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Intestinal involvement in IgM monoclonal
gammopathy is unusual. In Waldenstrom’s
original series,! one patient had diarrhea. Mal-
absorption or steatorrhea or both have been
reported in other patients with macroglobuli-
nemia?? In one patient, monoclonal macro-
globulin has been identified in dilated lymphatics
and in the lamina propria extracellularly with
the use of the immunofluorescent technique.”
Clinical improvement has been reported follow-
ing administration of corticosteroids. In this
case considerable resolution of histologic abnor-
malities of the small bowel was documented
following treatment with cyclophosphamide
and prednisone.

Case report

A 58-year-old married woman was well until Au-
gust 1969 when fatigue and weakness developed.
Her local physician administered parenteral medica-
tion unknown to her for anemia. She experienced
mild improvement, but within a few weeks fatigue
and weakness recurred. In November 1969, following
a flu-like illness characterized by rhinorrhea, sore
throat, diarrhea, and fever, she became anorexic.
This was accompanied by a sensation of epigastric
fullness and increased abdominal girth. She was
hospitalized at another institution and anemia was
diagnosed. The results of an upper gastrointestinal
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examination, barium enema, intravenous
pyelogram, and liver scan were reported
to be normal. An oral cholecystogram
did not visualize. A bone marrow exami-
nation was reported as normal. She lost
15 kg in weight during the first 3 weeks
of hospitalization. A low-fat diet, predni-
sone, 30 mg daily, and thyroid USP, 3
gr/day, were prescribed. Her appetite
improved and no further weight loss oc-
curred. The hemoglobin level was in the
normal range and she was discharged
from the hospital. In the 3 weeks prior
to admission to the Cleveland Clinic her
appetite continued to improve and she
had no further loss of weight.

At physical examination on admission
her height was 157.5 ¢m, weight 51 kg,
temperature (oral) 37.5 C, pulse 120 beats
per minute and regular, blood pressure
98/70 mm Hg. No cutaneous abnormali-
ties were noted. The head, eyes, ears,
nose, mouth, and throat were normal. A
mild diffuse enlargement of the thyroid
gland was palpable. No lymphadenopa-
thy was noted. Auscultation of the chest
was unremarkable. The liver was palpa-
ble 6 cm inferior to the right costal mar-
gin, and the spleen descended 6 cm below
the left costal margin.

Admission laboratory studies disclosed
the following values: hemoglobin, 13.5 g/
dl; white blood cell count, 5600/mm? (58
segmented neutrophils, 34 lymphocytes,
8 monocytes); platelet count, 200,000/
mm?; reticulocyte count, 2.6%; urinalysis
normal; cholesterol, 200 mg/dl; calcium,
9.4 mg/dl; phosphorus, 3.8 mg/dl; total
bilirubin, 0.4 mg/dl; uric acid, 5.0 mg/dl;
BUN, 20 mg/dl; glucose, 70 mg/dl.

Analysis of a 72-hour stool specimen
for fecal fat was within normal limits.
Serum carotene was 40 wg/dl (normal
50-250). D-xylose excretion was de-
creased (2.6 g/5 hr). The prothrombin
time was 15 seconds with a control of 12
seconds.

A chest film was normal. The small
bowel series demonstrated extensive floc-
culation, with edematous mucosal folds
(Fig. 1). No segmentation was apparent.
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On July 28, 1970, the patient under-
went exploratory laparotomy because
malignancy was suspected. Diffuse ery-
thema of the jejunum with dilated lacteals
and fusiform white lesions of the serosa
were noted. Mesenteric lymph nodes
were enlarged and white. Representative
biopsies of jejunum and mesenteric
lymph nodes were performed, and a di-
agnosis of lymphangiectasia of the intes-
tinal lymphatics and mesenteric lymph
nodes was established.

A bone marrow aspirate from the left
iliac crest on the third postoperative day
was normal. Her subsequent course was
unremarkable except for an Escherichia
coli urinary tract infection. She was dis-
charged February 7, 1970, on a regimen
of diazepam (Valium), 5 mg as needed;
ampicillin, 500 mg four times daily orally;
thyroid USP, 1 gr daily; and digitalis leaf,
100 mg daily. Serum protein studies were
initiated before discharge.

