MRA: hematic cysts are still present in the right
parietal lobe in the presence of atrophic focal changes.

Therapist s opinion: hemorrhagic vasculitis in unstable
remission; residual effects of transient ischemic attack
(TIA) not associated with vasculitis; and congenital heart
disease (ventricular septal defect).

Neurologists opinion: cerebral vasculitis (residual
effects in the form of pyramidal insufficiency).

Hematologist s opinion: secondary erythrocytosis.

The following treatment regimen was agreed with the
consulting specialists and included indirect anticoagulants,
anti-ischemic agents, anti-inflammatory agents, and
circulation enhancers: Diclofenac Sodium, i.m., once-
daily for 5 days; Actovegin, i.v., once-daily for 10 days;
Aethacizinum, 50 mg, 3 times a day; Rhythmocor, 1
capsule, 4 times a day; Magnicor, 75 mg, once-daily in
the evening; Preductal MR, 1 capsule, 2 times a day; and
Sildenafil, 6.25 mg, 3 times a day.

In addition, topical treatment included Oftan® Timolol
0.5%, 1 drop in the right eye, 2 times a day; Diacarb
(acetazolamid), 1 tablet; and dexamethasone 0.1%, 2
drops, 4 times a day.

In 3-4 hours, visual acuity improved to 0.3-0.4.

The next day, the uncorrected VA was 0.6 OD, the best-
corrected VA OD was 0.8-0.9 with 0.75 D sph, and OD
IOP was 20 mm Hg. The cornea was clear; the anterior
chamber was moderately deep, and was filled with clear
aqueous humor. There was a congenital iris coloboma at
6 o’clock.

Rheumatologist’s opinion was sought once again.

In the reported case of Kussmaul-Maier disease
(periarteritis nodosa), the patient was found to have a
temporary loss of vision (once 5-6 years) with raised IOP,
corneal edema, dilated and tortuous bulbar conjunctival
veins in the right eye and hemorrhage in the external
portion of the bulbar conjunctiva in the left eye. Following
treatment with local hormone therapy and topical
hypotensive agents, there was a restoration of vision within
48-72 hours. Further observation of the patient during 6
months did not find raised IOP or changes in visual acuity
and visual fields after withdrawal of hypotensive agents.

Therefore, it may be concluded that Kussmaul-Maier
disease has a recurrent course with long-lasting (as long
as 11 years) periods of remission and favorable visual
prognosis.
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Fig. 1. The patient’s visual fields in 2003
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Fig. 2. The patient’s visual fields in 2018
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Fig. 3. The patient’s eyes: OD i OS (2017).

(R) Eye preview+Tomogram2 19-10-2017

(L) Eye preview+Tomogrami 19-10-2017

Fig. 4. Optical coherence tomography of the cornea (2017)
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Fig. 5 Corneal endothelial
biomicroscopy: R-560 L-543.
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