
THE PATHOLOGY OF INFECTIOUS MONONUCLEOSIS

By R. PHILIP CUSTER, M.D., AND EDWARD B. SMITH, M.D.

I NFECTIOUS mononucleosis is not so uniformly a benign self-limited disease as

is generally regarded. Thomsen and Vimtrup33 (1939) reported 6 fatalities in a

series of �oo cases treated in the Blegdam Hospital in Copenhagen. Two of these

were complicated by some other infection, but in 4 cases death occurred in uncom-

plicated infectious mononucleosis and was due in each instance to central respira-

tory paralysis. The 2. autopsies in this group were the first we found described in the

literature. Jersild’� performed an autopsy on a patient who had had angina with

sepsis, but who died of myocarditis attributed to infectious mononucleosis. Rup-

ture of the spleen proved fatal in the patient examined by Ziegler” and fatal in 4

of the 7 cases of ruptured spleens in infectious mononucleosis which we reported.2�

The autopsy findings in 2. cases of Guillain-Barr#{233} syndrome associated with infec-

tious mononucleosis were described by Ricker et al.27 in 1947.*

Pathologic changes in the spleen following surgical removal for rupture have been

reported by Mice,2 King,’6 Darley et al.,7 Davis et al.,8 Milne,2’ Vaughan et al.,35

and Smith and Custer.29 Lymph nodes removed during the active stages of the dis-

ease were described by Gall and Stout12 who included a review of the literature up

to 1940. Moeschlin24 presented his findings on aspiration biopsies performed in 3

cases (puncture of lymph nodes in all 3, of sternum in 2., and of spleen in i). The

bone marrow was erroneously described by Freeman,” but Nordenson,25 and Limarzi,

Paul and Poncher’7 have given accurate accounts of the changes in this tissue. A

biopsy of the liver performed at the time of splenectomy was illustrated by Davis

et al.,8 and aspiration biopsies have been discussed by Kilham and Steigman,’5 van

Beck and Haex,37 and Bang and Wanscher.3

The aggregate of the findings in this group of scattered case reports is in essen-
tial agreement with our observations in the following series, although with few

exceptions the descriptions have been incomplete and the tissue changes inade-

quately illustrated. Moreover, the diagnostic value of histologic appearances in

the lymphatic organs has usually been underestimated. The purpose of this paper is

to present as nearly a complete pathologic picture of infectious mononucleosis as

possible.

MATERIAL

This study was based on the following material, most of which was observed while the authors were

on duty at the Army Institute of Pathology during the recent war:

Autopsies 9

Lymph node biopsies zoo plus

From the Laboratories of the Presbyterian Hospital in Philadelphia, and the Army Institute of

Pathology, Washington, D. C.
*These are our Cases i and 2. which we retained in our series because Ricker et al gave att�ntioo more

particularly to the neurologic features.
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Bone marrow aspirates 2.5 plus

Bone marrow biopsies 2.

Extirpated ruptured splecns 3

Tonsillar tumor

Liver biopsy I

Skin biopsies 2.

Causes of death in the fatal cases were as follows:

“Spontaneous’ rupture of spleen � (*)
Guillain-Barr#{233} syndrome 2.

Nasopharyngeal hemorrhage

Laryngeal edema

Airplane accident (convalescent case)

PATHOLOGIC FINDINGS

Repeated reference will be made to the atypical or abnormal lymphocyte, the so-

called infectious mononucleosis cell. We described this cell in a previous paper29 as

follows: “When stained lightly with hematoxylin and eosin in thin sections, it

varies from 12. to i� microns in diameter, occasionally larger, and is round except

when distorted by crowding. The cytoplasm is homogeneous and faintly acidoph-

ilic. The centrally or eccentrically placed nucleus is sharply delineated by a thin

membrane which blends with the marginal chromatin particles; chromatin is

irregularly distributed to lend a mottled appearance, and it occasionally forms an-

gulated bars. Indentation and folding of the nuclei can be demonstrated in rela-

tively few cells. It is virtually impossible to determine in the sectioned material

whether a true nucleolus is present or not, nor could “fenestration” be evaluated.