The patient was admitted to the hospi-
tal a second time on March 19, 1970. She
had felt well until 3 weeks prior to admis-
sion when she began having several light-
colored, loose, watery stools daily, per-
sistent anorexia, a weight loss of 2 kg,

Fig. 1. Small bowel series. No segmentation is
apparent. Note the flocculation and edema-
tous mucosal folds.
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and an increase in abdominal girth. Phys-
ical examination disclosed splenomegaly
and a distended abdomen with tympanic
high-pitched bowel sounds. Hemoglobin
was 8.4 g/dl, white blood cell count 4900
with a normal differential count. Paper
electrophoresis  of serum performed
prior to admission showed an extensive
spike in the gamma mobility range, with
4.3 g/dl gamma globulin (total protein
8.7 g/dl) (Fig. 2). Immunoelectrophoresis
performed prior to admission demon-
strated monoclonal IgM (kappa) immu-
noglobulin in the serum (Fig. 3). Serum
viscosity was 3.1 units, cryoglobulins were
positive, and quantitative immunoglobu-
lins were as follows: 1gG, 580 mg/dl; IgA,
56 mg/dl; and IgM, approximately 8000
mg/dl. The prothrombin time was 24
seconds with a control 13 seconds. The
serum carotene was 20 ug/dl. Stool for
fat was negative; Cr°'-labeled albumin
studies were compatible with protein-los-
ing enteropathy (12% on two determina-
tions). Significant blast transformation to
phytohemagglutinin (79% on day 3, 59%
on day 5) was noted. A bone marrow
aspirate showed increased cellularity with
46% mature lymphocytes and 14% plasma
cells with a few plasmacytoid lymphocytes
(200 cells counted). Cyclophosphamide,
50 mg twice daily orally, and prednisone,
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Fig. 2. Serum paper electrophoresis before
and after chemotherapy. The M-component
had disappeared from the serum approxi-
mately 3 months after initiation of therapy.
Repeat small bowel series and malabsorption
studies were normal.
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Fig. 3. Serum immunoelectrophoresis dem-
onstrating the presence of an IgM (k) M-com-
ponent in the serum.

60 mg every other day orally, were ad-
ministered and the patient was dis-
charged on April 4, 1970, without dietary
restrictions.

Three days later diarrhea and vomit-
ing developed and the patient was admit-
ted to another hospital with severe dehy-
dration and leukopenia. Cyclophospha-
mide was discontinued for 1 week, then
reinstituted in a dosage of 100 mg weekly.

The patient was examined in the out-
patient department at the Cleveland
Clinic June 22, 1970. During the previous
2 months her gastrointestinal complaints
had disappeared. Physical examination
disclosed persistent hepatosplenomegaly,
minimal bilateral moist basilar rales, and
trace pedal edema. Auscultation of the
heart was normal. Stool for fat revealed
no fat on two determinations. The he-
moglobin level was 11 g/dl; white blood
cell count, 8800 with a normal differential
count; prothrombin time was 14 seconds
with a control 13 seconds. Serum caro-
tene was 40 pg/dl. Serum paper electro-
phoresis was normal (Fig. 2). Quantita-
tive immunoglobulins were as follows:
IgG, 540 mg/dl; IgA, 47 mg/dl; and IgM,
approximately 560 mg/dl. The test for
cryoglobulins was negative. Ultracentrif-
ugation of the patient’s serum disclosed
19s macroglobulin 2%, 7s globulins 16%,
4s albumin and low molecular weight
globulins 82%. A repeat small bowel se-
ries was normal. The same medications
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were continued, but the dosage of pred-
nisone was reduced to 15 mg/day orally.

Four days later, after returning to
Michigan, she was hospitalized with
pneumonia. Following treatment with
cephalothin and resolution of the pneu-
monia, she was discharged July 14, 1970,
only to be readmitted to the same hospital
4 days later with hyperpyrexia (38 C),
arthralgias, visual disturbances, anemia
(hemoglobin 6 g/dl), and leukopenia
(1157/mm? with an absolute neutropenia).
Blood cultures were positive for Staphylo-
coccus aureus. Despite reverse isolation,
several transfusions, and antibiotic ther-
apy with multiple antimicrobial agents,
the patient died July 28, 1970.

