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NTESTINAL lipodystrophy, first described by Whipple,! is a rare disorder,

the clinical manifestations of which are less well defined than are the
pathologic features. Review articles%#+5 indicate that the onset of the disease
is insidious, marked by periodic polyarthritis or arthralgia and, at times, chills
and fever. Bowel symptoms vary and, although diarrhea usually appears at
some time during the course of the disease, it often is not a prominent complaint
or may not occur until late; frequently, constipation inay be prescint. Loss of
weight, weakness, fatigability, and general debility are common manifestations.
Physical findings may include pigmentation of exposed areas of skin, hypo-
tension, evidence of loss of weight and, frequently, peripheral lymphadenopathy.
A palpable, abdominal mass may be present, and there may be a small amount
of ascitic fluid. Laboratory examination of the blood frequently reveals a hypo-
chromic or a microcytic anemia and a normal leukocyte count. The roentgeno-
graphic findings are not pathognomonic, although disturbances of intestinal
motility and alteration of the usual mucosal pattern of the small intestine are
not uncomnmon.

Because of these clinical and laboratory manifestations, differentiation from
the sprue syndrome, Addison’s disease, or rheumatoid arthritis is often difficult;
in fact, few examples of a correct antemortem diagnosis of Whipple’s disease
are recorded.

Histologically, the lesions of the disease are characteristic. They consist of a
marked infiltration of the lamina propria of the small intestine by histiocytes
that. frequently line cystic spaces of varying size. Although these latter are
sudanophilic, the histiocytes fail to stain with Sudan dyes. Their cytoplasms
react strongly to the periodic acid-Schiff stain. Occasionally, multinucleated
giant cells of the forcign-body type are present within the infiltrated mucosal
zone. Similar histiocytic infiltration and varying degrees of fibrosis obliterate
the usual architecturc of the mesenteric lymph nodes. In addition, evidence of
serositis may be present in the capsule of the liver and the spleen. Chylous
obstruction has not been present in those instances in which the cisterna chyli
and its tributaries have been examined.

* Formerly of the Department of Pathology; present address, Department of Pathology, The University
of Pittsburgh School of Medicine, and V. A. Hospital, Pittsburgh, Pa.
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During the past four years, we have observed a patient in whom the diag-
nosis of Whipple’s disease had been made after excision biopsy of a mesenteric
lymph node. The results of the histochemical investigation of the excised tissues
and the satisfactory clinical course following roentgen and nitrogen-mustard
therapy are of particular interest.

CASE REPORT
Clinical Findings

A 27 year old white housewife was examined on July 14, 1950, because of primary
complaints referable to a recurrent, migratory polyarthritis and arthralgia that had
occurred during the preceding two years. On previous occasions, her symptoms had
been diagnoscd elsewhere as the result of rheumatic fever and rheumatoid arthritis.
She herself had noted having intermittent enlargement and tenderness of lymph nodes
(particularly in the cervical chain), recurrent bilateral pleuritic pain, sporadic febrile
elevations associated with chills or chilly sensations, fatigue, and weakness. Gastroin-
testinal symptoms had been sporadic and included vague postprandial epigastric distress,
pyrosis, nausea, and occasional vomiting. She had lost 17 pounds in weight during the
previous year. The past history was not otherwise significant except that, at the age of
17 years, she had had what her physician referred to as a “butterfly rash” over the
nose and malar areas.

The patient was thin and pale. The temperature was 99 degrees F., and the blood
pressure was 100/60 mm. Hg. Patches of light-brownish pigmeritation were noted on
the left forearm and in the left temporal area, and there was slight hyperpigmentation
at the borders of the malar erythema. The mucous membranes were pale, and there
were discretely enlarged and tender lymph nodes in the cervical chains and in the left
supraclavicular area. Findings from the examination of the heart and the lungs were
normal, except for the presence of a grade II systolic murmur at the cardiac apex. The
remainder of the physical examination revealed no clinically significant findings.

