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SUMMARY: A patient with Von Hippel-
Lindau's disease was followed from the 
time of diagnosis to the time of his death 
13 years later. He was asymptomatic 
when the diagnosis was made, although 
a hemangioblastoma of the medulla was 
found on angiography. The patient's 
course and autopsy are described and 
the features of this disease are reviewed. 

RESUME: Un patient atteint de la 
maladie de Von Hippel-Landau fut suivi 
du moment ou le diagnostic fut pose 
jusqu'au moment du dices 13 ans plus 
tard. II etait asymptomatique quand le 
diagnostic fut pose, quoique un 
hemangioblastome medullaire fut trouve 
a iangiographic. L'evolution de la 
maladie et I'autopsie du patient sont 
decrits et les particulates de cette 
maladie sont revues. 
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Von Hippel-Lindau's disease is a 
familial disorder presenting in young 
adult life with either visual symp
toms due to the retinal hemangiob
lastoma (Von Hippel's tumor) or in
termittent occipital headache, ver
tigo, and vomiting secondary to 
complications of the posterior fossa 
hemangioblastoma (Lindau's tu
mor). Associated visceral abnor
malities include renal carcinoma or 
cys ts , pancreatic cys ts , and 
epididymal cysts and adenomas. 
This syndrome has been termed 
Lindau's disease by Cushing and 
Bailey (1928), and that eponym was 
used in the recent review of the sub
ject by Grossman and Melmon 
(1972) who noted that it is also called 
Von Hippel -Lindau disease, central 
nervous system angiomatosis , 
hemangiomatosis, and angiomatosis 
of cerebellum and retinae. 

Because there is little information 
available on the natural history of 
this disease, we present the follow
ing patient who was the first re
ported case in whom diagnosis pre
ceded symptoms (Melmon and 
Rosen, 1964). During kindred 
screening, the patient was found to 
have an epididymal cystadenoma; 
angiography demonstrated an inop
erable brainstem tumor. He subse
quently developed complications of 
retinal and posterior fossa heman
gioblastoma and died 13 years later. 

Case report. An asymptomatic 
39-year-old male plumber was first seen 
in 1961 as part of family screening ex
aminations. The family history was 
strongly positive for Lindau's disease. 
The patient's mother died at age 33 from 
complications of cerebellar hemangiob
lastoma, and his only child was later 
found to have Lindau's disease as well. 
His past history was remarkable only for 
hospitalization because of syncope after 
a forced march in the Army and a 
duodenal ulcer in 1955. Physical findings 

included a psoriatic patch over the ster
num and bilateral epididymal cysts. The 
retina of the right eye had an elevated 
fold with a tuft of neovascularization at 
the nasal margin of the optic disc; neither 
a tumor nodule nor the typical dilated, 
tortuous artery-vein pair was present. A 
mild right facial weakness and right ex
tensor plantar response were present; 
the remainder of the neurologic examina
tion was normal. An intravenous pyelog-
ram showed slight lateral curving of the 
superior infundibulum of the left kidney, 
but bilateral renal angiography was nor
mal. Epididymal biopsy revealed papil
lary cystadenoma. Lumbar puncture 
yielded fluid under a pressure of 190 mm 
of water, with 283 mg percent protein. A 
pneumoencephalogram showed dilated 
ventricles and a posteriorly displaced 
vallecula. A diffuse 15 x 20 mm midline 
blush in the medulla was most prominent 
in the capillary phase on vertebral an
giography (Fig. 1). Radiation therapy of 
4900 rads was delivered to a posterior 
fossa field over eight weeks. He re
mained asymptomatic and subsequent 
examinations showed flexor plantar re
sponses. 

Over a one-month period in 1967 the 
patient noted progressive blurring of vis
ion in the right eye; visual acuity de
clined from 20/20 to 20/100. Increased 
vascularity and gliosis were present adj
acent to the optic disc in the area previ
ously noted to be abnormal, and several 
additional angiomata were noted. There 
was leakage of fluorescein from these 
new vessels. Several lesions were photo-
coagulated in both eyes and although 
visual acuity remained 20/15 in the 
left eye, he could only count fingers at 
5 feet with the right eye. An additional 
lesion in the right eye was photo-
coagulated in 1970. 

