CLINICAL CASE
KAINIKH TMEPIMTQXH

Another case of organ blindness in the history
of combined eye-kidney disorders
Wilson's disease

Wilson's disease, or hepatolenticular degeneration, is a rare genetic disorder
of copper metabolism.The disease leads to the accumulation of copper in the
brain, liver, eyes and kidney. The dominant triad of the syndrome is nodular
liver cirrhosis, Kayser-Fleischer ring in the corneas, lesions of the cortex and
basal ganglia. In addition, a defect in proximal tubule reabsorption has been
noted. The syndrome has been named after Samuel Alexander Kinnier Wilson
(1878-1937). It was initially considered a purely brain disease, described by
Frerichs in 1861. In 1883, Carl Westphal in Germany described two cases of
what he termed“pseudosclerosis”. These and other reports led Wilson to pro-
pose the existence of the new clinical entity with degeneration of the brain
lenticular nucleus and of the liver in 1912. “Pseudosclerosis” and “Wilson’s
disease” were later found to be the same disease. In 1913, Rumpel intro-
duced the study of copper in the liver in a case of pseudosclerosis. The renal
dysfunction included the discovery of aminoaciduria, glycosuria, increased
urate excretion, reduced renal plasma flow (RPF) and glomerular filtration rate
(GFR), and specific histological lesions. A complete physiological study of the
kidney was then presented in 1957 by Bearn and Gutman, who confirmed
the reduced RPF and reduced GFR, and reduced secretory and reabsorptive
tubular function. The ocular findings in Wilson’s disease were identified in
1902 by Bernhard Kayser and Bruno Fleischer in Germany, who first described
the typical ring in the cornea that still brings their names. In conclusion, the
history of renal and eye involvement in Wilson’s disease appears as another
case of organ blindness; that is, attention to the predominant symptom leads
to neglecting the involvement of other organs in multisystemic diseases. The
sequence of discoveries and hypotheses reflects the technical advancement
of each specific historical period.
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1.INTRODUCTION

Wilson'’s disease, or hepatolenticular degeneration, is
arare genetic disorder of copper metabolism.The disease
leads to the accumulation of copper in the brain, liver,
eyes and kidney. The dominant triad of the syndrome is
nodular liver cirrhosis, Kayser-Fleischer ring in the corneas,
lesions of the cortex and basal ganglia. Besides, a defect
in proximal tubule reabsorption has been noted.’ The syn-
drome involving the basal ganglia degeneration and liver
damage has been named after Samuel Alexander Kinnier
Wilson (1878-1937).

The modern description of combined liver-brain disease
probably starts with Frerichs in the 1850s, who focused on

the liver damage, and Karl Westphal in 1883, who focused
on the nervous disease. The kidney problem emerged
many years afterward. Certainly, other cases of hepato-
lenticular degeneration were observed before; however,
the neurological and neuro-pathological doctrines were
not sufficiently mature to make them distinguishable from
other cases, and the attention to liver cirrhosis was also
immature. Regarding the kidney, we shall see that even
though Bright’s disease and the Fanconi Syndrome were
formulated, they did not attract the physicians’ attention
enough, a phenomenon we call “organ blindness”.

Concerning the neurological and neuropathological
doctrine, the mid-1800s was a gold period, with a con-
vergence of neurological anatomy and pathology, and
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several important neurologists including: (a) Moritz Heinrich
Romberg (1795-1873), who wrote the “Lehrbuch der Ner-
venkrankheiten des Menschen”in 1846, the first neurology
textbook; (b) Theodor Meynert (1833-1892) who taught
Sigmund Freud, Karl Wernicke, Sergei Korsakoff, Auguste-
Henri Forel, Paul Flechsig, (c) Carl Westphal (1833-1890). Re-
garding liver disease, it is useful to remember that the term
“cirrhosis”was introduced by René Laennec (the inventor of
the stethoscope) in his treatise “De l'auscultation médiate”
in 1819.2The term was then made common by William Osler
(1849-1919) in his widely used textbook “Principles and
Practice of Medicine” in 1892. However, “liver induration”
had already received attention at the time; see e.g. John
Browne (1642-1700)° and Matthew Baillie (1761-1823).4
Baillie was also one of the fathers of pathology based on
the study of organs of the body, which, as shown below,
was part of the methodology used by Wilson. This suffices

to explain Frerichs’interest.