Laboratory studies showed the hemoglobin value to be 8.0 Gm./100 ml.; the blood
count to be 3,630,000 erythrocytes and 7600 leukocytes per cu. mm. ; and the erythrocyte
sedimentation rate 0.87 mm./min. (corrected reading by the Rourke-Ernstene method).
Subsequent laboratory studies included: urinalyses; Wassermann and Kahn reactions;
blood sugar, cholesterol, urea and urea-clearance determinations; all febrile agglutina-
tion tests; cultures of urine, blood, and bone marrow; plasma lupus erythematosus test;
serum determinations for calcium, phosphorus, sodium, potassium, and chloride; and
routine stool examination; all of which were with normal limits. The examination of
the bone marrow revealed hyperplasia of the myeloid series, but there were no diag-
nostically significant changes. There were no significant abnormalities in the plasma-
protein fractions, as determined by clectrophoresis.

Roentgenographic examinations of the chest, the gallbladder, the esophagus, the
stomach, the duodenum, and the colon, and an intravenous urcgram were normal.
Interval roentgenographic studies of the small intestines demonstrated that barium had
reached the colon at the end of four hours. The barium tended to adhere to the mucosa
and there was definite fragmentation and segmentation of the barium pattern.

The frequency and severity of febrile elevations increased. Eventually, the temper-
ature reached 102 to 103 degrees F. daily; the pattern included normal temperatures
in the forenoon, with spiked elevations in the afternoon or evening. Therapeutic trials
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on penicillin and aureomycin did not alter the clinical picture. The patient’s unfavorable
clinical course continued until October 20, 1950, approximately three months after
initial examination, at which time administration of cortisone was begun and there
immediately followed a dramatic subsidence of fever and symptoms. She was afebrile
and asymptomatic for six weeks, during which time steroid therapy gradually was with-
drawn. There was then a correspondingly gradual return of the clinical signs and
symptoms previously described. On January 11, 1951, approximately six months after
initial examination, an enlarged lymph node was removed from the left posterior
cervical area.

Microscopic Examination

Lymph Node. Sections of this node stained with hematoxylin and eosin revealed
preservation of the usual architecture of the lymph node. However, the centers of many
of the lymph follicles were occupied by epithelioid cells and an occasional multinucleated
giant cell of the foreign-body type (fig. 1). Caseation necrosis was not present. Although

Fig. 1. Section from peripheral portion of cervical lymph node demonstrating ephithelioid
reaction. Hematoxylin and eosin. X 90.
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the cytoplasms of the epithelioid cells reacted faintly with the periocdic acid-Schiff stain,
the intensity of this reaction was obviously less than that noted in the histiocytes of the
mesenteric lymph nodes subsequently removed, and was similar to that observed by one
of us (E.R.F.) as occurring in epithelioid cells in other pathologic states.

About six weeks after removal of the lymph node, a mass was palpated in the left
upper abdominal quadrant, and a week later an exploratory laparotomy was performed.
In the mesentery of the jejunum, there were a number of very firm lymph nodes measur-
ing 3 to 4 cm. in diameter. The liver was covered with mottled, pale, pinkish-white
areas and there were multiple perisplenic adhesions, the result of serosal involvement.

Mesenteric Lymph Nodes. Sections of the mesenteric lymph nodes stained with
hematoxylin and eosin revealed obliteration of the usual lymph-node architecture except
for the persistence of portions of the peripheral sinus. This alteration was due to the
presence of numerous histiocytes having abundant finely granular cytoplasm and round-
to-ovoid vesicular nuclei. These cells were arranged in aggregates in addition to lining
cystic spaces of varying size, which appeared in paraffin sections to be optically clear
(fig. 2). Fibrosis and an inflammatory infiltrate comprised of plasma cells, occasional

Fig. 2. Section from mesenteric lymph node stained by hematoxylin and eosin. Large cystic
spaces are present with aggregates of histiocytes as well as lymphocytic infiltration and an
occasional multinucleated giant cell. X 120.

216

Downloaded from www.ccjm.org on August 7, 2025. For personal use only. All
other uses require permission.


http://www.ccjm.org/

WHIPPLE’S DISEASE

neutrophils and lymphocytes that were arranged in a nodular manner, as well as foreign-
body giant cells, were conspicuous within the intercystic tissue. The capsule of the
lymph node was markedly thickened and appeared to be comprised of an inner zone
of dense, relatively acellular, connective tissue; and an outer zone of more loosely
arranged fibrous tissue with areas of fibroblastic and capillary proliferation and numerous
histiocytes and giant cells as noted in the main substance of the nodule. The results of
the histochemical reactions, performed on the mesenteric lymph node, with reference
to the reactions in the histiocytes and cystic spaces are presented in the table.

