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XANTHOM.ATOSIS 

WITH ])ISCUSSION OF SOME OJt THE MORE 

COMMON TYPES 

Xanthoma is defined in Stedman's Medical Diction

ary as nA skin disease characterized by the presence 

of yellow nodules or slightly raised plates in the skin, 

especially the eyelids." Xanthomatosis is defined as 

"A generalized eruption of xanthoma, or xanthoma multi

plex". The word, however, has come to be used by 

histopathologists for almost any condition in which 

foam or xanthoma cells are found. These cells are 

apparently altered histiocytes or reticulum cells which 

contain numerous small cholesterol droplets giving the 

cell a foamy, hazy appearance under the microscope. 

Under the heading of xanthomatosis, or discussed with 

them, are several other conditions in which the metab

olism of lipids other than cholesterol is primarily 

involved. The strictest definition of xanthomatosis 

is a disease, systemic in nature, characterized by the 

presence of tumor-like masses in the various organs, 

composed of cholesterol containing xanthoma cells with 

varying proportions of other connective tissue elements. 

PATHOGEN.ESIS OF THE XANTHOMA CELL 

Though their origin is still uncertain, they were 

first observed, and called xanthoma cells, about one 

hundred years ago. It is possible that a foam cell 

could result from several possible mechanisms (1): 

1. Cholesterol infiltration into the cell is a process

which results from an accumulation of cholesterol and 

cholesterol esters in the serum (hypercholesteremia). 
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- This hypercholesteremia may be the result of diminish

ed destruction of cholesterol, increased formation of

cholesterol, increased formation in the liver and im

paired excretion, impaired excretion due to hepatitis,

mechanical obstruction of the common bile duct, hyper

lipemia or hypothyroidism.

2. Cholesterol accumulation and retention within the

cell may originate from an increased synthesis and re

tention of cholesterol in the cell itself. This process 

is effected without increased supply of cholesterol and 

cholesterol esters from the tilood stream. 

3. Extracellular precipitation or crystallization of 

cholesterol as it may be observed within the inflamed 

wall of the gall bladder or the degenerating wallof the 

arteriosclerotic vessel, and may occur without an in

crease in cholesterol in the serum. It is due to degen

erative changes of the cell. 

The first and second mechanism may result in foam 

cell formation characteristic of the different types of 

xanthomatoses. As for cholesteroses Thannhauser(1) and 

Montgomery (2) differ as to the explannation of it; 

Thannhauser favors the second explanation and Montgomery 

with some others favor the first. 

Another point in the pathogenesis of xanthoma cells 

is the recognition that certain types of lipidoses· may 

occur with normal cholesterol as well as normal lecithin 

and neutral fat levels in the serum. This group of xan

thomatous disorders, called normo-cholesteremic group, 

is histologically a granulom�tous lesion which in its 

later stages shows accumulation of foam cells in the 

lesion. 

As Beerman(3) states, the basic mechanism under-
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lying the development of the xanthomatoses is complex 

and little understood. It is obvious that there is no 

singel etiologic concept for all types. Various ex

planations include the role of the liver in the syn

thesis, a pituitary factor, hormones from various or

gans, such as the pancreas and thyroid gland, vitamin 

deficiencies, involvement of cutaneous nerve sheaths, 

improper elimination of lipids, and imbalance between

the ratio of various lipids. Irritation undoubtedly 

plays some role in certain of the locallipidoses. 

The relationship of Hand-Schuller-Christian dis

ease, Letterer-Siwe disease, and eosinophilic granu

lomas of bone has been considered _l>y many to be not 

three different dise�ses but rather one disease with 

three different phases, constituting a disturbance of 

the reticule-endothelial system(4-17). Four phases as 

these diseases characterize are given by Engelbreth

liolm, Teilum and Christiansen(18): 

1. A proliferative phase in which histiocytic prolif

eration with accumulation of eosinophilic histiocytes 

is observed. There is no evidence of foam cells in 

this phase. 

2. A granulomatous phase with increase in blood ves

sels and fibrils, reticular cells and histiocytes, eo

sinophils and giant cells (Touton Cella) and incipient 

accumulation of lipids in macrophages. 

3. A xanthomatous phase with nests and isolated cells.

4. A fibrous stage considered aa�a healing phase.
Most of these phases o--ierlap with no strict separ

ation of histologic features. It is a�so suggested by 
Tnannhauser tbat there may be a close relationship of 

juvenile xanthoma (Nevoxanthoendothelioma) to the system-
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tc lesions of Hand-Schtiller-Christian syndrome (involve

ment of internal organs) and that nevoxanthoendothel

ioma seems to oe the monosymptomatic variety of this 

disease in infants, involving only the skin, and with 

good prognosis. 

CLASSIFICATION OF XANTHOMATOUS DISEASES 

AND ALLIED CONDITION 

I .tfypercholesteremic xanthomatosis 

A. Essential xanthomatosis of the Hypercholester

emic type.

1. Xanthelaema of the eyelids and xanthoma et

planu.m.

2. Tendon xanthoma

3. Xanthoma tuberosum et planu.m and tendon

xanthoma.

4. Xanthoma of the blood vessels and endocar

dia.

5. Familial hypercholesteremic. "Forme fru.ste"

of essential xanthomatoeis of the hyper

cholesteremic type.

B. Hypercholesteremic Xanthomatosis secondary to

Liver Disease.

1. Xanthomatous biliary cirrhosis. Perichol

angiolitic biliary ·cirrhosis with tuberous

and plain s�in xanthoma.

2. Rare cases of chronic liver disease with

secondary xanthomatosis.

a. Hemochromatosis, hypercholesteremic

and skin xanthoma.

b. Post-operative obstruction of the

common bile duct, hypercholesteremic

and skin xanthoma.
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c. Hypercholesteremia in Hypothyroidism

II Hyperlipemia with secondary Eruptive Xanthoma 

A. Idiopathic hyperlipemia with secondary erup

tive xanthoma.

1. Ictiopathic (familial) hype rlipemia- in

children with hepatosplenomegaly and sec

ondary xanthoma.

2. Idiopathic hyperlipemia in adults with

secondary eruptive xanthoma occasionally

accompanied by glycosuria and hepatosplen

omegaly.

B. Symptomatic Hyperlipemia with Secondary Erup

tive Xanthoma

1. Hyperlipemia in severe untreated diabetes

with secondary eruptive xanthoma.

2. liyperlipemia in chronic pancreatitis and

eruptive xanthoma.

3. Hyperlipemia in glycogens storage disease

(Von Gierke's disease) and eruptive xan

thoma.

4. Hyperlipemia in lipid nephrosis.

III Normocholesteremic Xanthomatoses 

A. Eosinophilia Xanthomatous Granuloma Synonymous

with Hand-Schuller-Christian syndrome. Essen

tial xanthomatosis of the normocholeeteremic

type, Lipid Granulom, Eosinophilic granuloma.