1.1. From Frerichs to Wilson

Friedrich Theodor von Frerichs (1819-1885), head physi-
cian at the Charité in Berlin was an eminent physician of
the time. He had very famous students such as Paul Ehrlich,
a Nobel prize winner for his contribution to immunology
and chemotherapy and Paul Langerhans, who discovered
the cells producing insulin. He wrote the first German
book on nephrology and made a microscopic study of
Bright’s disease (today called Chronic Kidney Disease).
He first described aminoacids in urine and the theory of
uremic intoxication or “Frerichs’ theory”? He also gave a
first description of the hepato-renal syndrome. Frerichs
was greatly interested in liver diseases, which he studied
using autopsy, and in 1854 wrote the classic “Treatise on
Diseases of the Liver”.

In the second volume of the treatise, he reported a case
of combined brain and liver disease (Observation no VIII).
The patient, named Carl Zeppner, was 10 years old and
suffered from progressive, rapid neurological deteriora-
tion (dysphagia, anarthria, tremor); the boy died after a
few days. At autopsy, Frerichs observed a small liver “its
surface was covered with nodules, varying in size from a
pea to a bean” This case later came to Wilson’s attention,
who acknowledged the famous physician for this early
observation. However, Frerichs described this case as part
of a series of liver diseases in the chapter “Varieties of
granular induration of the Liver, and Illustrative cases”. He
was not interested in the neurological symptoms, and the
autopsy of the boy was indeed focused on the liver and
did not cover the brain.
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At the extreme opposite, a contemporary famous
neurologist, Carl Friedrich Otto Westphal (1833-1930), in
Germany, focused entirely on the neurological symptoms
and failed to focus on the liver. Westphal was an influential
psychiatrist who worked in Berlin at Charité. The nucleus of
the third pair of cranial nerves is named after him (Edinger-
Westphal nucleus). He had Arnold Pick and Karl Wernicke
as students. In 1883, he described two cases of what was
almost certainly Wilson'’s disease: neurological aspects
similar to “multiple sclerosis’, but without white matter
degeneration at autopsy.® Westphal named the disease
“pseudosclerosis’, without noticing the liver involvement.
Wilson knew this work.

Afterward, five other physicians reported cases of com-
bined liver-brain diseases:

« Adolph Strimpell in Germany in 1898 described other
cases of Westphal’s pseudosclerosis, and in one case
also the presence of liver cirrhosis.”® These were also
noted by Wilson. After Westphal and Strimpell, the
term “Pseudosklerose” gained ground and was also
used by Spiller in 1898 and Jakob in 1921.7 No neu-
rologist or liver physician at the time could recognise
that Pseudosklerose and hepato-lenticular degenera-
tion were the same entity, and two separate streams
of studies started.

- SirWilliam Gowers reported a case (later cited by Wilson),
published in 1906, of a fatal case of a girl of 15 with
“Tetanoid chorea and its association with cirrhosis of the
liver”“Tetanoid chorea”and Westphal's “pseudosclerosis’
were likely the same disease. This work too was then
reported by Wilson.™

4

- Gabriel Anton of Halle also published a separate case
under the title “Dementia choreo-asthenica with juve-
nile nodular cirrhosis of the liver”,’? which Wilson later
devised as a case of congenital syphilis.

- One case of combined brain and liver disease was also
furnished by J.A. Ormerod in 1890.”

« Three other cases by Homén, of Helsingfors in 1890."

These reports finally led Wilson in the UK to propose
the existence of a new clinical entity with degeneration
of the brain lenticular nucleus and of the liver, in 1911.7%

Wilson was a British neurologist at the National Hospi-
tal, Queen Square, London. He presented a thesis entitled
“Progressive lenticular degeneration: a familial nervous
disease associated with cirrhosis of the liver’, and the year
after a famous paper in the journal “Brain”.’" In his seminal
work, Wilson recognised both Sir William Gowers and Dr JA
Ormerod “for permission to utilise their notes”.
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Itis not surprising that the same disease was renamed
and re-discovered several times (granular induration of the
liver, pseudosclerosis, tetanoid chorea, hepatolenticular
degeneration with cirrhosis) over about 60 years. The
methods were similar: neurological examination and au-
topsy. However, each author prioritised a specific symptom
(neurological or liver disease) assigning secondary relevance
to other symptoms. We already see here the origin of what
we call “organ blindness”. Such “blindness” or inattention
meant it took 60 years to establish a clinical entity that was
in essence already known.