In January 1973, the patient developed 
a constant, bifrontal, throbbing headache 
which worsened over three weeks. He 
was hospitalized when examination re
vealed fine, horizontal left-beating nys
tagmus on left gaze and fresh hemor
rhages near the optic discs compatible 
with early papilledema. Routine blood 
examination was normal except for a 
leukocytosis of 14,900. The spinal fluid 
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angiogram shows the vascular tumor in the Figure 1—Lateral view of the vertebral 
medulla oblongata in 1961 (arrows). 

was clear with four red blood cells and 
no white cells; opening pressure was 160 
mm and protein 236 mg percent. Ver
tebral angiography disclosed a large vas
cular mass in the medulla and many new 
posterior fossa lesions (Fig. 2). The cer
vical cord was free of lesions. Carotid 
arteriograms showed dilated ventricles. 
Renal angiography demonstrated a 
highly vascular lesion in the middle third 
of the right kidney; on careful review of 
previous films, a small lesion in this area 
was present in 1961. By the seventh hos
pital day, papilledema had increased and 
the patient was started on dex-
amethasone, with some subsequent de
crease in headache. On the ninth hospital 
day, a ventriculo-atrial shunt with a high 
pressure valve was placed. He under
went right radical nephrectomy one 
week later; the lesion was a renal cell 
carcinoma. He was discharged, and 
when seen in the clinic one month later, 
the papilledema had resolved and he had 
returned to work. 

In August 1973 the patient developed 
headache, nausea, and vomiting. Ex
amination findings were unchanged, ex
cept for slight unsteadiness on tandem 

gait. Arteriography showed normal ven
tricular size and good shunt placement. 
The vascular tumors were unchanged. 
His symptoms resolved spontaneously. 
At follow-up in December 1973, there 
was some incoordination of limbs, grea
ter on the right and a shuffling, unstead
iness of gait. In early 1974 his condition 
remained unchanged. Visual acuity was 
20/20 on the left and 20/200 on the right. 
In June 1974 the patient developed dys
phagia and increasing ataxia. He subse
quently died with a lobar pneumonia at 
another hospital. 

Necropsy findings 
The brain and spinal cord were 

provided by the hospital where the 
patient had died. On external ap
pearance the convexities of the 
cerebral hemispheres were unre
markable with the exception of a 
shunt catheter in the right post
central midconvexity area. The 
medulla was swollen irregularly. 
The right cerebellar tonsil was prom
inent, with a deep groove indicative 
of tonsillar herniation. The right 

cerebellar hemisphere was collapsed 
and flattened, and a slightly granular 
4 mm reddish mass was present on 
the inferior surface of the leftcere-
bellar hemisphere. Coronal sections 
through the cerebral hemispheres 
revealed slight dilatation of the left 
lateral ventricle. Horizontal sections 
through the brainstem and cerebel
lum showed marked distortion of the 
tectum of the midbrain with distor
tion and compression of the collicu-
lar plate, especially on the right. The 
aqueduct was dilated throughout its 
length, with marked fourth ventricu
lar enlargement. A large, multilocu-
lated cyst measuring 4 x 5 x 3 cm in 
greatest dimension extended the en
tire length of the right cerebellar 
hemisphere. A 1 cm hemorrhagic, 
slightly firm mural nodule was found 
near the wall of the fourth ventricle 
at the inferior-posterior margin of 
the cyst (Fig. 3). Two additional 
well-circumscribed, small, granular, 
hemorrhagic tumor nodules were 
noted in the left cerebellar hemis
phere. A large vascular tumor con
fined to the medullary velum oc
cupied the roof of the fourth ventri
cle from the rostral medulla to the 
junction with cervical cord (Fig. 4). 

A 2 mm circumscribed, white 
nodule was noted in the left dorsal 
aspect of the lumbar (L2) cord, 
which extended to the surface in the 
region of the entering posterior root. 
This nodule was contiguous with a 
small 1 to 2 mm cavity in the dorsal 
aspect of the cord. 