Liver. A section of liver revealed an increase in the amount of connective tissue of
the capsule, with fibroblastic proliferation and lymphocytic infiltration. Fibrin masses
were also apparent on the capsular surface. The liver cells contained small cytoplasmic
vacuoles that stained with Sudan IV. In addition, moderate glycogen deposition was
present within the hepatic cells, as evidenced by the comparison of diastase-digested
and diastase-undigested sections stained by the periodic acid-Schiff procedure.

Subsequent to the surgery, roentgenologic therapy to the abdomen was administered.
The patient improved, but continued to have intermittent fever to 100 degrees F. and
frequent, cramping, abdominal pain. Four months after the roentgen therapy, she was
given a course of four intravenously administered doses of nitrogen mustard.

The patient was last examined on June 2, 1954, approximately four years after
initial examination, at which time she had no complaints. She had obtained full-time
employment and was working regularly in addition to doing her household tasks. There
had been rare and shori-lived recuircnces of arthralgia involving the ankles, with no
elevation of temperature. Her appetite was excellent and she had gained 25 pounds
since her initial examination, and 40 pounds since hospitalization in October of 1950.
There were no abnormal physical findings; the temperature was 99.6 degrees F. (rectally)
and the blood pressure 130/78 mm. Hg. She had received no medication since adminis-
tration of the nitrogen mustard. Laboratory observations demonstrated a hemoglobin
content of 13.4 Gm./100 ml.; a blood count of 4,960,000 crythrocytes and 4050 leukocytes
per cu. mm.; and a sedimentation rate of 0.45 mm./min. A routine urinalysis was normal.

COMMENT

The pathogenesis of Whipple’s disease has not been established. Although
early investigators interpreted the pathologic changes as being the result of a
primary lipodystrophy, recent studies have suggested the possibility that the
changes may be related to an abnormality of ground substance. Inclusion of
this disease in the group of so-called collagen diseases has been suggested, and
some aspects of the present case support this contention. The subsidence of
symptoms following cortisone therapy with recurrence following withdrawal of
this substance, as well as the presence of a facial lesion similar to that observed
in lupus erythematosus indicate a relationship to the collagen diseases. The
combined symptons of chills and fever, lymphadenopathy and blood alterations
suggest generalized systemic involvement.

Upton® observed an epithelioid reaction within axillary and other extra-
abdominal lymph nodes as well as within the endocardium. In our case a
sarcoid-like reaction was also noted within the cervical lymph node removed
prior to laparotomy. However, in Upton’s and in our cases the results of the
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histochemical reactions noted within these histiocytes, and the nonspecific
morphologic picture present, indicate that biopsies of peripheral lymph nodes
cannot be utilized to establish the diagnosis of this disease.

From the histochemical reactions it becomes evident that the material
within the histiocytes that reacts positively to the periodic acid-Schiff stain
represents mucopolysaccharide. Since we have been unable to demonstrate a
protein or lipid moiety, it is most unlikely that the periodic acid-Schiff reaction
is due to glycolipid or glycoprotein as proposed by Black-Schaffer? and Upton.®
The absence of metachromasia within the cytoplasm of these cells indicates that
the material is neutral mucopolysaccharide. Although Uptons¢ reported positive
metachromatic reactions in these cells, our results in failing to elicit metachro-
masia conform to those noted by Christie and Galton?® as well as by Casselman.®

TABLE

Nature of the Reactions in the Histiocytes and Cystic Spaces
of the
Mesenteric Lymph Node

(The methods performed are those utilized by Lillie!® except where indicated.)

METHODS RESULTS

Cystic Spaces Histiocytes

Sudan Black B, Sudan IV and oil red O

(frozen sectxons) Positive * Rarely positive
Sudan Black B on paraﬂin sections at 25 and 60° C Negative Negative
Periodic acid-Schiff method . . . . . Negative Positive * *
Diastase digestion followed by pcuodl( dle Schlff . — No change

Hyaluronidase (Wyeth) 1500 TRU/mg. 150/U/cc. in
5.5 sodium acetate-acetic acid buffer for 1 hr, at 37 ° C.
followed by periodic acid-Schifl and Rinchart—Abul-