Wilson was possibly aided by his knowledge of the lat-
estadvances in neuroanatomy and by his attention to liver
disease during dissection. The personal story of Kynnier
Wilson is instructive in this regard.

He was born in 1878, the second son of Agnes MaclIn-
tosh, the daughter of Hately, a composer and precentor of
the Free Church in Edinburgh and of the Reverend James
Kinnier Wilson (their daughter Anne was born in 1878).
James, a Presbyterian minister from Ireland, studied at
Princeton and was a renowned Assyriologist.

However, Samuel Alexander never knew his father be-
cause James died in 1879 from malaria. The family hence
returned in Edinburgh, were his mother married Henry
Mclntosh and in 1882 had a son, Henry Walter McIntosh.
The family’s good financial status allowed Samuel to study
medicine at Edinburgh and to make a stage in Neurology
in Paris, with the famous Pierre-Marie and Babinski.’*

Due to these studies, he was aware, and used, the
Nissl staining to visualise neuronal bodies, invented by
the Nobel-prize laureate Franz Nissl in Germany in 1885.
He also used the staining of nerve fibres/myelin, invented
by Karl Weigert in 1882. He knew (and cited) the famous
neurologist sir William Gowers and Hughlings Jackson.

Moreover, at the time of his dissertation for the MD
title in Edinburgh, when his seminal paper “Progressive
lenticular degeneration: a familial nervous disease associ-
ated with cirrhosis of the liver” was published,’” there was
great attention to the “extrapyramidal system”and hence
to the lenticular nucleus.

Finally, possibly the period was mature for greater at-
tention to both the brain and liver because of the work on
Kernicterus, cited by Wilson, by Schmorl (1861-1932): brain
disease in neonatal jaundice.” In a series of 120 brains from
jaundiced individuals, Schmorl observed intense yellow
colouring in the basal ganglia (which include the lenticular
nucleus). The pattern was previously also described in a
case reported by Johannes Orth in 1875. Therefore, the
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time was ready for greater attention to the liver in case of
damage to the basal ganglia.

Before leaving Wilson, we should remark on his hy-
potheses on the origin of the disease, which are reasoned
by him as follows:

- “It seems certain that the disease is not due to a con-
genital or abiotrophic defect

« The presumption therefore is strong that the disease
is acquired

- There is evidence to show that the disease is toxic in
origin, but none to suggest that this toxin is syphilitic

- ltis possible that this toxin may be elaborated in the liver
- The toxin has a specific action on the lenticular nucleus

» The nature of the toxin is unknown: it is almost certainly
not microbial. Possibly it is chemical and of the nature
of a lipoid”

It is remarkable that almost all hypotheses have since
been confirmed. Wilson was wrong only when thinking
about a lipoid toxin and that it was acquired, whereas it
is inherited.

After Wilson, two major steps occurred: the fusion of
the“Pseudosklerose”and “hepatolenticular degeneration”
streams of study, and the recognition of corneal deposits.

1.2. “Pseudosclerosis” and “Wilson's disease” were
found to be the same disease

After 1911, a debate started as to whether pseudo-
sclerosis and hepato-lenticular disease were the same
clinical entity. For instance, Fleischer noted the corneal
pigmentation that carries his name in a case of pseudo-
sclerosis in 1912. The work by Alzheimer and von Hosslin
in 1912 demonstrated diffuse gliosis in the case of pseu-
dosclerosis. Spielmeyer was the first, to our knowledge,
to analyse the similarity (from a histological point of view)
of pseudosclerosis and hepatolenticular disease, in 1920.
In his work, Spielmeyer says “This seemed to support the
opinion of leading neurologists that the clinical pictures
mentioned are expressions of one and the same process -
that Wilson’s disease and pseudosclerosis mean the same
suffering”. According to Spielmeyer’s report, Bielschowsky
also did a histopathological comparison of pseudosclerosis
and hepatolenticular disease, but concluded that there is
a difference between the two.

In 1921, Hans Christian Hall also proposed that the two
were identical.’”* Derek Denny-Brown reviewed the subject
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in 1946 (in: Diseases of the Basal Ganglia and Subthalamic
Nuclei), pointing out that“the work of Hall [...] had obscured

the remarkable differences between the two syndromes’
(citation from Homburger).

