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I NFECTIOUS mononucleosis associated with the Guillain-Barr#{233} syndrome has

been reported but once)2 In this case the combination of diseases did not prove

fatal. The Army Institute of Pathology has in its files the records of 36 fatal cases

of Guillain-Barr#{233} syndrome, the data from 30 of which are being reported by Kerno-

han and Haymaker,3 and of 9 fatal cases of infectious mononucleosis which form

the basis of a study by Custer and Smith.4 There were 2. instances in which both

Guillain-Barr#{233} syndrome and infectious mononucleosis were encountered. These

2. cases, the first of their kind to terminate fatally, to judge from published reports,

form the basis of the present paper.

REPORT OF CASES

The clinical and pathologic observations on these i fatal cases will be detailed

briefly to show that they exhibited characteristic manilestations of both Guillain-

Barr#{233}syndrome and infectious mononucleosis.

Case i (AlP. Acc. 151166)

Clinical Data. A iL year old, white male was admitted to the hospital on September 19, 1945, com-

plaining chiefly of headache and fever. A moderately severe headache had begun i i days before admis-

sion, but the patient had remained on duty. Several times during this period he had had chilly

sensations, aches in his elbow and knee joints, and fever. His past history and family history were

noncontributory.

On physical examination the patient appeared moderately ill but in no great distress. Temperature

was 1C2.#{176} F., pulse 86, and respirations �.o. The only other positive finding was a slight enlargement of the

lymph nodes in the anterior cervical chain. Examination of the blood showed the following: hemoglobin

15.5 Gm. per cent, erythrocytes 4.4 million, leukocytcs io,�.oo, with lymphocytes 8i per cent, neutrophils

x� per cent,eosinophils s per cent, and monocytes 2. per cent. Many of the lymphocytes were reported as

atypical and their structural characteristics were suggestive of infectious mononucleosis; in view of these

findings a tentative diagnosis of infectious mononucleosis was made.

Thirty-six hours after the patient’s admission, blood smears and a blood specimen for the determi-

nation of heterophile antibody reaction were submitted to the command laboratory. The report re-

ceived after the death of the patient revealed that the blood smears were “so characteristic as to be

diagnostic of infectious mononucleosis”; the heterophile antibody reaction was positive in a dilution of

1792..

From the Army Institute of Pathology, Washington 2.5, D. C. Th1B �

�
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2.18GUILLAIN-BARRE SYNDROME AND MONONUCLEOSIS

On the second day the patient complained of increasingly severe headache, and moderate nuchal rigi-

dity became apparent. Spinal fluid was obtained under normal pressure; it was clear and contained 97

cells per cu. mm. , of which 94 per cent were lymphocytes and 6 per cent polymorphonuclear Icukocytes.

Sugar was present in normal amount. The protein content was increased. No micro-organisms were found

in smears, and cultures remained sterile.

On the third day the patient complained of tingling sensations and numbness in his hands and feet.

Neurologic examination showed a complete right facial paralysis of peripheral type, moderate depression

of the gag reflex with some difficulty in swallowing, hypesthesia in both hands and feet, and flaccid

paralysis of muscle groups of all four extremities with absence of triceps, biceps, patellar, and ankle

reflexes. Respiratory movements were accomplished with difficulty. There was no involvement of the

abdominal musculature or of the rectal or urinary sphincters. His sensorium remained clear, although he

became somewhat apprehensive. The picture was essentially one of an extensive, rapidly progressing,

peripheral neuropathy, associated with lymphocytic meningitis.

By the fifth day after admission dysphagia and respiratory paralysis had developed. The patient was

placed in a respirator. Spinal fluid taken at this time was clear and contained 36 cells, of which 98 per

cent were lymphocytes and 2. per cent neutrophils; total protein was 8i mg. per cent.

Respiratory paralysis became more marked, and following a sudden clonic convulsion the patient

died on September 2.6, seven days after admission to the hospital.

Postmortem Observations. The pertinent pathologic changes were limited to the nervous system,

spleen, and lymph nodes.