We regard these cells as atypical or abnormal lymphocytes, closely related to, if not

identical with, those found in the peripheral blood.”

Following common usage we have employed the terms “infiltration” and

filtrate” with reference to the presence of normal and atypical lymphocytes in con-

nective tissues and as perivascular collars, i.e., situations where they are not nor-

mally found. We regard the majority of these cells, however, as of local origin and

probably derived from pre-existing cells of the reticulo-endothelial system.

Hematopoietic System. Lymph nodes were usually but not invariably enlarged and

displayed a variety of histologic appearances. In some instances, follicles were well

preserved (fig. i) and frequently assumed rather striking proportions (this is prob-

ably a transient phase). The structure of the follicular centers was not significantly

altered except for a scattering of abnormal lymphocytes; histiocytes often contained

cellular debris, and mitotic figures were common findings. In nodes such as these,

the sinus structures were well preserved and contained varying numbers of normal

and abnormal lymphocytes (fig. 2.). The medullary cords were richly cellular and

the same lymphocyte admixture was noted here. In a lesser number of cases the

architectural pattern of the node was blurred, follicles being inconspicuous or even

absent, and the sinus tracery was obscured as result of lymphocytic and reticulo-

endothelial hyperplasia (fig. 3). This change was occasionally so striking as to

* The immediate causes of death in these 4 cases were hemorrhage (i), postoperative pulmonary

cmbolism (i), blood transfusion reaction (z). In 3 other cases, the ruptured spleen was removed and the

patients recovered.
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CAUSE OF DEATH: Case i, Respiratory paralysis (Guillain-Barr#{233}syndrome); Case 2, Respiratory paraly-

sis (Guillain-Barr#{233}syndrome); Case �, Airplane crash; Case .�, Hemorrhage from ruptured spleen;

Case j, Hemorrhage from ruptured spleen; Case 6, Edema of glottis; Case 7, Lower nephron syndrome

(transfusion post splenectomy), Case 8, Pulmonary embolism (post splene:tomy); Case 9, Hemorrhage

from nasopharynx.

t No weight given.
832.

TABLE i .-Distri/,ution of Lesions in Nine Fatal Cases of infectious Mononucleosis

(+ distinct lesion; ± minimal lesion; - no lesion; blank, no tissue)- Case No.

�

AlP No.

Age

Sex

Color

Day of Disease

Hematopoietic System:

Lymph Nodes ..

Spleen (*)

Bone Marrow

Respiratory System:

Paranasal Sinuses

Pharynx (md. tonsils)

Tracheo-bronchial Tree

Lungs

Cardiovascular System.

Heart

Aorta

Peripheral Vessels

Digestive System.

G-I Tract:

Stomach

Intestine

Liver

Pancreas

Genitourinar System:

Kidneys

Lower Urinary Tract

Prostate

Testes

Endocrine System:

Adrenal

Thymus

Pituitary

Nervous System.

Meninges

Brain

Spinal Cord

Peripheral Nerves

Musculaturc:

Integument:
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(None from autopsies; two biopsies positive)

470 (4x)

t 2.738
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Fios. 1-2. (See p. 846)
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FIGS. �-6 (See p. 846)
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FIG. I . LYMPH NODE. A representative field from a node in which the general pattern was preserved.

The follicle illustrated is rather poorly defined, but shows active proliferation in the follicular center and

lymphocytic hyperplasia in the periphery. The sinusoid in the upper left is choked with normal and atypi-

cal lymphocytes. Reticulum cell outcropping is noted in the lower right, and the trabecula to the right

displays a lymphocyte reaction (x wo).