A necropsy performed at Carson City
Hospital, Carson City, Michigan, re-
vealed a consolidating left lower lobe
pneumonia, concentric left ventricular
hypertrophy with focal myocardial fibro-
sis (weight 300 g), atherosclerotic coro-
nary artery disease, and a mild white
infiltrate in the jejunal perilacteal areas
and the small bowel mesentery. Repre-
sentative tissue was submitted to the
Cleveland Clinic for review. Histopatho-
logic evaluation disclosed mild lymphec-
tasia of mucosal and submucosal lym-
phatics. The degree of lymphectasia,
when compared with the original biopsy
specimen, was much less severe.

Materials and methods

Protein electrophoresis was done
on cellulose acetate using the Beck-
man microzone system employing B-
2 buffer (pH 8.6), Beckman fixative-
dye dilution (Ponseau-S, trichloro-
acetic acid, sulfosalicylic acid), and
was read in the Beckman densitome-
ter at 520 nm. Immunoelectropho-
resis was done in a Buchler electro-
phoretic chamber with a Heathkit
power supply applying constant exit
voltage of 90 volts to serum buffered
with barbital to pH 8.2 (ionic strength
0.04), and Behring antisera exposed
to the electrophoresed sera. Follow-
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ing overnight (16-18 hour) incuba-
tion at room temperature in a moist
chamber, zone diameters were mea-
sured and compared with curves de-
rived from reference sera.

Surgical pathology and necropsy
sections were fixed in either formalin
or Zenker’s solution, processed in the
usual manner, and imbedded in par-
affin. Sections were stained with he-
matoxylin and eosin, and with pe-
riodic acid Schiff pre- and post-dia-
stase digestion. Segments from the
jejunum were fixed in Carnoy’s solu-
tion, frozen, and stained with oil red
O stain reagent.

Immunomicroscopy was  per-
formed utilizing the direct immuno-
peroxidase technique® and Bioware®
monospecific antibodies conjugated
with horseradish peroxidase. Follow-
ing deparaffinization and rehydra-
tion of tissue sections in phosphate
buffered saline (0.02M, pH 7.5) and
Tris buffer 9.4 pH (Tris base 5.47 g,
NaCl 6.0 g, Tris-HCI 0.76 g in 1000
ml distilled water), monospecific an-
tisera (anti-human IgG, IgA, IgM,
IgD, IgE, k, \) conjugated with per-
oxidase were incubated with the tis-
sue sections for 1 hour. The sections
were rinsed in PBS, and the antigen-
antibody complexes fixed in dena-
tured alcohol 10 minutes. The tissue
was then washed in PBS-Tween 80
(Sigma) (PBS 150 ml with 0.05 ml
Tween 80) 10 minutes and then over-
layed with the substrate solution (90
mg 3,3’ diaminobenzidine tetrachlo-
ride and 0.02 ml 30% H,O, in 100 ml
PBS). The sections were washed in
PBS, counterstained with 1% methyl
green, dehydrated in alcohol and xy-
lene, and mounted with permount.

Results
Histopathology. The material
studied included a gallbladder meas-
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uring 10 X 3 c¢cm having a smooth
and glistening serosa and averaging
0.3 cm in thickness. The mucosa was
bile stained. Multiple mixed type cal-
culi were present within the gallblad-
der. A wedge biopsy specimen of
liver measuring 0.5 X 0.4 X 0.2 cm
was also submitted. Multiple seg-
ments of mesentery, lymph nodes,
and jejunum were submitted, the
largest measuring 2.5 X 1 X 0.5 cm.

The gallbladder contained a mod-
erate  mucosal and submucosal
chronic inflammatory infiltrate. The
wedge biopsy specimen of liver was
histologically normal. The specimens
from the jejunum had expanded villi
with prominent dilatation of mucosal
lymphatics by amorphous, slightly
acidophilic material. This material
was periodic acid-Schiff negative and
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oil red O positive. It was located
primarily within lymphatics, but was
also identified extracellularly in the
lamina propria. An admixture of
lymphocytes and plasma cells was
present in the lamina propria and
submucosa (Fig. 4).

Sections of mesentery and mesen-
teric lymph nodes demonstrated a
similar, marked lymphectasia. An ad-
mixture of lymphoid cells with plas-
macytoid lymphocytes partially ef-
faced the lymph node architecture
(Fig. 5).