1. Skin manifestations of eosinphilic xantho

matous granuloma (Htmd-Schtiller-Christian

syndrome).

a. Xanthoma disseminatum of the skin.

b. Petechiae-like lesions of the skin in

eosinophilic xanthomatous granuloma

Hand-Schuller-Christian syndrome).
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2. Diabetes insipidus and x.mthoma dissem

inatum of the akin.

3. Eosinophilic xanthomatous granuloma of

the bone (eosinophilic granuloma of bone,

osseous xanthoma).

4. Hand-Schial.er�Christian syndrome; osseous

lesions of eosinophilic xanthomatous gran

uloma ( defects in the mem·bra.nous bones of

the skull, exophthalmos and diabetes insip

idus).

5·. Generalized form of eosinophilic xantho

matous granuloma (generalized lipid gran

ulomatosis, generalized xanthomatosis of 

tne normocholesteremic type, generalized 

form of Hand-Schuller-Christian syndrome, 

acute reticuloendotheliosis). 

B. Xanthoma Cells in Inflammatory tissue and in

Tru.e Tumors.

1. Xanthoma cells in inflammatory tissue.

a. Inflamed tissue showing xanthoma cells.

b. Inflammatory xanthoma of the breast.

c. Xanthoma cells in osteitis fibrosa

cystica disseminati (fibrous dyspla

sia).

d. Xanthomatous transformation of the

mesentery and intestinal lipodystrophy

of Whipple.

e. Xantholipomas

2. Xanthom� cells in tumors

a. Nevoxanthoendothelioma

b. Xanthomatous polycystic lymphangiomas

c. Single x�nthomatous giant cell tu.mar

d. Epithelial tumors with xanthoma cells
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C. Supplement

1. Lipoid proteinosis

2. Necrobiosis lipoidica diabeticorum.

SOME OF THE MORE COMMON XANT HO.MATOUS CONDITIONS 

I Hypercholesteremic Xanthomatosis 

A. Primary Essential Xanthomatosis(19-22)

Thannhauser(23) states that essential xanthoma

tosis is a heredo-familial constitutional disorder of 

intracellular metabolism of' reticuloendothelial cells 

and histiocytes, characterized by an increase in chol

esterol and cholesterol esters within the cells. He 

divides essential xanthomatosis into two types: the 

hypercholesteremic type, characterized by high serum 

cholesterol-and involvement of the skin, tendons and 

tendon sheaths, liver, bile ducts, gall bladder, endo

cardium, and blood vessels, and the normocholesteremic 

type characterized by normal serum cholesterol and in

volvement of the skin, bones, brain, dura, pleura, lung, 

lymph nodes, and spleen. It is now thought by many 

that the normocholesteremic type cannot oe classified 

with essential xanthomatoses. Histologically the les

ions of the two types are similar, that is, foam cells 

filled with cholesterol, inflammatory cells, fi.broblasts, 

and giant cells. There is no extracellular deposit of 

lipid. 

�he hypercholesteremic type of xanthomatosis has

been descrioed all over the world and in all races. 

It is founa predominantly in white people, and the in

cidence in Jews seems to be higher. It is equally dis

tributed between the sexes and occurs in all ages. 

The onset is usually insidiuus and the disease is often 

brought to light by the dysfunction of some internal 
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organ. The progress of the disease depends on the or

gans involved. Small xanthelasma may me present for a 

lifetime without change. The xanthomata of essential 

xanthomatosis rarely change, but may eventually dis

appear and be replaced by scar tissue. Xanthelasma of 

the eyelids usually develop in the fourth decade and 

grow slowly. They do not signify involvement of other 

organs. Particularly if the serum cholesterol is nor

mal, it may be assumed no other organs are involved. 

The typical skin manifestation in this condition is 

xanthoma tuberosuni et planum. These are xanthomatous 

tumors and plaques located on the extensor surface� of 

the extremities, especially the elbows, knees, and but

tocks. They do not usually occur in t he flexor folds. 

There is usually high serum cholesterol and occasion

ally slight elevation in the neutral fat, but not enough 

to make the serum milky. Once these tumors have formed 

they are usually static and do not disappear. Tendon 

xanthomata occur usually on the Achilles tendon, on the 

finger tendons, ana around the knee joint. If the blood 

cholesterol is normal there is usually no other organ 

involvement. In adults solitary tendon xanthomata may 

occur. In children they are fre�uently associated with 

xanthoma tuberosum et planum. Xanthomatous changes may 

occur in the walls of the bile ducts which cause thick

ening, obstruction, and dilatation, due to xanthomata 

themselves and to xanthomatous scarring. The gall 

bl�dder may be involved. This leads to xanthomatoue 

biliary cirrhosis which is usually associated with xan

thoma tuberosum et planum on the elbows, knees, and 

buttocks, and also xanthomatous changes in the creases 

of the palms of the hands •. Due to the biliary cirrhosis 

in this condition there may be hyperlipemia in addition 
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to the primary xanthomatosis, secondary xanthomatoeis 

may develop which lesions oc�ur in crops, are transient, 

and fluctuate according to the level of the serum neut

ral fat. A constant symptom in xanthomatous biliary 

cirrhosis is jaundice which lasts for many years. This 

suoject is taken up more fully later in this paper. 

The association of xanthoma tuberosum et planum 

with hypercholesteremia, cardiovascular disease espec

ially coronary artery disease, and sudden death has 

long been recognized. There may be xanthomatous involve

ment of the endocardium, heart valves, coronary arteries, 

great vessels, and perilheral vessels. The histologic 

picture is hyperplasia of the intima with groups of 

typical foam cells under the endothelium. This may 

cause bizarre �urmurs, congestive failure, angina, cor

onary occlusion with myocardial infarction in children 

as well as in adults. It has been suggested that hyper

cholesteremia may be the common denominator of all cor

onary arter diaec:ise. It is thought -by some that the 

primary disorder in this disease is not in the retic

uloendothelial cells themselves, but in cholesterol 

metabolism, and that these cells simply phagocytose 

cholesterol because of the high serum level which is due 

to some defect in cholesterol metabolism. They feel 

that there may be increased formation of cholesterol 

by the liver l:1Ild that the body is not able to excrete 

it. Wh�tever thecause, tnere are many who believe that 

the chief characteristic of the disease is hypercholes

teremia which is found in many people who are symptom 

free. The next most frequent manifestation is coronary 

artery disease, then xanthelaema and hrcus senilis. 

The most infre�uent manifestations are xanthoma tuber

osum et_planum, xanthoma tendonosum, and xanthomatous 
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biliary cirrhosis. Families of people who have xantho

matoais have been studied and a great number of symp

tom free relatives have been found to have hyperchol

esteremia as well as relatives who have stigmata of 

xanthomatosis. It is definitely established that the 

disorder is hereditary, but the mode of transmission is 

in dispute. There are those who feel that it is a re

cessive trait and those who feel that it is a dominant 

trait, the chief characteristic being hypercholester

emia, the full syndrome being much rarer. There is good 

evidence to the effect that it is an "incomplete" dom

inant trait. That is to say that hypercholesteremia 

represents the heterozygous abnormal condition, that is 

the person who carries two tainted genes. The frequency 

and linkage relations are not understood. Hypercholes

teremic people seem to have much greater fluctuations 

of the cholesterol level than normal people. Normal 

people will consistently have the same level, while 

hypercholeateremic people will have levels that vary 

greatly depending on diet and other unknown factors. 