FIG. 2.. LYMPH NODE. A medullary cord at higher magnification presents hyperplasia of lymphocytes,

reticulum cells, and lining endothelium of a sinus. The sinus contains normal and atypical lymphocytes,

One of the latter lying outside of the sinus in the upper center (x iooo).

FIG . 3 . LYMPH NODE. An extraordinary hypcrplasia observed in a node removed during the peak of the

illness. There is a striking hyperplasia of reticulum cells and abnormal lymphocytes to a degree that the

entire nodal pattern is virtually obliterated to give the impression of a malignant lymphoma. The sinus

tracery is preserved, however, marked by compact circumscribed aggregates of small lymphocytes (X

too).

FIG. 4. LYMPH NODE. Higher magnification of the node shown in Fig. 3, emphasizing the resemblance

to a malignant lymphoma of the reticulum cell type. True nucleoli are small and not so conspicuous as

irregular chromatin clumps and angulated bars. Mitoses are plentiful, but never atypical (X iooo).

FIG. �. LYMPH NODE. Section through periphery showing an afferent lymph vessel on the left, the

lumen containing large numbers of normal and abnormal lymphocytes. The peripheral sinus of the node

proper (right center) is also distended with round cells, and the capsule has virtually lost its identity by

virtue of the lymphocyte reaction in the connective tissue; this is somewhat more marked than is usual

(Xa-oo).

FIG. 6. LYMPH NODE. Section through hilum disclosing increased cellularity of the interstices and

packing of efferent lymph channels with lymphoid elements, even more marked than one finds in the

capsule (x a.oo).

FIG. 7. BONE MARROW. There is a moderate granulocytic hyperplasia and a relative immaturity of the

cells of this series. The small round cells shown in the picture are erythrocyte progenitors. Megakaryo-

cytes are increased in number in proportion to the granulocytic hyperplasia. No lymphoid aggregates

are present(X iooo).

FIG. 8. SPLEEN. View at low magnification demonstrating a blurred pattern except for prominent sub-

capsular blood sinuses; the sinuses usually contain clumps of normal and atypical lymphocytes. The

capsule and trabeculae show dilution and partial dissolution by reason of lymphocytic “infiltration.” In

the lower right is a small, poorly defined Malpighian follicle; in other cases the follicles are large with

prominent germinal centers (X 30).

FIG. 9. SPLEEN. A stage in the dilution and dissolution of trabeculae as result of lymphocytic “infiltra-

tion” (presumably metaplasia of the trabecular connective tissue) (x 2.00).

FIG. 10. SPLEEN. Subendothelial lymphocytic zone in trabecular veins (x 2.00).

FIG. II. SPLEEN. Adventitial lymphocytic reaction around intratrabecular artery (x 2.00).

FIG. IL. TONSIL. Extensive necrosis with small island of residual lymphoid tissue. Necrosis of this

degree is infrequent and follows ulceration and secondary infection. Lack of neutrophil response is com-
mon but inconstant (x ioo).

Fio. 13. TONSIL. Section through tonsillar bed discloses a marked lymphocytic reaction in the capsule

(right) and in the interstices of an adjacent mucous gland (left) (X 2.oo).

FIG. 14. TONSIL. Section through a rapidly developing unilateral tonsillar “tumor” o:curring during

the acute phase of infectious mononucleosis. As in the lymph node illustrated in Figs. 3 and 4, the his-

tologic appearances simulate those of a malignant lymphoma (heterophil titre I: 12.60; complete recovery)

(x iooo).

FIG. 15. LUNG. Peribronchial connective tissue and interlobular septum heavily “infiltrated” with

lymphoid cells; the process involves interalveolar septa as well, rendering them thicker and more promi-

nent (X 30).

Fio. i6. LUNG. Extensive interstitial pneumonitis with virtually no intra-alveolar exudate; the cellular

reaction is entirely lymphocytic (X 450).