Histopathologic study of necropsy
tissues revealed a severe organizing
bronchopneumonia, focal myocar-
dial fibrosis, and minimal persistent
lymphectasia in the jejunum and
mesenteric nodes (Fig. 6). A mixed,
diffuse infiltrate composed of mature

Fig. 4. Initial small bowel biopsy. Note expanded villi with prominent dilatation of mucosal
lymphatics by amorphous material. A small amount of the material is present extracellularly

(hematoxylin and eosin stain, X64).
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Fig. 5. Severe effacement of mesenteric lymph node by lymphoplasmacytic infiltrate (hematoxylin

and eosin stain, X160).

lymphocytes, plasma cells, plasmacy-
toid lymphocytes, and occasional
lymphoid cells with Dutcher bodies,
was present in lung, bone marrow,
spleen, and lymph nodes.

Immunomicroscopy. Deposition
of all immunoglobulin heavy chains
and both light chains within the in-
spissated material in dilated submu-
cosal lymphatics and intestinal lac-
teals was demonstrated (Fig. 7). Oc-
casional mononuclear cells within the
interstitium demonstrated cytoplas-
mic staining only with anti-IgM-HPO
conjugate. There was no extra-cellu-
lar deposition of IgM within the small
bowel other than within the dilated
lymphatic channels.

Discussion

Gastrointestinal manifestations of
IgM monoclonal gammopathy have

been described in only a few pa-
tients.”” *14 Of those reported, six
have had clinical manifestations of
malabsorption and extracellular aci-
dophilic deposits within small bowel
mucosa®>” In our case the acido-
philic material was only slightly PAS
positive, but abundant neutral fat
was present within the dilated lac-
teals. Previous studies have demon-
strated greater PAS positivity of the
extracellular material.>* ¢ Pruzanski
et al” have suggested that the acido-
philic material may represent mono-
clonal IgM-phospholipid complexes.

The mechanism by which malab-
sorption occurs in this entity is uncer-
tain. Pruzanski et al” reported that
the following factors may be in-
volved: 1) impaired circulation with
stasis of lymph, 2) blockage of ab-
sorption by extracellular deposits of
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Fig. 6. Compare this necropsy section of jejunum with Figure 4. Note diminution of lymphectasia

(hematoxylin and eosin stain, X64).

immunoglobulin, 3) decrease in ab-
sorptive surface due to alteration of
villi, and 4) deficient local immunity.
In our case clinical resolution of mal-
absorption occurred concomitantly
with the disappearance of the M-
component from the serum, suggest-
ing that mucosal deposition of the
monoclonal immunoglobulin is the
primary pathogenetic mechanism.
However, immunomicroscopy dem-
onstrated a polyclonal extracellular
deposition of immunoglobulins. Fur-
thermore, clinical improvement of
malabsorption was also associated
with histologic improvement in lym-
phectasia. These observations sug-
gest that obstruction and stasis of
lymphatic circulation due to efface-
ment of mesenteric lymph nodes by
the malignant infiltrate are of pri-

mary importance in the pathogenesis
of the lesion.

Summary

Intestinal involvement in Walden-
strom’s macroglobulinemia is rare. It
is characterized by massive lymphec-
tasia of small bowel, mesentery, and
lymph node lymphatic vessels, and
the deposition of amorphous mate-
rial extracellularly in the lamina pro-
pria. The associated malabsorption
syndrome clinically disappears or im-
proves with chemotherapy. A case is
reported in which considerable reso-
lution of histologic abnormalities of
the small bowel occurred after treat-
ment with cyclophosphamide and
prednisone and concomitant disap-
pearance of the serum M-compo-
nent. Deposition of the monoclonal
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Fig. 7. Photomicrograph demonstrating extracellular deposition of mu heavy chain within dilated
lymphatics. A direct immunoperoxidase technique was employed using mu-specific antisera
conjugated with peroxidase, deaminobenzidine and H,O, as the substrate, and 1% methyl green
counterstain. The inspissated material present in dilated lymphatics in mesenteric lymph nodes
also contained IgG, IgA, IgD, IgE, k, and A, as demonstrated using the same direct immunoperox-
idase technique and monospecific IgG antiserum (insert) (methyl green counterstain, X64).

immunoglobulin in the small bowel
mucosa has been implicated in the
primary pathogenesis of the intes-
tinal abnormality. Results of immu-
nomicroscopy suggest that the un-
derlying mechanism is obstruction
and stasis of lymph circulation. The
obstruction may relate to the efface-
ment of mesenteric lymph nodes by
the malignant lymphoid infiltrate.
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