In hypercholesteremics the amount of cholesterol above 

the normal level seems to have little influence on 

whether manifestations of xanthomatosis develop or not. 

The manifestations may develop at low hypercholester

emic levels or be �bsent at extremely high hyperchol

esteremic levels. Treatment is directed at dietary 

abstinence from cholesterol. 

B. Hypercholesteremic xanthomatosis Secondary

to Liver Disease 

The term "xanthomatous biliary cirrhosis" was used 

originally(24) to designate a clinical syndrome in 

which xanthomatous change in the liver was but one of 

its most conspicuous features. The characteristics of 
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this syndrome(25) were: 

1. Skin xanthoma of' the "plain and Tuberous" variety.

2. Enlarged liver and spleen.

3. Obstructive type of jaundice of years' duration.

4. Extremely high values for total cholesterol as well

as for lecithin. 

5. The serum is transparent and not creamy despite the

outstanding increase of cholesterol and lecithin. Low 

values for neutral fat in the serum are found also. 

It is to be understood that the changes throughout 

the liver were considered to oe but one component of a 

systemic disease and not the cause of the syndrome. 

The histological picture is interesting in that no 

foam cells were observed in the liver of patients, but, 

instead, there was cirrhosis of the liver caused either 

by cholangiolitis or by extrahepatic obstruction. The 

one fundamental histologic finding common in these cases 

was a chronic inflammatory(26) reaction in the inter

stitial portal area. It has been found by MacMahon and 

Thannhauser(27) that the marked accumulation of choles

terol and lecithin at the beginning of xanthomatous 

biliary cirrhosis is probably not only the result of a 

retention of bile but also the consequence of an im

·oalance of increased cholesterol and lecithin produc

tion and an inadequate excretion of these substances.

The onset of this disease is insidious and there 

is no evidence that heredity(28) plays any role. The 

patients comp�ain of itching of the akin, which is 

speedily followed by jaundice of the obstructive type, 

i.e, bilirubin giving the direct and indirect van den

Bergh reaction is found in the serum. The jaundice

remains till the fatal end of' the disease. The grade

of the jaunoice does not vary much during the course of
� 
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the disease and seems rather independent of the devel

opment of the skin xanthomas(29) and of the fluctuation 
of the cholesterol and lecithin values in the serum. 
Fever or chills are not a feature of this disease. The 

skin ::x:anthoma may appear simultaneously with the jauni

dice or in most cases develop many months later. The 
tuberous deep yellow xanthomas are observed on the face, 
on the elbows, arms, fingers, buttocks, and distal 
parts of the lower extremities. Plain xanthomas appear 
on the eyelids and the creases of the hands. The lo
cation of the skin xanthoma is different from tbat in 

the so-called "disseminata" type of xanthoma character
istic of "normocholesteremic xanthomatosis", as seen in 

Hand-Schuller-Christian disease. In this latter en
tirely different type of disease the xanthoma are light 
yellow or deep sepia brown, disseminated around the 

neck and the trunk and arranged in linear clusters in 
the axilla. The skin xanthomas in xanthomatous biliary 
cirrhosis persist du.ring the entire course of the dis

ease. The liver and spleen also remain large. The 
surface of the liver is very firm but not nodular. 
Aecites is not a feature of this disease. Sometimes a 
peculiar maculo-pustular eruption, wnich appears and 

disappears intermittently, is seen all over the body, 
and espec ially the trunk and legs. The eruption is 
inflammatory in nature and does not contain foam cells. 

Analysis of the serum lipids provides the most de

cisive finding for diagnosis. The serum is transparent 
and not creamy throughout the disease. The typical 
cholesterol and lecithin syndrome findings are always 
s6en. Prothrombin time in the first years is nolt'IIlal. 
Later hemorrhages in the gums and vomiting of ·01ood 
from r¥ptured varicies occur. Profuse hemorrhage from 
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esophogeal varicies is the most common terminal event. 

Liver function tests are not of grea� value for the 

diagnosis of xanthomatous biliary cirrhosis since the 

clinical syndrome is typical in all cases, namely: 1. 

Skin xanthoma of the "plain and tuberous" variety, 2. 

Enlarged liver and spleen, 3. Oostructive type of jaun

dice of years' duration, 4. Extremely high values for 

total cholesterol as well as for lecithin, 5. The 

serum is transparent and not creamy despite the out

standing increase of cholesterol ana lecithin. Low 

values for neutral fat in the serum are also found. 

II Secondary Xanthomatosis Dile to Hyperlipemia(30-31) 

Secondary xanthomatosis or the eruptive form of 

xanthoma is not� disease entity, but is a symptom of 

hyperlipemia, which itself' may be due to many different 

causes. In secondary xanthomatosis tne lesions are not 

constant as in primary xanthomatosis, but appear and 

disappear depending on the level of the hyperlipemia. 

They may appear anywhere on the body. The serum is 

milky due to the great increase in neutral fat. Chol

esterol and lecithin are not increased in the same 

proportion as the neutral fat. In primary xanthoma

tosis the serum is cle�r and the only lipids in abun

dance are cholesterol and sometimes lecithin. Histo

ligically the lesions of secondary xanthomatosis show 

extracellular fat deposits, occasional foam cells, 

and do not show granulomatous formation with giant 

cells. Tne inflammatory reaction is prominent. Sec

ondary xanthomatosis may develop during the course of 

primary xanthomatosis. 

Idiopathic familial hyperlipemia with hepatosplen

omegaly and secondary xanthomatosis has been described 

oy-a number of authors and it has oecome apparent that
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the eruptive xanthomata may be present or absent, 

fluctuating in the same individual depending on the lev

el of the hyperlipemia. Typical of secondary xantho

matosis the lesions show inflammatory tissue and extra

cellular fat deposits, few if any foam cells and no 

granulomatous tissue. The liver and spleen are greatly 

enlarged due to fat deposition. A few foam cells are 

found in the liver, spleen, and bone marrow. These are 

thought to be due to phagocytosis of lipids a.a a result 

of hyperlipemia, not to a disorder in the cells them

selves. The cause of this conuition is not known, but 

the hyperlipemia can be lowered somewhat by a diet free 

of fat and cholesterol. Since the extrinsic fat supply 

is not greater than normal, it is believed that the 

hyperlipemia may be due to a defect in the mechanism of 

fat aeposition. The giving of choline or lipocaic has 

no beneficial effects. The skin lesions may be nodular 

or vesicular and may occur anywhere on the body and in 

the mouth. The disease is characterized by the appear

ance and disappearance of skin xanthomata and by epi

sodes of cQlicky or dull steady abd.ominal pa.in with 

fever and leucocytosis. Initially in these attacks the 

fat level_ of the blooa. is high, the retinal vessels 

appearing to contain milk, and as the fat level drops 

the attack subsides. Fvllowing each attack the liver 

ana spleen become large and remain so for several weeks 

ano then may become reduced in size if the blood fat 

level is kept low. Abnormalities have not been noted 

in the urine and stool. It is presumed that the high 

level of blood fat during an attack is lowered by dep

osition of fat in the liver and spleen, not by excretion. 