FIG. 17. LUNG. Lobular pneumonia showing a rich fibrin network supporting a cellular exudate which

is almost entirely of lymphoid type. (In another case neutrophils predominated) (x 450).
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FIG. i8. HEART. Focus of normal and atypical lymphocytes in the interstices of the heart; in most

instances such collections are perivascular in position. Slight edema is occasionally noted, but muscle

fibers show no structural changes (x 800).

FIG. 19. STOMACH. An increased number of lymphocytes in the tunica propria. There is also a conspicu-

ous zone of round cells on the deep margin of the muscularis mucosa (x 100).

FIG. 2.0. ILEUM, Peyer’s patches are moderately hyperplastic (one case) (x 30).

FIG. LI. LIVER, Capsule displays a lymphoid reaction similar to that observed in the spleen. The con-

nective tissue appears to be losing substance in proportion to the increase in lymphocytes (X 350).

FIG. 2,2,. LIVER. Minimal lymphocytic infiltration of the periportal connective tissue (x 2,00),

FIG. 2.3. LIVER. Marked periportal lymphocytosis, maximal in our series, simulating lymphoid leu-

kemia, Lymphocytes are also conspicuous in surrounding sinusoids (x 12.5).

FIG. 2.4. KIDNEY. Lymphocyte accumulations in the interstitium of the cortex (X 350).

FIG. 2.5. KIDNEY, Perivcnous aggregates of lymphoid cells in the boundary zone (X 2.00).

FIG, i6. ADRENAL. Perivenous collections of lymphocytes indistinguishable from those frequently

encountered in any routine autopsy series (x 350).

FIG, 2.7. THYMUS, Adventitial reaction around a small artery, cut tangentially, predominantly atypical

lymphocytes (x 750).

FIG. 2.8. PITUITARY. Rather extensive interstitial collections of lymphocytes (X 350),

FIG. 2.9. MENINGES. Pia-arachnoid showing patchy round cell aggregates, chiefly in the neighborhood

of blood vessels (x iooo).

FIG. 30. BRAIN. Lymphocytic infiltration in the periphery of a moderate sized blood vessel. There is

edema of the adjacent tissue (X 2.00).

FIG. 31. BRAIN. Perivascular ‘cuffing” and edema resembling that seen in various proven virus en-

cephalitides (x 450).

FIG. 32.. ANTERIOR SPINAL NERVE RooT. Marked perivascular lymphocytic reaction in a case of in-

fectious mononucleosis with Guillain-Barr#{233} syndrome. Appropriate stains demonstrated degeneration of

myelin and distortion of axis dylinders of the nerve fibers (x 2.00).

FIG. 33. SKIN. There is hyperemia and edema of the corium associated with round cell reaction about

vessels and appendages (X ioo). -

simulate a malignant lymphoma (fig. 4). Mitotic figures were abundant, but no

atypical mitoses were observed. Connective tissue of the lymph node capsule,

trabeculae, and hilum were more or less infiltered with round cells, comprising for

the most part both normal and atypical lymphocytes. The lymph sinuses in the

hilum and perinodal tissue were usually crowded with similar cells (figs. 5 and 6).

The spleen was invariably enlarged during the height of the disease as shown by

the weights in our cases (table i); the one normal weight of 150 Gm. in our series

was in a convalescent patient who was accidentally killed. Milne2’ mentioned a

970 gram spleen which ruptured and was successfully removed. The histopathology

of the spleen has been recorded in detail in a previous article.29 To summarize

briefly, the capsule showed varying degrees of infiltration with round cells, con-

sisting largely of both normal and abnormal lymphocytes. The trabeculae dis-

played dilution of the fibromuscular structure by a similar infiltrate (fig. 9), not

infrequently to the point at which complete dissolution occurred; the site of the

trabeculae in such instances was marked only by the trabecular vessels. Follicles

were usually widely spaced, in some instances being well preserved and hyper-

plastic, in others existing merely as ill-defined aggregates of small lymphocytes