Nervotes System. The brain weighed i�.o Gm. The vessels in the leptomeninges, choroid plexus,

cerebellum, pons, medulla oblongata, and spinal cord were engorged, and there were diffuse petechial

hemorrhages. On cross section of the cord the left anterior horn of the dorsal region appeared pale. The

central nervous system was otherwise grossly normal. Peripheral nerves beyond the confines of the spinal

canal were not examined.

Microscopically, the leptomeninges were congested, showed occasional minute hemorrhages, and in

the arachnoid there were moderate numbers of mononuclear cells. Occasional small perivascular hemor-

rhages were encountered in the cerebrum, most prominently in the hippocampal region. In the cerebellum

the Purkinjc cells were considerably disorted, many nuclei being either indistinct or indiscernible. In

the left anterior horn of the dorsal cord the motor cells showed peripheral condensation of the Nissl

substance and nuclear chromatin, and vacuolization of the cytoplasm. Otherwise there were no changes

in the spinal cord. In the interfascicular perineurium, particularly related to blood vessels of an anterior

nerve root, there were accumulations of small round cells, scattered larger mononuclear cells, and a few

eosinophils (fig. i).

Spleen. The spleen weighed 760 Gm. and presented a tense capsule. The pulp was soft, the central

portion being almost diffluent. Microscopically, the capsule was moderately infiltrated’ with large

mononuclear cells showing folded, indented, or partially lobulated nuclei with fine chromatin. The cyto-

plasm was usually basophilic and often appeared finely vacuolated. Similar mononuclear cells were

sprinkled through the trabeculae, and large accumulations of them were present in the subendothelial

spaces of the trabecular veins and within the adventitial meshes of the trabecular arteries (fig. �). The

splenic follicles were present in the usual numbers and were of normal size or smaller. The red pulp was

highly cellular, apparently representing a hyperplastic process of the intrinsic, cellular elements. Lying

as free cells throughout the pulp were many of the large, atypical monocuclears.

Lymph Nodes. The lymph nodes were shotty, firm, and discrete. All sections showed the same

picture: hyperplasia of the extrafollicular parenchyma resulting in blurring of the normal architecture.

Numerous large mononuclear cells were encountered among the hyperplastic elements of the medulla.

The germinal follicles were small, compressed, and partially obliterated.

The pericardium and heart were essentially normal except for scattered subepicardial petechiae and

slight coronary arteriosclerosis. The cross striations of some fibers were indistinct.

The Iunss were emphysematous and showed hypostatic congestion. Microscopically, most of the

alveoli contained large, pigment-filled phagocytes, lymphocytes, erythrocytes, and lobulated mono-

nuclear cells of the variety observed in the spleen and lymph nodes.

The liver weighed 2.600 Gm. Microscopically, the portal areas were ‘. infiltrated” with numbers of
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IIIOUNT SIN
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FIG. i. CASE I. ANTERIOR ROOT OF SPINAL CORD IN MID-DORSAL REGION

Infiltration of small and large mononuclear cells along periphery of nerve and in the perineurium of

the nerve fasciculi, particularly in relation to blood vessels. Hematoxylin and eosin stain. X 100.

Neg. 93718.

FIG. 2.. CASE 2.. POSTERIOR NERVE ROOT OF LowER DORSAL REGIoN

Small round cells and atypical large mononuclear cells in perineurium related to blood vessels. Distor-

tion of nerve fibers is apparent. Hematoxylin and eosin stain. X 500. Neg. 94604.

FIG. 3. CASE 2.. CAUDA EQUINA

Irregular swelling, vacuolization, and fragmentation of axis cylinders. Bodian stain. X 6�o. Neg.

�6o8.

FIG. 4. CASE 2.. CAUDA EQUINA

Degeneration of myelin, with irregular droplet formation. Mahon myelin sheath stain. X icoc.