No jaundice bas been noted. Blood sugar and NPN are 

normal. The disease is very slowly progressive and 
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usually death results from some other cause. The 

scarcity of autopsy material makes it difficult to 

state the amount of permanent damage done to the liver. 

Secondary xanthomatosis occurs in diabetes melli

tus when there is hypercholesteremia, and hyperlipemia. 

It occurs in poorly controlled diabetics with fatty 

livers. The skin manifestations and hyperlipemia are 

usually cleared by the proper use of insulin. Histo

logically the lesions are typical of secondary xantho

matosis. They may appear anywhere on the body, but 

are usually over pressure points and on extensor sur

faces. Diaoetics with hypercholesteremia. and hyper

lipemia show a marked degree of atherosclerosis. Treat

ment consists of controlling the diabetes. Diabetes 

may be associated with hypercholesteremic xanthomatosis 

when there is xanthomatous invasion of the pancreas. 

In chronic pancreatitis there may be hyperlipemia with 

secondary xanthomatosis. The resulting xanthomata are 

typical of secondary xanthomatoeis. In acute pancrea

titis there may oe marked hyperlipemia, but eruptive 

xanthomata have not ·b�en reported in cases which bave 

not bad a prolonged hyperlipemia. 

In Von Gierke's disease (glycogen storage disease) 

there is often hyperlipemia with secondary xanthomata. 

There is enormous enlargement of the liver without en

largement of the spleen. The liver cells are filled 

with glycogen and also contain a large amount of neutral 

fat. All organs of the body show increased glycogen 

and fat, especially the liver and kidneys. It is 

thought to be due to an intracellular metabolic dis

turbance in the phosphorylaae-phosphatase system which 

upsets the balance of the synthesis and degeneration of 

gl_ycogen. Consequently utilizable sugar is available 
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only in small amounts. Attacks of hypoglycemia are 

frequent. Probably due to this upset in carbohydrate 

metabolism there is increased fat storage in the liver; 

hyperlipemia, anct ketosis. The greater the glycogen 

storage the worse becomes the hyperlipemia. The serum 

is milky and the blood sugar is low. There is aceton

emia and acetonuria. These children have fat cherubic 

faces, large abdomens and thick extremities. The re

sulting xanthomata are typical of secondary xanthoma

tosis. Most cases are fatal although recoveries have 

been reported. There is no therapy, but because of the 

hyperlipemia a diet low in fat is recommended. 

III The Normocholesteremic Type(4-17) 

About the group of' diseases classified by Thann

hauser as the normocholesteremic type of primary essen

tial xanthomatosis there is a gread deal of disagree

ment. It is thought by many that these diseases are 

not essential xanthomatoses at all. Clinically there 

is no resemblance to the hypercholesteremic. type. In 

tuis group of diseases there is no hereditary or fam

ilial factor. The serum cholesterol is normal or high 

normal with normal ratio of free cholesterol to chol

esterol esters. The skin may show xanthoma dissemin

atum. The organs involved are the skin, bones, chiefly 

long bones, and skull, bone marrow, dura,orain, liver, 

lymph nodes, and spleen. The only reeem·blance to the 

hypercholesteremic type is the finding of typical foam 

cells filled with cholesterol in the lesions. The dis

eases or syndromes to be discussed in this group are 

Ha.nd-Schti.ller-Christian disease, Letterer-Siwe disease, 

and eosinophilic granuloma of the bone. They are dis

eases of the reticuloendothelial system of unknown 

cause.· Whether they are different manifestations of 
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the same disease, related diseases, or entirely separate 

diseases remains to be seen. Clinically the three dis

eases have many things in common as well as many dissim

ilar features. Histologically the lesions show great 

similarity, which may be due to the fact that it is the 

reticuloendothelial cells which are involved in each. 

A. Eosinophilia Xanthomatous Granuloma Synonymous

with Hand-Schiiller-Christian syndrome. Essen

tial xanthomatosis of the normocholesteremic

type, Lipid Granuloma, Eosinophilic granuloma.

Hand-Schiiller-Christian disease was first known ·by 

the triad of Christian which is exophthalmos, diabetes 

insipidus, and defects in the skull. It is now agreed 

that the diagnosis does not rest on this triad. The 

lesions are granulomatous with typical foam cells con

taining cholesterol, histiocytes, and fibrous tissue. 

Skin lesions occur in about one half of the cases. They 

may be of different types. There may be bronzing of the 

skin an<lblotcb.y pigmentation, xanthelasma, xanthoma dis

seminatum, granulomatous ulcers, seborrheic dermatitis, 

and scattered small yellow macules which are minute xan

thomata. Xantnoma disseminatu.m may occur without evi� 

dence of systemic disease. Xanthomatous nodules appear 

in the a.xilla, sides of the neck, anticubital fossa, 

groin, an.a oenind the knees. They may extend down the 

chest an.ct down the arms, but are on the flexor surfaces. 

There may also be lesions in the mouth, pharynx, larynx, 

trachea, and o� the conjunctiva and cornea. The bones 

may be involved with typical granulomatous lesions, esp

ecially the long bones, skull, ribs, scapulae, and 

pelvis. By x-ray these· appear to be round, ovalor ir

regular punched out areas. In the skull the lesions 

ma� erode through the outer table causing bumps on the 

-17-



head, and even erode through the skin causing draining 

granulomatous ulcers. It is not uncommon to have the 

mastoids involved causing maatoiditis, otitis media, 

and draining ears, and the sinuses causing sinusitis. 

The orbits are often invaded by xanthomatous tumors 

causing mechanical exophthalmos. The base of the skull 

may be involved disturbing the posterior pituitary 

causing diabetes insipidus. Also the dura may be in

volved damaging the subthalamic region and the pituitary 

stalk. The pituitary and the tuber cinereum may be dir

ectly involved. These patients can produce urine which 

concentrates to specific gravity 1.010 which is not 

typical oi" diabetes insipidus, but there is marked poly

uria and they are benefitted by posterior pituitary ex

tract. The jaw bone may be involved causing loosening 

and falling of the teeth. The liver and spleen are en

larged by nests of xanthoma cells scattered through 

them, but tnere is usually no biliary obstruction or 

jaunaice. The lymph nodes may ·become enlarged due to 

nests of xanthoma cells. The lungs may become involved 

and show xanthomatous changes in the septal cells of the 

alveoli. The x-ray appearance may resemble miliary tub

erculosis. Pulmonary fibrosis and cor pulmonale may 

develop. There may be xanthomatous tumors on the pleura 

and pertoneum. There may be bizarre endocrine symptoms 

because of mechanical disturbance of the endocrine 

glande. The serum cholesterol i& normal and there is 

no elevation of neutral fat eo the serum is not milky. 