Haj methods . . o — No change
Thionine (pH4, 1:10 000) for / h(nu
(frozen and paraflin sections) . .. . . . . . . Negative No metachromasia
Rinehart—Abul-Haj method . . . . . . . . . . . Negative Positive
Schultz method for cholesterol and esters . . . . . . Positive Negative
Fischler’s method for fatty acids and soaps. . . . . . Positive Negative
Feulgen plasmal for acetal phosphatids . . . . . . . Negative Negative
Peracetic acid-Schiff reaction for unsaturated
compounds . . . . . . . Negative Negative
Millon reaction for tyrosme contammg pm(( m“ .. Negative Negative
Diazonium coupling reaction . . . . . . . . . . . Negative Negative
Ferric ferricyanide reduction test. . . . . . . . . . Negative Negative
Polarization. . . . . . . . . . .. . .. .. .. Positive Negative
for birefringent
crystals

* See figure 3.
** See figure 4.
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Whether the differences observed in the metachromasia represent significant
variations in the mucopolysaccharide complex encountered in this disease
awaits further investigations.

The occurrence of neutral fats, free fatty acids, soaps, cholesterol and its
esters, as well as phospholipids and unsaturated lipids within the cystic spaces
has been reported. We have confirmed the presence of these lipids except for
the latter two. The question of whether this difference in findings is of the same
significance as that noted in the carbohydrate substances observed within the
histiocytes, similarly cannot be answered at this time.

The histochemical observations do not clucidate the fundamental derange-
ment responsible for this disease. However, altered lipid metabolism does not
appear to be as significant in the etiology of the disease as alterations in muco-
polysaccharide: The latter is consistently found in the ubiquitous histiocytes
observed in this disease. The possible source for mucopolysaccharide, as Upton¢
has suggested, may be degenerated ground substance, phagocytized epithelial
mucin or the reflection of elevated blood hexosamine levels. Although histo-
chemically the carbohydrate substance differs from epithelial mucin, in this
case and those reported by Casscllman® and Christie and Galton,3 lacking
metachromasia, the possibility of alteration of epithelial mucin cannot be
overlooked. Similarly, although the nature of ground substance has not been
specifically defined from a histocheinical standpoint, at lcast in some instances
such material has been digested from tissue sections by hyaluronidase. This
phenomenon did not occur in our case. Yet, alteration of this material cither
hefore phagocytosis or following such action could explain the failure of this
reaction. Whether such periodic acid-Schiff reactive substance reflects the
presence of elevated hexosamine values awaits the determination of this sub-
stance in the blood of patients suflering from Whipple's disease.

Although the histochemical studics do not elucidate the pathogenesis of this
disease, they are of diagnostic valuce, According to Hendrix and his associates,?
certain cases, although considered on cursory examination to be examples of
Whipple’s disease, on careful serutiny do not present the characteristics of this
disease entity but, instead, arc variously examples of chylous obstruction,
exogenous lipogranulomatosis, or tabes mesenterica. 'The marked staining
reaction observed with the periodic acid-Schiff in the eytoplasm of the histio-
cytes is unlike that noted by one of us (E.R.F.) in two examples of chylous
obstruction.

The apparently favorable response to irradiation and roentgen and nitrogen-
mustard therapy suggests consideration of the application of this type of therapy
in other cases of Whipple’s discase.

SUMMARY

A case of Whipple’s discase, or so-called “intestinal lipodystrophy,” is
presented in which a satisfactory clinical response has been noted following

220

Downloaded from www.ccjm.org on August 7, 2025. For personal use only. All
other uses require permission.


http://www.ccjm.org/

WuIpPPLE’S DISEASE

roentgen and nitrogen-mustard therapy. The paticnt has been free of symptoms
for four years following diagnosis, and a recent follow-up physical examination
and laboratory studies did not reveal any abnormalities.

The histochemical study of the excised mesenteric lymph nodes reaffirms
the mucopolysaccharide nature of the cytoplasmic granules observed within the
histiocytes found in lesions of this disease. Although the clinical features in this
case suggest the possibility that this malady represents a variant of the collagen
diseases, the histochemical studies fail to establish such a relationship or the
true nature of the disease. However, the histochemical results suggest the need
for further biochemical investigation of carbohydrate substances in patients
with the disease. The diagnostic significance of the periodic acid-Schiff reaction
is emphasized.
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