Neg. 94610.
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2.2.0 G UILLAIN-BARRE SYNDROME AND MONONUCLEOSIS

mononuclear cells of large and small varieties. Immediately beneath the endothelium of the veins of the

portal radicles mononuclear cells of the atypical variety were seen, cells showing folding and partial

Hematoxylin

FIG. 6. CASE I. LIVER
‘Infiltration” of the portal zone with mononuclear cells, many of the pale-staining, partially lo-

bulated variety. These cells are present also in the subendothelial space of the portal vein. Hematoxylin

and eosin stain. X 400. Neg. 9462.0.

FIG. 7. CASE 2.. SPLEEN

Infiltration” of the adventitia of a small trabecular artery, showing the preponderance of pale-

staining, atypical mononuclear cells. Similar cells may be seen in the pulp sinusoids, especially to the

right of the trabecula. Hematoxylin and eosin stain. X 355. Neg. 94616.
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RICKER, BLUMBERG, PETERS AND WIDERMAN 2.2.1

lobation of their nuclei (fig. 6). Occasional cells of the same kind were lying free within the sinusoids of

the lobules.

The kidneys, microscopically, showed a few of the atypical mononuclears within the stroma.

The bone marrow was more cellular than usual, but offered no unusal elements.

The autopsy confirmed the clinical diagnosis of infectious mononucleosis.

Case 2 (A.I.P. Ace. 163849)

Clinical Data. On November 2.8, 1945, R 2.1 year old white male entered the hospital complaining of

chilly sensations, headache, weakness, and sore throat. The physical examination was negative except

for a temperature of ioi� F. The patient was treated symptomatically and returned to duty on December x.

On December i6, 1945, he was readmitted to the hospital because soreness of the throat had not sub-

sided, and he also complained of soreness and weakness in the muscles of the lower extremities. Physical

examination showed the pharynx to be reddened, and the cervical lymph nodes were palpable. Exami-

nation of the chest and heart was negative except for a loud, blowing systolic murmur at the apex.

Neurologic examination revealed practically no intercostal activity in the upper two-thirds of the

chest and only weak intercostal action in the lower third. The diaphragm appeared to be functioning

adequately. The patient was able to turn his head from side to side and lift �t 2. or 3 inches from the

pillow. He was able to move his upper extremities freely, but there was definite weakness. The muscles

of the trunk and lower extremities were paralyzed. All deep reflexes, as well as the abdominal and crc-

masteric, were absent. There were transient paresthesias of the feet, lower legs, and hands, but no ob-

jective sensory loss to touch, pinprick, or vibration. He was able to swallow and had no visual disturb-

ances.

Examination of the blood showed erythrocytes 4.7 million, hemoglobin 90 per cent, leukocytes 9,900,

of which 39 per cent were lymphocytes, �6 per cent polymorphonuclear leukocytes, and � per cent mono-

cytes. The urine was normal. A spinal fluid examination on December i6, 1945, revealed the total

protein to be �4 mg. per cent, sugar �o mg. per cent, chlorides 62.7 mg. per cent, and there were 8 cells per

Cu. mm. A throat culture was positive for hemolytic streptococcus. No examination for heterophile anti-

bodies was done.

The patient gradually became dyspneic, and on December 19, 1945, he was placed in a Drinker respi-

rator. Penicillin therapy of 2.o,coo units every three hours was instituted. Death occurred on December

2.0, 1945, four days after admission to the hospital.

Posmortem Observations. The pertinent pathologic changes were limited to the nervous system, the

spleen, liver, and lymph nodes.

Nervous System. The brain weighed x�co Gm. There was congestion of the capillaries of the lepto-

meninges, brain, and upper spinal cord, particularly in the gray matter of the upper dorsal segments. The

remainder of the cord was grossly normal.

Microscopically, the leptomeninges were edematous with a few small accumulations of lymphocytes,

large mononuclears, and occasional neutrophilic Icukocytes. The capillaries and small veins in all sections

from the central nervous system were engorged. In addition, several small, perivascular hemorrhages were

noted in the gray matter of the lower cervical cord. The ganglion cells at all levels of the cord as well as

in the cerebral cortex showed mild changes, such as vacuolization, e trly chromatolysis, decreased affinity

of the cytoplasm for eosin, and dispersal of nuclear chromatin. Occasional shrunken ganglion cells,

surrounded by an increased number of oligodendroglial satellites, were noted in the cortex of the parietal

lobe. Sections from the spinal nerve roots showed marked congestion and edema of nerve fasiculi (fig. 2.).