The disease has been reported in all races. It may 

occur from infancy to miadle age although it is most 

common in children. It aay run a chronic course or a 

rapidly fatal course. Reportedly thirty percent recover 

and �he granulomas disappear and are replaced by fibrous 
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scar tissue. 

The disease cannot be definitely diagnosed clini

cally because it may be indistinguishable from Letterer

Siwe disease, but must be diagnosed histologioally by 

the presence of granu.lomas with an a.bun.dance of foam 

cells filled with cholesterol. There is no treatment 

for Hand-Schtiller-Christian disease. 

Letterer-Siwe disease is a disease of the reticulo

endothelial cells and histiocytes which is manifested by 

enlargement of the spleen and liver, a hemorrhagic dia

thesis, petechial rash, progressive anemia, and enlarge

ment of lymph nodes. It is not familial or hereditary. 

It occurs usually in infants but may occur in chilaren. 

It runs a rapid course usually a few weeks but may las� 

as long as two years, and it is fatal. The onset may 

be with some infection such as otitis media, and because 

of tuis it has been called infectious reticuloendothel

iosis. However, the initial infection is probably sec-

ondary and simply brings to light the already existing 

a.isease. 

The histological lesions consist of granulomae with 

an abundance of hiatiocytes and non-lipid starting mac

rophages. There may be occasional eosinophiles. They 

resemble the lesions of Hand-Schuller-Christian disease, 

but there are not foam cells present usu.ally, and if 

they are present they are scarce, not abundant. Letter

er-Siwe disease has been called non-lipid reticuloendo

theliosis, and Hand-Schtiller-Christian disease has been 

c�lled lipid reticuloenaotheliosis. 

Almost all cases show skin lesions which may be 

purpuric spots or may look like seborrheic lycema. Usual

ly the child rwis a febrile course and often there is 

as�ociated leucocytosis. There may be marked enlarge-
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ment of the spleen and liver. The spleen is almost 

entirely replaced by proliferating histiocytes. There 

ia replacement of the bone marrow and anemia and throm

bocytopenia. The lymph nodes are generally enlarged by 

the invasion of histiocytes. The bones, especially the 

long bones and the skull, may show round, oval or ir

regular punched out areas similar to Hand-Schtiller

Christian disease. The nodules of histiocytes may and 

do occur anywhere in the body. The thymus, endocrine 

glands, pancreas, gastrointestinal tract, lungs, dura 

and kidneys, particularly are involved. The base of 

the skull may be involved and give the typical triad of 

Christian. There is a generalized hyperplasia uf the 

reticuloendothelial cells all over the body. The serum 

cholesterol and neutral fat are normal and the serum is 

not milky. There is no treatment. The diagnosis must 

be made histologically because clinically it may resem

ble Hand-Schuller-Christian disease. 

Eosinophilic granuloma of bone is a disease of 

children, adolescents, and occasionally young adults. 

It may occur singly in one bone or in many bones at the 

same time. The serum cholesterol is normal. It may be 

an asymptomatic disease diagnosed accidentally by x-ray, 

or there may be pain ano swelling over the affected part 

with fever and leucocytosis. Occasionally there is a 

two to four per cent eosinophilia in the periferal 

blood. Cases have been reported with skin manifesta

tions similar to Letterer-Siwe disease. 

The onset may be abrupt om insidious. A:D.y bones 

but those of the hands ana feet may be involved, but 

the commonest sites are the skull, ribs, pelvis, ana 

long bones. By x-ray the lesions are round, oval, or 

irr•gular cystlike areas. The cortex of the bone may 
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become eroded. In cases of multiple lesions some may 

be healing while new ones are developing. 

Histologically it is a granuloma with a heavy in

filtration of eosinophiles, with numerous histiocytes 

an.a non-lipid containing macrophages, and a rather 

marked inflammatory reaction. There are no foam cells 

except an occasional few which are thought to be due to 

secondary deposition of cholesterol. 

Eosinophilic granuloma is not a systemic disease, 

but limited to the skeleton. The lesions often heal 

spontaneously, and also respond well to curettage or 

x-ray treatment. It may heal completely leaving fib

rous scar tissue. By x-ray there may be no evidence of

there having been disease of the bone. Eosinophilic

granuloma of the akin is histologically similar to eo

sinophilic granulomli of the bone, but is thought to be

a totally unrelated disorder, however, in the skin

lesions there may be occasional foam cells. These are

thought to be local cholesterol deposits.

No virus or bacterium has been cultured from the 

lesions of these three diseases. The cause is not known. 

They are all manifested by a hyperplasia of reticulo

endothelial cells and histiocytes. Some observers be

lieve that they are all different manifestations of the 

same disease. Thannhauser says that the natural his

tory of eosinophilic granuloma has four stages: 1. pro

liferative stage, in which there is hiatiocyte prolif

eration, and an accumllf.ation of eosinophiles, and there 

is no evidence of foam cells; 2. granulomatous stage, 

in which there is an increase in blood vessels, retic

ular cells and histocytes, eosinophiles and giant cells, 

and insipient lipid pbagocytosis; 3. xanthomatous stage, 
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in which there are iaolated £oam cells as well as 

nests; 4. fiorous stage, which is the healing stage 

with :replacement of the granuloma by fibrous scar tis

sue. There is often no strict demarkation and the 

histologic features of the stages may overlap during 

the course of the disease. He feels that eosinophilic 

granuloma is the monosymptomatic early stage of Hand

Schtiller-Christian disease which may heal or go on to 

the classical picture. Many observers feel that the 

cholesterol in the foam cells of Hand-Schuller-Christian 

disease is secondary to the disturbance in the reticu

loendothelial cells. There have been cases of Hand

Schilller-Christian disease in �hich most of the lesions 

have contained typical foam cells, but a few have been 

non-lipid reticular granulomas as seen in Letterer-Siwe

disease. There are cases in which a biopsy taken early 

in the disease showed non-lipid reticular granuloma, 

and later autopsy of the lesions showed the typical 

foam cells of Hand-Schilller-Christian disease. Also 

there are cases from which a biopsy showed typical foam 

cells, which have healed, the xanthomatous lesions be

ing replaced by fibrous scar tissue. 

Histologically the lesions in Letterer-Siwe dis

ease and Hand-Schuller-Christian disease are much alike 

except for the cholesterol filled foam cells. In les

ions where cholesterol is absent they aay be indisting

uishable. Wallgren(32) feels that they are the same 

disease. He feels that the cholesterol in the foam 

cells is secondary to the formation of reticuloendo

thelial granulomata and is probably deposited sometime 

after the granulomata are formed. When the disease 

runs a rapid course as in Letterer-Siwe,cholesterol has 

not_yet accumulated, and when there is a more chronic 
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course as in Hand-Schilller-Christian disease Cholester
ol is accumulated. ]'own cells are re a.rely found when 
the disease lasts less than three months and are always

found when the duration is more than twelve months. 
Letterer-Siwe disease tends to involve infants and 

young children, while Hand-Schuller-Christian disease 
involves slightly older children ano may be found in 
adults. The cases of Hand-Schtiller-Christian disease 
which most resemble Letterer-Siwe disease occur in in
fants. Neither disease has any characteristic feature 
which cannot occur in the other. Wallgren explains the 
apparent differences on the age of the patients affect
ed and the rapidity of the course. He believes that 
they are the same disease and that the fundamental path
ology is a granulomatous proliferation of the cells of 
the reticuloendothelial system which occurs for an un
known reason. 