Therefore, Homburger and Kozol revised additional
cases in 1946. They favoured the Hall hypothesis and con-
cluded that some cases of hepatolenticular degeneration
may have been misdiagnosed in the past as parkinsonism,
psychoneurosis or multiple sclerosis.””

Thereafter, the term pseudosclerosis was not used any-
more and scientists focused on the causes of the disease.

1.3. Ocular findings

The field of ocular diseases was made mature by the
invention of the ophthalmoscope by Hermann Ludwig
Ferdinand von Helmholtz (1821-1894). This revealed a
large number of ocular findings in many known diseases.

The ocular findings in Wilson’s disease were identified
in 1902 by Bernhard Kayser (1896-1954) and in 1912 Bruno
Fleischer (1874-1965) in Germany who first described the
typical ring in the cornea that still brings their names.

Kayser made his observation in 1902, describing annular
“congenital [sic] greenish discoloration of the cornea”in a
patient with nervous symptoms, incorrectly attributed to
multiple sclerosis.’®

Wilson did not appreciate the work by Bernard Kayser
in 1902, who described the greenish corneal pigmentin a
case of pseudosclerosis.

Conversely, Bruno Fleischer was not studying hepato-
lenticular degeneration, but, rather, pseudosclerosis. In
1912, he reported the ring in a case of cirrhosis and neu-
ropsychiatric abnormalities. He knew the observation by
Kayser, which was similar to what he was describing:“l have
recently had the opportunity to see two more such cases
and to repeatedly examine them in detail. The result is in
both cases completely consistent with the Kayser case”
Fleischer recognised that the ring heralded a neurologi-
cal disorder associated with cirrhosis, shown at autopsy.

1.4. Renal involvement

In 1913, Rumpel introduced the study of copper in the
liver in a case of pseudosclerosis,’” which was confirmed
by Malory in 1925; Cumings, and in parallel Denny-Brown
and Porter, in 1951, definitely supported the role of copper
and the use of copper ligands as therapy.

The same Denny-Brown, with Uzman, was the first to
report a case of aminoaciduria in hepato-lenticular de-
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generation, in 1948.2° In 1950, Cooper et al confirmed the
presence of aminoaciduria.?’ Copper accumulation in the
kidney was described by Wintrobe in 1954.

Stein et al and Bickel et al characterised aminoaciduria
and found a loss of glycine, histidine, threonine, cysteine,
serine, alanine, glutamine, tyrosine, lysine, glutamic acid,
leucine, phenylalanine. Their findings definitely excluded
that Wildon’s syndrome was an innate metabolism disorder.
A complete physiological study of the kidney was then
presented in 1957 by Bearn and Gutman, who confirmed
the reduced RPF and reduced GFR, and reduced secretory
and reabsorptive tubular function.

1.5. Organ blindness

A simple analysis of “discovery retardation” can be
obtained using technical milestones as time points that
should then enable scientists to make a new discovery.

The neurological examination was very mature in the
mid-1800s. Specifically, Charcot introduced brain pathology
in 1868.Therefore, it took only about 12 years for Westphal
to identify the “pseudosclerosis”in the 1880s.

As for liver disease, considering the work by Laennec
in 1819, it took about 40 years to have the first liver de-
generation case described by Frerich. Surprisingly, with
a delay of 50 years, Wilson merged the liver and cerebral
diseases in 1912. No technical reasons could explain such
adelay. It took only 10 years to merge the pseudosclerosis
and hepatolenticular degeneration by Hall in 1921, even if
the debate continued for more than 20 years, up to 1946!
The third characteristic, the corneal ring, was discovered
with a delay of 50 years from von Helmoltz’s invention of
the ophthalmoscope in 1851. Even then, 10 years passed
before the ring was connected to pseudosclerosis in 1912
by Fleischer, and a further 10 years before it was linked to
hepatolenticular degeneration.

As for renal defects, the technique to detect amino-
aciduria was available since 1861, thanks to the work of
Von Frerichs, and of G. Fanconi in 1831.Therefore, the late
discovery of aminoaciduria in Wilson’s disease by Uzman in
1948 cannot be ascribed to a problem in the techniques or
lack of paradigms. We are here with a delay of almost 100
years! This is not the only case of such a phenomenon.?