Cellular infiltration of the anterior nerve roots was noted at all levels, but was most intense in the cauda

equina. Bodian stains revealed marked distortion of the axis cylinders (fig. 3). The myelin sheaths were

swollen and disrupted (fig. 4).

Sections of the femoral nerve revealed an infiltrate consisting predominantly of lymphocytes although

numerous larger mononuclear elements with distorted nuclei were present. These inflammatory cc Is

were noted particularly about smaller blood vessels. Sections from the facial, acoustic, and phrenc nerves

showed slight infiltration. The trigeminal nerve appeared relatively normal.

Spleen. The spleen weighed 675 Gm. The capsule was smooth and glistening. On section the pulp

was soft, dark red, hyperemic, and bulged over the capsule. The follicles were distinct, the trabecular
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RICKER, BLUMBERG, PETERS AND WIDERMAN 2.2.3

beculae showed marked, subintimal ‘ ‘infiltrations’ ‘ with large numbers of the mononuclear c:lls (figs.

8 and 9), R5 did also the adventitia of the trabecular arteries (fig. 7).

Liver. The organ weighed 2.500 Gm. and was grossly normal. Microscopically, the hcpatic archi

tecture was adequately preserved, although mild degenerative changes were observed in a few of the

parenchymal cells. The predominant change was noted in the portal areas, where a cellular � ‘infiltrate”

of lymphocytic and mononuclear type was encountered. Several of the larger veins of the portal spaces

showed subendothelial alterations similar to those seen in the trabecular veins of the spleen.

Lymph Nodes. Lymph nodes throughout the body were considerably enlarged. They were soft,

moist, pale, and homogeneous. Microscopically, the capsules showed slight to moderate mononuclear

‘infiltration” similar to that in the spleen. The normal architecture was blurred, apparently due to a

hyperplasia of the extrafollicular parenchyma. The peripheral sinusoids were unaltered. Scattered

throughout the medulla were numerous, atypical mononuclear elements. The germinal follicles were

largely obliterated, although a few, small, compressed centers remained (figs. ii and IL).

The lun,gs were heavy and congested, weighing 1350 Gm. Sections from the lower lobes showed alveoli

filled with a homogeneous eosinophilic precipitate containing a few mononuclear and polymorphonuclear

leukocytes. The lower trachea and main bronchi were congested and their mucosa and submucosa densely

infiltrated with lymphocytes, plasma cells, large mononuclear cells, and neutrophils.

The heart weighed 2.75 Gm. and was grossly normal. Microscopically, an occasional small, perivascular

accumulation of lymphocytes was seen in the epicardium of the left ventricle.

The kidneys weighed 32.5 Gm. and presented moist, dark red, hyperemic parenchyma. Microscopically

a few small collections of mononuclear cells were noted in the interstitial connective tissue.

The &astrointestinal tract revealed no gross abnormality. On microscopic examination the mucosa and

submucosa of the pharynx, esophagus, and small intestine were infiltrated focally and diffusely with

small and large mononuclear elements. The lymphatic follicles of the ileum as well as other parts of the

gastrointestinal tract showed changes similar to those described for the lymph nodes.

Postmortem blood culture produced no’growth. Brain and medulla oblongata were inoculated into

mice and guinea pigs but no virus was isolated.

Although serologic confirmation of the diagnosis was never accomplished in this case, the histologic

findings were regarded as diagnostic of infectious mononucleosis.