Farber(33) believes that eosinophilic granuloma of 
bone is a monosymptomatic stage of Hand-Schuller-Chris
tian disease which heals without ever becoming system
atized. 

Lichtenstein and Jaffe point out the marked dis
similarity oetween eosinophilic granuloma and Letterer
Siwe disease, the first being a benign usually self 
limited disease limited to the skeleton, and the second 
a rapidly fatal disease involving all organs of the body. 
However, they also point out that histologically, early 
Letterer-Siwe disease may resemble eosinophilic granuloma 
and late it may resemble Hand-Schiiller-Chriatian disease. 
Eosinophilic granuloma in healing may pass t hrough a 
stage resembling the lipogranuloma of Hand-Schp.ller
Christian disease. 

The four stages in the development of eosinophilic 
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granuloma suggested by Thannhauser are thought by some 

to apply to all three diseases. Eosinophilic granulo

ma may heal without passing through the granulomatous 

stage. Letterer-Siwe disease often does not last long 

enough to develop the xanthomatous stage ana the fib

rous stage. Hand-Schuller-Christian disease is usually 

seen in the xanthomatous stage, but occasionally in the 

late granulomatous tage, and may pass into the fibrous 

stage. In spite of these apparent similarities in the 

three·diseases the underlying cause is not known and 

they still may be three entirely separate dise�ses with 

some manifestations in common. All that can be said at 

present is that they are diseases manifested by prolif

eration of reticuloendotnelial cells due to an unknown 

cause and that probably the accumulation of cholesterol 

is secondary, which removes them from the classification 

of primary essential xanthomatosis. 

B. Xanthoma Cells in Inflammatory Tissue and

in True Tumors

Xanthomatous tumors and xanthoma cells in inflam

matory tiasue(35) have been noted. There is no hyper

lipemia. Thannhaueer oelieves tbat these are not evi

dence of systemic primary essential xanthomatosie, nor 

of xanthomatosis secondary to hyperlipemia. He believes 

that there is a local disturbance in lipid metabolism 

limited to the tumor or inflammatory area. Typical 

foam cells are present, out not in great numbers. It 

may occur in any chronically inflamed area such as 

chronic salpingitis, old. absecesses, and chronic osteo

myolitis. 

Xanthomatous tumors may occur in the breast. Xan

thomatous changes in the mesentary have been described 

in ihe areolar tissue and lymph nod.es. Xantholeomata 
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have been reported intra-abdo;minally and around joints 

which have occaaionally become liposarcomas. Various 

types of tumors have oeen reported which contain foam 

cells including carcinoma of the uterus, carcinoma of 

the prostate, ana hypernephroma. 

IV Allied Conditions 

A. Gaucher's Disease(36-38)

Gaucher's disease and Niema.nn-Pick's disease are

not xanthomatoses, but are among the essential lipi

doses. Gaucher's disease is rare familial systemic 

disorder of intracellular meta·bolism of reticuloendo

thelium and histiocytes. The cerebroside, kerasin, is 

accumulated in the cells. Thecause is not known. The 

values of kerasin in the serum are normal. All races 

are affected and the occurance is questionably higher 

in Jews. There is tremendous enlargement of the spleen, 

infiltration of the bone marrow, anemia, tbrombocyto

penia, skeletal defects, moderate enlargement of the 

liver and lymph nodes, thickening and. brownish discol

oration of tne conjunctivae, and blotchy pigmentation 

of the skin. 

The chief pathology is caused by cells of the ret

icu.loen�othelial system which are greatly swollen with 

kerasin, called Gaucher foam cells. The splenic pulp 

is almost entirely replaced by alveolar spaces contain

ing nests of Gaucher cells. The bone marrow is largely 

replaced by Gaucher cells, and there may be erosion and 

thinning of the cortex, especially of the long bones. 

The ly�ph noaes are also involved, but usually only the 

internal ones, not the superficial. Gaucher cells are 

found in the liver, but not in as great numbers as in 

the spleen. There are two types of Gaucher's disease, 

the adult form which is an insidious and chronic dis-
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ease, E.nd the infantile form which is an acute fulmin

ating disease. 

The adult form may begin at any age from childhood 

to as late as the age of fifty, but due to the vague on

set it is difficult to state exactly when it begins. In 

tnis form the disease is limited to.the reticuloendo

thelial cells of the lymphatic and hematopoietic systems. 

Bone pain and fever are often the first symptoms. 

Usually by the time there are symptoms the spleen has 

enlarged. Patchy pigmentation on the face or a bleed

ing tendency may be the first thing noted. The disease 

usually has remiaaions and exacerbations and often the 

patients live many years and die of some unrelated dis

order. The spleen may become so large that it causes 

protrusions of the abdomen Emd displaceme:Q.t of other 

organs. For purely mechanical reasons the spleen is 

sometimes removed. The liver is usually enlarged but 

function is not impaired. There is no jaundice. The 

intermittent attacks of severe prostrating ·oone pain are 

the most outstanding clinical feature of the disease. 

There is decalcification and thinning of the cortex so 

that the long bones have a moth eaten appearance, but 

spontaneous fractures are rare. There may be, however, 

destruction of vertebral bodies with collapse. Due to 

the replacement of tne bone marrow by Gaucher cells and 

probably also to the replacement of the spleen, there 

is progressive anemia and leucopenia. 

As the disease progresses there may develop a 

serious thrombocytopenia with hemorrhagic tendency. 

Splenectomy sometime improves the blood picture. Small 

wedge shaped areas of 'brownish discoloration may devel

op in the exposed part of the conjunctiva from the can

thu� to the limbus. Also exposed skin areas frequently 

become darkly pigmented with melanin. There is no lip

emia or hypercholesteremia. Bone marrow biopsy and 
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demonstration of Gaucher cells with establishe the 

diagnosis. 

Prognosis depends on the course and the age of on

set. It is poor when the onset is in the first decade 

and improves to the point of being good when the onset 

is in the third decade. There is no cure. Treatment 

is only symptomatic such as blood transfusions, splen

ectomy, and irradiation of bones during episodes of 

pain. 

The acute infantile fomr of Gaucher disease is 

very rare. It usually has its onset in the first year 

of life,occasionally in the second. It is fatal, how

ever, the patient last from two to six months. The 

Gaucher cells are not limited to th e reticuloendothel

ial cells of the lymphatic and hematopoietic systems, 

but are found in many organs of the boay. These child

ren show all the abnormalities of the adult fozm except 

the pigmentation. In addition there are neurological 

signs with spasticity, opisthotonus, and mental deter

ioration. There is progressive cachexia and there are 

episoues of laryngospasm with cyanosis. This latter is 

the usual immeQiate cause of death. 