2. CONCLUSIONS

The history of renal and eye involvement in Wilson's
disease appears as another case of organ blindness; that
is, the attention to predominant symptoms leads to ne-
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reflects the technical advancement of each specific his-
torical period.

glecting the involvement of other organs in multisystemic
diseases. The sequence of discoveries and hypotheses
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Apxeia EAAnvikng latpikrig 2020, 37(>ZvurmA 2):197-202

H véoog tou Wilson rj NTTato@akoeldrg eK@UALON gival pia omrdvia YEVETIKE Slatapaxr Tou HETABOAGHOU TOU XOA-
koU. H aocBévela odnyei 0Tn cuooWPEVON XAAKOU OTOV EYKEPANO, OTO ATTAP, OTA HATLA KAl OTOUG VEQPOUG. H Kupiap-
XN TeLdda Tou cuvdpopou gival n Kvidwon He Kippwon, o SakTtuAlog Kayser-Fleischer otoug kepatoeldeic XITWOEG, ol
BAABEC TOL PAOLOU Kal TWV BACIKWVY YayyAiwv. EmmAéov, éxel mapatnenBei éva EAATTWHA OTNV EMAVAPPON TNG EYYUG
owAnvapiou. To cuvdpopuo MHPE To Gvoud Tou and tov Samuel Alexander Kinnier Wilson (1878-1937). Apxtkda Oe-
wPNBNKE Ula KaBapd eyKEPAAIKN VOOOG, TTou TIEpLypA@eTatl and tov Frerichs to 1861. To 1883, o Carl Westphal otn
leppavia meptypd@el SVO TEPIMTWOELG AUTOU TTOL ovopdleTal «PeVSOOKANPLUVON». AUTEG Kal AANEG ava@opEG odn-
ynoav tov Wilson va mpoteivel Tnv Umapén tng VEAG KAIVIKIG OVTOTNTAG ME EKQUAICHUO TOU EYKEPAAIKOU AKOU Kal
Tou frmatog to 1912. H «pevdookArpuvon» Kal n «acBévela tou Wilson» BpéBnkav apyodtepa wg n idia acBéveia. To
1913, o Rumpel eloryaye tn HEAETN TOL XAAKOU OTO ATTAP O€ TIEPITTWON YELSOOKANPWOEWG. H VE@PIKK SUCAEITOLP-
yia mepieAapBave tnv avakaiuyn tng aptvoovoupiag, Tn YAukoloupia, TNV au§nuévn améKKpLon OUPIKWY EVWOEWY,
N MEWPEVN por TOL VEPPIKOU TMAAouatog (RPF) kat Tnv Taxutnta omeipapatikig Sinbnong (GFR) Kal CUYKEKPLUE-
VEG IOTONOYIKEG AANOIWOELG. MIa TTARPNG PUCIOAOYIKH) LEAETN TOU VEQPOU OTN CUVEXELD TTAPOUCIACTNKE TO 1957 amd
Toug Bearn kat Gutman, ot omoiol emPBeRaiwoav to peiwpévo RPF kat Tnv peiwpévn GFR kal Tn HEIwWPEVN EKKPITIKA
KAl ETTAVATIOPPOYPNTIKA AEITOUPYia TWV cwANVapiwv. Ta o@OaAUIKA evuprjpata tTng vooou tou Wilson evtomiotnkav
T0 1902 amnd Toug Bernhard Kayser kat Bruno Fleischer otn l'eppavia, mou mepiéypagav yia mpwtn Qopd ToV TUTTIKO
SAKTUAIO OTOV KEPATOELISN TTIOU PEPVEL OKOUA TA OVOUATA TOUG. ZUUTTEPACHATIKA, TO IOTOPLKO VEPPLKAG Kal 0pOaA-
HIKAG EUTTAOKNG 0TN vOoo tou Wilson gp@avifetal wg pia AN mepImTwon TUEAWOoNG yid Tov pOAO AAAWV OpYAVWV.
AnAadn, n MPocoxr 0To KUPIapXo CUUMTWHA OdNYEl OTNV TAPAMEANCN TNG EUTTAOKNG AAAWV OPYAVWY OE TTOAUCU-
OTNUATIKEG acOéveleq. H akoAouBia Twv avakaAUPewV Kal TwV LTTOOECEWV AVTAVAKAA TNV TeEXVOAOYIKN TTpdodo KABE
OUYKEKPIPEVNG IOTOPIKNAG TTEPIOSOUL.

Né&erg evupeTnpiou: N6oog Tou Wilson, TO@AwoN yia Tov polo AANwv opydvwy, WeudookAnpuvon Carl Westphal
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