DISCUSSION

Involvement of the nervous system, frequently reported in infectious mononu-

CleOSiS, is usually manifested as lymphocytic meningitis,#{176}�2 encephalomyelitis,’3

or peripheral neuropathy.’ However, no previous fatal cases of Guillain-Barr#{233} syn-

drome associated with this disease have been reported. The i case reported by

Hiller and Foxt with the same combination of diseases and subsequent recovery

concerned an individual who had enlarged cervical, axillary, and inguinal lymph

nodes with enlarged spleen, followed by paralysis of an ascending nature finally

involving the facial nerve. The heterophile antibody reaction was positive in a di-

lution of 1:115. The spinal fluid showed greatly elevated protein but a relatively

normal cell count. The patient made a progressive and satisfactory recovery. Fur-

thermore, although visceral lesions in fatal cases of the Guillain-Barr#{233} syndrome

have been reported,3’ � � of these have been characteristic of infectious mono-

nucleosis. Sabin and Aring17 reported 3 fatal cases of Guillain-Barr#{233} syndrome in

which lesions occurring in the adrenals, liver, kidneys, and heart were described

as follows: “The lesions in the adrenals consisted in the main of focal degeneration

and infiltration with mononuclear cells; those in the liver of focal cellular infil-

tration in the capsule and portal spaces, focal necrosis of cells with cellular infil-

tration, and of focal fatty degeneration; those in the kidneys of focal intertubular

infiltration with mononuclear cells, and those in the heart of interstitial infil-
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2.2.4 GUILLAIN-BARRE SYNDROME AND MONONUCLEOSIS

tration with mononuclear and polymorphonuclear cells and in one case of necrosis

of isolated muscle fibers and focal phlebitis.” In contradistinction to these obser-

vations of Sabin and Aring, the visceral lesions in our cases were characteristic of

infectious mononucleosis.� � 20 The splenic changes may be described as follows:

(i) moderate cellular “infiltration” of the capsule and trabeculae, (i) hyperplasia

of the intrinsic cellular elements of the red pulp with large mononuclear cells in the

pulp sinusoids (fig. io), and (�) certain vascular changes. These vascular changes

are first an “infiltration” of the subintima of the trabecular arteries and veins with

Obliteratic

Moderate in�

12.. Hematoxy

large atypical mononuclear cells (figs. 8 and 9), and second an “infiltration” of the

adventitia of the trabecular arteries with similar cells (figs. � and 7). In the exper-

ience of Smith and Custer’9 these changes in the spleen are found invariably in in-

fectious mononucleosis, although they may be simulated by other conditions, not-

ably the leukemias and scarlet fever. The lymph nodes showed the typical

histologic pattern4 20 : infiltration of the capsule, blurring of the architecture with

partial obliteration of the lymphatic follicles, and hyperplasia of the extrafollicular

parenchyma with numerous, large mononuclear cells encountered within the well

preserved sinusoids (figs. ii and ii). The hepatic changes were largely con-
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RICKER, BLUMBERG, PE1ERS AND WIDERMAN 2.2.5

fined to the portal areas, where a dense “infiltration” of large and small mono�

nuclear elements was seen. A few of the larger portal veins showed subintimal “in-

filtration” similar to that in the spleen (fig. 6). Although the three organs were

most conspicuously the seat of the pathologic changes, small, focal, cellular “infil-

trations” were observed in the adrenals, pharynx, trachea, lungs, and in the walls

of the gastrointestinal system. The feature common to all of these lesions, as well

as to those of the involved nerve tissue, was the large, atypical mononuclear cell,

the “leukocytoid” lymphocyte of infectious mononucleosis.

The laboratory examinations of blood smears and serum were diagnostic of in-

fectious mononucleosis in case i. The lymphocytes were atypical and of the “leuko-

cytoid” variety characteristic of this disease; the heterophile antibody reaction

was positive in dilution of 1:1792.. In the second case these examinations were not

performed, probably because of the rapidly fatal, neurologic progression. However,

the lesions were so characteristic of infectious mononucleosis that there was no

hesitation in making the positive diagnosis even though these corroborative data

were lacking.

SUMMARY

Infectious mononucleosis in which death was due to associated ascending paral-

ysis, indistinguishable from that in Guillain-Barr#{233} syndrome, was encountered in

2. cases at the Army Institute of Pathology. Study of the data from these cases

strongly suggests that infectious mononucleosis is one of the many diseases or

agents which may precipitate or give rise to the Guillain-Barr#{233} syndrome.
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