Microscopic examination 
Most of the tumor nodules were 

similar in microscopic appearance 
and were composed of a myriad of 
capillary-sized vessels that in most 
areas were collapsed and identifiable 
only by their flattened endothelial 
cells and staining for reticulin. 
Plump cells with foamy to granular 
cytoplasm and round to oval nuclei 
were occasionally crowded between 
these vascular channels. The tumors 
were extremely well circumscribed 
by a dense zone of gliosis, but were 
not encapsulated. The cerebellar 
cyst wall was composed of a dense 
band of astroglial fibers, but no 
malignant cells were seen. The 
medullary tumor was slightly differ-
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ent, with large zones replaced by 
hyaline-appearing collagen. The re
mainder of the tumor was similar to 
the other lesions. The dilated and 
distorted fourth ventricle showed 
loss of ependyma and replacement 
by dense gliosis. The central canal 
was not dilated in the upper cervical 
cord, and no syrinx was noted. Sec
tions through the lumbar cord 
showed the dorsal white tumor mass 
to be composed of numerous capil
lary channels with occasional foamy 
or granular cells. The syrinx was dis
tinct from the central canal and lined 
by dense gliosis. 

The presence of cystadenoma of 
the pancreas, renal cell adenoma, 
and parathyroid adenoma was con
firmed microscopically. 

DISCUSSION 
Clinical symptoms and signs 

The average age at onset of symp
toms in Lindau's disease is in the 
fourth decade, but the age range is 
18 to 50 years, with a few exceptions 
(Grossman and Melmon, 1972). Our 
patient is fairly typical in that he first 
became symptomatic with visual 
complaints referable to the retinal 
lesions. Blurred vision, or occasion
ally eye pain, is the usual complaint. 
The symptoms and signs of Lindau's 
tumor as delineated by Olivecrona 
(1952), Cramer and Kimsey (1952), 
and Moller (1944) are listed in Table 
1. 

The most common symptom of 
Lindau's tumor is headache. It was 
the first symptom of central nervous 
system involvement in 84 percent of 
Olivecrona's large series of patients 
and was present in all patients at the 
time of hospital admission (Olivec
rona, 1952). The headache was as 
often frontal or temporal as it was 
suboccipital in patients studied by 
Cramer and Kimsey (1952). It is 
often intermittent, as are the other 
symptoms of Lindau's tumor, but 
becomes progressively more severe. 
Vertigo and vomiting occurred soon 
after the onset of headache in many 
patients; Olivecrona pointed out that 
this triad of symptoms is a fairly reli
able indication of a posterior fossa 
tumor. Cramer and Kimsey found 
tinnitus, usually associated with ver
tigo, in eight patients, four of whom 

TABLE 1 
Symptoms and Signs of Lindau's Disease 

Percent of cases 

SYMPTOMS 
Headache 
Vertigo 
Vomiting 
Diplopia 
Tinnitus 

SIGNS 
General 

Stiff neck 
"Cerebellar fits" 

Cranial Nerves 
Papilledema 
Decreased visual acuity 
Limitation of upward gaze 
Lateral rectus palsy 
Decreased corneal reflex 
Facial hypesthesia 
Facial weakness 
Decreased hearing 
Hoarseness 

Cerebellar 
Gait ataxia 
Dysdiadochokinesia 
Unsteady stance 
Nystagmus 
Dysmetria 

~~% 

Olivecrona 
(1952) 

(70 cases) 

100 
60 
41 
24 

Cramer & Kimsey 
(1952) 

(48 cases) 

92 
61 
53 
— 

Moller 
(1944) 

(27 cases) 

— 
— 
— 

11 
20 

90 
27 
10 

14 
21 
3 
3 

75 
69 
67 
42 
35 

17 

84 74 

30 
22 

7 

80 

41 
49 

, \ 

V 

Figure 2—In addition to the large lesion in the medulla, which has increased in size 
since 1961, at least six additional lesions can be seen in 1973 (arrows). 
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had evidence of brainstem and cra
nial nerve involvement with tumor. 
Diplopia and altered mentation have 
been reported; the latter probably 
reflects hydrocephalus. 