Neats of Gaucher cells are found in the spleen, 

bone marrow, liver, and lymph nodes, and as well in the 

lungs, intestines, adrenals, and thymus. Typical 

Gaucher cells are not found in the brain. The pyramid

al cells of the cerebral cortex snow degeneration. 

There are vacuoles in the cytoplasm and the projections 

are retracted. The ganglion cells are necrotic and 

persist in a mummified state. Around these areas there 

is proliferation of glial cells. There is no treatment. 

B. Niemann-Pick Disease(39-41)

Niemann-Pick aisease is a rare congenital familial
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systemic disorder of intracellular metabolism of retic
uloendothelial'cells and histiocytes in any and all 
organs in which there is an accumulation of t he dia
mino phosphatide, ephingomyelin. 

�he cause iB not known. The disease occurs prim
arily in females (five to one) ana primarily in Jews 
(three to one). It is often associated with other man
ifestations of congenital degenerative disease. It 
occurs in all parts of the world and starts in infancy. 
No cases have lived beyond the second year. 

The disease causes enlargement of the liver, spleen, 
and lymph nodes, diffuse pigmentation of the skin, blu
ish-black pigmentation of the mucous membranes of the

mouth, gastrointestinal symptoms, mental and physical 
deterioration, amaurosis, hypertonicity, emaciation, 
cachexia, and death. 

The N·iemann-Pick cells are foam cells containing 
sphingomyelin but are not surrounded by granulomatous 
or inflammatory tissue. The cells may be found any-

, 

where in t he body where there are reticuloendothelial 
cells and histiocytes. The phosphatide and choleser
ol content of the serum in not elevated. Neutral fat 
is increased especially as the disease progresses and 
the serum may be milky. 

�icroscopically every organ in the body is involved 
especially the gastrointestinal tract, endocrine glands, 
and lungs. The changes in the brain are comparable to 
those in Tay-Sch disease. The ganglion cells are great
ly enlarged and there is marked gliosia of the cerebel

lum. A cherry red spot may ·oe -seen in the macula. 
The onset is usaally in the first few months of 

life. It is insidious and the first symptoms are gas
trointestinal such as anorexia and vomiting. The ab-
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domen enlarges and the extremities become thin with 
complete loss of subcutaneous fat. There is increased 
melanin in the skin and mongoloid spots and facies. 
The bones show patchy areas of reabeorption. There is 
generalized lymphadenopathy. X-ray of the lungs shows

- ,-,- pi--cture resembling miliary tuberculosis. Breathing
is difficult oecause of pulmonary infiltration. There
may be high fever during the course of the disease •
.JJu.e to involvement of the central nervous system, there
is a slight increase in the reflexes, weakness, deaf
ness, and olindness. The infant soon becomes an idiot
and has a progressive downhill course to death. There
is no treatment.

SUMMARY 

Xanthomatosis has been defined as a disease, sys
temic in nature, chara_cterized by the presence of tumor
like masses in the various organs, �omposed of choles
terol-containing xanthoma cells with varying proportions 
of other connective tissue elements. 

There bas not been found a single etiological fac
tor for the development of the xanthomatoses, however,

there is no lack of explanations. These include;the 
role of the liver, a pituitary factor, hormones from 
various organs, vita.min defin�encies, improper elimin
ation of lipids, and imbalance between the ratio of 
various lipids. Irritation undoubtedly playa some role 
in certain of the local lipidoses. 

The x�nthomatoses are divided into: 1. hyperchol
esteremic xanthomatosie; 2. hyperlipemia with secondary 
eruptive xantnoma; 3. normocholesteremic xanthomatosis 
and; 4. Allied conditions. 

Hypercholesteremic type of xanthomatosis is char-
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acterized by high serum cholesterol ana involvement of 

the skin, tendons and tendon aheaths, liver, bile ducts, 

gall bladder, endocardium, and blood vessels. Histo

logically, the foam cells are filled with cholesterol, 

inflammatory cells, fibroblasts, and giant cells. 

There is no extracellular deposits of lipid. 

Hyperlipemia with secondary eruptive xanthoma is 

not a disease entity, but is a symptom of hyperlipemia. 

The serum is milky due to the great increase in neutral 

fat. Cholesterol and lecithin are not increased in the 

same proportion as the neutral fat. In hypercholester

emic xanthomatosis the serum is clear and the only lipids 

in abundance are cholesterol and sometimes lecithin. 

tlistologically the lesions of secondary xanthomatosie 

show extracellular fat deposits, occasional foam cells 

and do not snow granulomatous formation with giant cells. 

The normocholesteremic type of xanthomatosis is 

characterized. by normal serum cholesterol, serum not 

milky, and there is involvement of the skin, bones, 

brain, dura, pleura, lungs, lymph nodes, and spleen. In 

this group of diseases there is no hereditary or famil

ial factor. The only resemblance to the hypercholes

teremic type is the finding of an occasional foam cell 

filled with cholesterol in the lesions. This disease 

includes Hand-Schuller-Christian disease, Letterer-Siwe 

disease and eosinophilic granuloma of bone. They are 

diseases manifested by hyperplasia of the reticuloendo

thelial system and hietiocytes of unknown cause. 

Whether they are different manifestations of the same 

aisease, related diseases, or entirely separate dis

eases remhins to oe seen. 

Gaucher disease and Niemann-Pick disease are not 

xan.thomatoses, but are among the essential lipidoses. 
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QaucnGr disease is ra.re .familial systemic Clieora.er 

of intruoelllllur m�taooliam or retiou.loenuothelial celle 

Wl� nia�iooytea, .in which the cerebroe14e, keraain, is 

�ccumulateo in tn& cells. Tnere are two t,pee of 

a&ucber a.1ee�se, the �dlllt �orm wu1on 12 an ineiaioue 

an, chronic aisease, &nu tne iniantile torm Jthioh is 

wi acute l'ulm.inating diaelise • .t,iiem6lUl-Pick disease is 

a rare eongeni tal fwailit.l o.isoraer 01· tlle ret1oulo

enootu�l1ul 1/atem uno hi.atiocJtea ue Gaucher n1seQae. 

fbere ie, in this con�ition, aocumulation oi ti.I£ 41&

mino pnoa .. .uatiue, s9hingom.:,el111. 

CONCLUSIO:H 

e have reviewea inthis paper the liter¥ture on 

xwitnomatoeee in 11&.ll attemit to orin6 to�etber IWO cor

relat_e the au.ejecta unuer t.tJ.e oroact title of xantho

matosee. 

Wa nave preeented some newer concepts on the p�th

ogenee1a of tnie disease;�• have ueen u.n�ole to con

tribute aa1tning towara tne etioloQ of the disease 

or t� give m�ou tbat will oetter tne 9rognoais of tne 

aiaeases. Theories on the m&uner of »revent1ng b1per

cnolesterem.ic on.n�e• in toe oou1 �r• tne ba&ia of 

much recent �orK. treatment for the couuitone preaent

e� in thia pa�er ie inaoe���te oau aiaeouraging. 