Probably the most important phys
ical sign, because of its great diag
nostic significance, is the retinal 
hemangioblastoma. Funduscopic 
examination discloses a peripheral 
red spot associated with a dilated 
and tortuous retinal artery and vein, 
usually found on the temporal side of 
the retina near the equator (Welch, 
1970). The retinal lesions are re
ported to be bilateral in 50 percent of 
patients, with a 20 percent incidence 
of associated Lindau's tumor (Keith, 
1973). Cushing and Bailey (1928) 
emphasized the need for scrutiny of 
the peripheral retina in every patient 
with symptoms or signs of a cerebel
lar tumor. As shown in the table, 
papilledema is the most common 
sign of Lindau's tumor. Olivecrona 
attributed loss of visual acuity to 
papilledema of long duration in one-
third of his patients. Erosion of 
posterior clinoids on skull 
roentgenograms, suggesting chronic 
intracranial hypertension, was seen 
in an equal number of patients. 
Lindau's tumor presumably causes a 
block in cerebrospinal fluid circula
tion, resulting in increased intracra
nial pressure and the associated clin
ical symptoms that bring the patient 
to a physician. Further, the syn
drome of hydrocephalus may be in
termittent, as illustrated by our pa
tient and as commented on by 
Dandy (1928), as well as Cushing 
and Bailey (1928). Perlmutter and 
colleagues (1950) quoted Hughlings 
Jackson, commenting on one of his 
own cases, that the "most striking 
clinical feature was the remarkable 
intermission of the symptoms." 
Signs of cerebellar tonsillar hernia
tion were seen in 20 percent of 
Olivecrona's patients, and neck 
stiffness, presumably reflecting 
early tonsillar herniation, was pres
ent in 11 percent (Olivecrona, 1952). 
Signs of cerebellar dysfunction were 
also quite common, with cranial 
nerve disturbances seen only occa
sionally. Facial weakness, when 
present, was usually ipsilateral to 
the tumor. 

The evolution of the syndrome as
sociated with Lindau's tumor is gen
erally more rapid in younger pa
tients, according to Olivecrona 
(1952). Two-thirds of his patients 
came under neurosurgical care 
within a year after appearance of the 
first symptom. Perlmutter and col
leagues (1950) reported an average 
duration of symptoms of 10 months 
prior to hospitalization; the range 
was 3 weeks to 7 years. Our patient 
was hospitalized 1 month after the 
onset of headache. 

Laboratory observations 
Polycythemia was not observed in 

our patient, although it has been re
ported in 10 to 20 percent of patients 
with Lindau's disease (Melmon and 
Rosen, 1964). The very high cere
brospinal fluid protein of 283 mg 
percent in 1961 is consistent with the 
elevation reported by others for 
hemangioblastoma of the medulla 
oblongata (Grossman and Melmon, 
1972). Lumbar puncture must be 
viewed as a procedure with consid
erable hazard and minimal diagnos
tic value in the patient with Lindau's 

Figure 3—A smooth walled cyst in the 
right cerebellar hemisphere exhibits 
the mural nodule (arrows). 

tumor and increased intracranial 
pressure. 

Evaluation should include in
travenous pyelography because of 
the frequent association of renal cell 
carcinoma. Malek and Greene (1971) 
reported a high incidence of malig
nant change in the remaining kidney 
from 3 to 14 years after nephrec
tomy. As mentioned above, skull 
roentgenograms may show evidence 
of chronic intracranial hypertension. 
The hypercalcemia found in our pa
tient may be secondary to the 
parathyroid adenoma. 

With refined posterior fossa angio
graphy, the vertebral arteriogram is 
probably the most helpful test, both 
for diagnosis of Lindau's tumor and 
for following its evolution. Ventricu
lar size may be determined by 
carotid angiography. The angiog
raphy in this case, with a 12-year in
terval between studies, showed no 
change in the brainstem lesion and 
three new lesions in the cerebellum. 