BI:aLIOGR.APHY 

1. Thannhauser, s. J.: Lipidosea: Diseases of the Cell
ular Lipid Metabolism. Oxford Med., 214, Vol.IV 
1949. 

2. Montgomer, li.: Cutaneous Manifestations of Diseases
of Lipoid Metabolism. med. Olin. N. Am. 24: 
1249-1269(July)1940. 

3. Beerman, H.: Lipid Diseases as Manifested in Skin.
M. Olin. N. Am. 433(March) 1951.

4. Rowland, R. S.: Xanthomatosis and Reticuloendothel
ial System. Arch. Int. Med. 42:611-674(Nov.)1928. 

5. Lan, c. w. and Smith, ru. G.: cutaneous Manifestations
of Chronic (Idiopathic) Lipoidosis (Hand-Schuller 
Christian disease). Arch. Dermat. and Syph. 39: 
617-644(April)1939.

6. Lichtenstein, L. and Jaffee, H. L.: Eosinophilic
Granuloma of Bone. Am. J. Path. 16:595, 1940 

7. Baggenstoss, A. H., Rosenberg, E.F. and Oeteroerg,
A.E.: Lipoid Histiocytosis. Arch. Path. 29:420,
1940.

8. Jf'arber, s.: Nature of "Solitary or Eosinophilc Gran
uloma." of Bone. J. Bone and Joint Surg. 24:499, 
1942. 

9. Lever, W.F.: Eosinophilc Granuloma of the Skin. Arch.
Dermat. wid Syph. 55:194(Feb.)1947. 

10. Weinstein, A., Francis, H.C. and Sprokfin, B.F.: Eo
sinophilic Granuloma of Bone. Arch. Int. Med. 
79:176, 1947. 

11. Weidman, F.D.: The "Eosinophilic Granuloma" of the
Skin. Arch. Dermat. and Syph. 55:155-175, 1947. 

12. Curtis, A.C. and Cowley, E.P.: Eoainophilic Granu
loma of Bone with Cutaneous Manifestations. Arch. 
Dermat. and Syph. 55:810-818, 1947. 

13. Layman, c.w. and Sevenants, J.J.: Systemic Reticu.lo
endothelial Gra.nuloma. Comparison of Lettere-

-32-



Siwe Disease, SchUller-Christian Disease and 
Eosinophilic Granuloma. Arch. Dermat. and 
Syph. 57:873-890(May)1948. 

14. Hansen, P.B.: The Relationship of Hand-Schtiller
Christian Disease, Letterer-Siwe Disease and 
Eosinophilic Granuloma of Bone. Acta. Radial. 
32:8_9-112, 1949. 

15. Schafer, E.L.: Nonlipict. Reticuloendotheliosia:
Letterer-Siwe Disease. Am. J. Path. 25:49,1949. 

16. Wallace, W.A.: Reticuloendotheliosi2; Hand-Schtiller
Christian Disease and the Rarer Manifestations. 
Am. J. Roentgenol. 62:189.207(Aug.)1949. 

17. Sweitzer, S.E. and Laymon, c.w.: Letterer-Siwe Dis
ease. Arch. Dermat. and Syph. 59:549(May)1949. 

18. Engeloreth-Holm, J., Teilum, G. and Christensen, E.S
Nature of Some Disease Ascribed to Disorders of 
Lipid Metabolism. Am. J. Dis. Child. 64:350,1944. 

19. Levin, A.L. and Sullivan, M.: Familial Xanthoma.
Arch. Dermat. & Syph. 33:967(June)1936. 

20. Bloom, D., Kauf'man, S.R. and Stevena, R.A.: Hered
itary Xanthomatosis. Arch. Dermat. & Syph. 45:· 
1-17(Jan.)1942.

21. Boas, E.P., Parets, A.D. and Adlersberg, D.: Hered
itary Disturbance of Cholesterol Metabolism. 
Am. Heart J. 35:611-622(April)1948. 

22. Wilkinson, C.F., Hand, E.A. and Fliegelman, M.T.:
Essential Familial Hypercholesterolemia. Ann. 
Int. Med. 29:671-686(0ct.)1948. 

23. Thannhauser, J.J. and Scbmidt, G.: Lipids & Lipido
ees, Physiol. Review. 26:275·(April)1948. 

24. Thannhauser, S.J. ana Magendantz, H.: The Different
Clinical Group of Xanthomatous Diseases. Ann. 
Int. med. 11:1662, 1938. 

25. Thannhauser, s. J.: Lipidosis. Oxford Press. 107,
1940. 

26. �acMahon, H.E.: Biliary Xanthomatosis (Xanthomatous

-33-



Biliary Cirrhosis). Am. J. Path. 24:527, 1948. 

27. �acMahon, H.E. and Thannhauser, s.J.: Xanthomatous
Biliary Cirrhosis. Ann. Int. Med. 30:121,1949. 

28. Lever, W.F. and MacLean, J.G.: Primary Familial
Xanthomatosis and Biliary Xanthomatosis. J. In
vest. Dermat. 15:3, 173(Sept. )19'50. 

29. Montgomer, H.: Xanthomatoais, Cutaneous Xanthoma,
Especially.in Relation to Disease of the Liver. 
J. Invest. Dermat. 1:325-351, 1938.

30 • .Bti.rger, M. and·Grtitz, O.: Uber Hepatosplenomegale 
Lipoidose mit Xanthomatosen Veranderungen in 
Haut und Schlum.haut. Arch. f. Dermat. u. Syph. 
166:542-575(0ct.)1932. 

31. Eusterman, G.B. and Montgomery, H.: Disorders of
·the Liver and Extrahepatic Biliary D\lcts Assoc
iated with Cutaneous Xanthomas and Hyperlipemia.
Gasteroenterology. 3:275-286(oct.)1944.

32. Wallgren, A.: Systemic Reticuloendothelia Granuloma.
Am. J. Dis. Child. Sept. 1940 

33. Farber, s.: Eosinophilia Granuloma. Am. J. Path.
17:625, 1941. 

34. Jaffe, H. ana Lichtenstein, L.: Eosinophilic Gran
uloma of Bone. Arch. Path. 37:99, 1944. 

35. O'Leary, P.A. and Montgomery, H.: Xanthomatoses.
Canad. M.A.J. 57:447-452, 1947. 

36. Boyd, W.: Gaucher Disease. Test Book of Path.
799, Fifth Edition. 

37. Mitchell, A.G. and Nelson, W.D.: Gaucher Disease.
Textbook of Pediatrics. 929, Fourth Edition. 

38. Cecil, R.L.: A Textbook of Medicine. 1077-1078,
Seventh Edition. 

39. Bo;\id, w.: Niemann-Pick Disease. Teat Book of Path
ology. 800, Fifth Edition. 

40. Mitchell, A.G. and Nelson, W.D.: Niemann-Pick Dis
- ease. 930, Fourth Edition. 

41. Cecil, R.L.t Niemann-Pick Disease. A Textbook of
Medicine. 1078, 1531, Seventh Edition. 

-34-


	Xanthomatosis : with discussion of some of the common types
	Recommended Citation

	tmp.1676060643.pdf.zIj5p