Neuropathology 
The posterior fossa hemangioblas

toma, or Lindau's tumor, is usually 
located in the cerebellum, often in 
the midline near the posterior end of 
the fourth ventricle (Cushing and 
Bailey, 1928). Lindau (1957) noted 
multiple tumors in 10 percent of his 
cases. The presence of a large 
asymptomatic lesion in the medulla 
oblongata, as in the present case, is 
quite unusual. 

No medullary lesions were found 
in the eleven cases of Lindau's 
tumor reported by Cushing and 
Bailey (1928). Berblinger (1922) re
ported the first case of hemangiob
lastoma of the medulla in 1922. In 
1936, Levin reviewed the sixteen re
ported cases of multiple hemangiob-
lastomas of the central nervous sys
tem. Of these cases there was in
volvement of the pons and medulla 
oblongata in six. One case had an 
isolated large hemangioblastoma in 
the floor of the fourth ventricle. In 
27 cases of Lindau's tumor, Moller 
(1944) found seven in the roof and 
three in the floor of the fourth ven
tricle. Of Olivecrona's seventy cases 
of Lindau's tumor, 56 were in the 
cerebellar hemispheres, 9 in the 
vermis, and 5 in the region of the 
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fourth ventricle (Olivecrona, 1952). 
A few of the latter involved the post
erior medullary velum, but there was 
great variability of location. In our 
patient, the tumor was located in the 
floor of the fourth ventricle. It is ap
parent that Lindau's tumor occa
sionally involves the brainstem, with 
a tendency to occur in structures 
that surround the fourth ventricle. 

Spinal cord hemangioblastoma is 
part of Lindau's disease. Its inci
dence is uncertain because the spinal 
cord is often not examined postmor
tem, and the tumor is often asymp
tomatic, as in the present case. 
Levin (1936) reported that examina
tion of the spinal cord in ten cases of 
Lindau's disease revealed one or 
more tumors in the cord substance 
or in the nerve roots. The lesions are 
usually located in the dorsal columns 
at the cervico-thoracic or thoraco
lumbar junctions of the cord. A 
syrinx often extends up or down 
from the tumor or may occur at a 
distance from it. Wyburn-Mason 
(1943) found syringomyelia in 77 
percent of 26 cases and termed it an 
integral part of Lindau's complex. 

We are not aware of any previous 
instance of associated parathyroid 
adenoma in Lindau's disease. Be
cause of its possible relationship to 
the nephrectomy, we are uncertain 
of its significance in our patient. 

Figure 4— The vascular tumor is shown 
arising from the dorsal medullary 
velum, with adjacent slit-like cavities 
that are clearly separate from the 
fourth ventricle. 

Therapy 
Radiotherapy has been used to 

treat inoperable brainstem lesions, 
with variable results (Hirschfeld, 
1944; Isaac et al., 1956; Brody and 
Rodriquez, 1961). Interpretation of 
results from radiation therapy is 
especially difficult due to the vari
able course of the lesions them
selves. There is one recent report of 
a retinal lesion, treated only with 
corticosteroids for an associated 
uveitis, in which there was no pro
gression over a 10-year period 
(Keith, 1973). Similarly, it is difficult 
to determine the effect of radiation 
therapy in the present case where 
there was no progression of the 
hemangioblastoma of the medulla 
oblongata over a 12-year period. 
The treatment of symptomatic cere
bellar lesions is surgical removal, 
with an operative mortality rate of 
about 10 percent. Many patients are 
alive and well many years after 
surgery (Perlmutter et al, 1950). 

CONCLUSION 
The typical protean nature of the 

disease process and its inexorable 
course are well illustrated in this pa
tient. Discovery of an epididymal 
cystadenoma during kindred screen
ing led to the diagnosis. The vascu
lar lesions in the retina and posterior 
fossa were then followed from their 
incipient phase until they became 
symptomatic, 6 and 12 years later, 
respectively. The importance of 
early diagnosis is also well illustrat
ed. Early diagnosis facilitated appro
priate forms of therapy as the various 
lesions and their complications 
emerged. The affected daughter of 
our patient was born prior to his 
diagnosis; early diagnosis and gene
tic counseling may prevent such 
tragedies. Whenever the diagnosis is 
made, complete screening and close, 
long-term surveillance are essential 
for the control of Lindau's disease. 
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