(fig. 8). Occasionally, the eccentric arteriole was the only landmark. The blood

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/3/8/830/574206/830.pdf by guest on 19 M

ay 2023



848 R. PHILIP CUSTER AND EDWARD B. SMITH

sinuses of the spleen contained more nucleated cells than erythrocytes except when

there was marked congestion of the organ. The nucleated forms again were mostly

normal and atypical lymphocytes. The red pulp likewise contained a predominance

of these cell types. The changes in the blood vessels were twofold : first, an adven-

titial infiltration of lymphoid elements around intratrabecular arteries (fig. II),

and second, a similar subendothelial infiltration of the veins (fig. 10). These vascu-

lar findings have been noted also in leukemias and scarlet fever, occasionally in

chronic malaria and acute fulminating infections. The subintimal infiltrate in veins

has also been noted in allergic states, especially drug sensitivity, in which the pa-

tient survived more than twenty-four hours.

The bone marrow contained no abnormal cells apart from those in the circulating

blood (fig. �). The marrows were either quite normal or in some instances i�oder-

ately hyperplastic. Hyperplasia was usually limited to the granulocyte series, al-

though megakaryocytes occasionally seemed more numerous than usual. Unfor-

tunately in our Case 4, characterized by purpura and thrombocytopenia, no bone

marrow sections were obtained.

Respiratory System. Mucous membranes of the sphenoid and ethmoid sinuses were

available for study in i case. These appeared normal apart from a minor submucosal

round cell infiltration which was nonspecific in character.

The tonsils were examined in 2. of the autopsied cases. Both showed areas of

necrosis and a reaction of normal and abnormal lymphocytes, with a variable ad-

mixture of plasmocytes and neutrophils (fig. ii). The round cell infiltration was

also noted in the pcritonsillar tissue (fig. 13). In i case, the lingual tonsils and

posterior pharyngeal wall were sectioned and displayed a similar cellular reaction

deep in the striated muscle and around mucous glands of the tongue and pharyngeal

wall. The larynx and trachea in another showed a like mononuclear cell infiltrate.

In a patient who recovered, a rapidly growing tonsillar mass was regarded as a

tumor and removed surgically. The tissue presented an amazing proliferation of

lymphoid and reticulo-endothelial elements to a degree mimicking reticulum cell

sarcoma (fig. 14); the surface was ulcerated and the obvious inflammatory reaction

was limited to the margin of the ulcer.

The lungs displayed a variety of appearances. In 2. instances, there was a frank
pneumonic consolidation; the cellular exudate in i was of the classic polymorpho-

nuclear neutrophil type, while in the other it was made up almost exclusively of

large lymphoid cells (fig. 17). Most cases showed a more or less marked exaggera-

tion of the peribronchial and bronchiolar collar, and in some the round cell reaction

extended along the intra-alveolar septa to simulate interstitial pneumonitis (figs.

a� and i6). Clusters of lymphoid cells were also noted in the subpleural connective

tissue.

Cardiovascular System. In 6 of the 8 cases in which the heart was examined histo-

logically, aggregates of lymphocytes were sparsely distributed within the myo-

cardium in the periphery of small blood vessels (fig. i8). They were also present in

small numbers beneath the endocardium. In � case, the reaction was virtually

negligible, and in another completely absent in the tissue studied. The myocarditis

and pericarditis were minimal and unassociated with any necrosis of muscle or
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serosal reaction respectively, except in case 3 where the cellular infiltrate was rather

prominent in some areas. No real pericarditis was encountered. The aorta was cx-

amined in 3 cases. It was quite normal in 2. patients who died respectively on the

thirteenth and thirtieth day of the disease, but in the third, who lived seventeen

days, perivascular culling was seen about the vasa vasorum in the adventitia, the

cells being the usual normal and atypical lymphocyte varieties.

As regards the peripheral vessels, one may generalize that, apart from the lym-

phoid tissues proper, the lymphocytic proliferation was either adventitial or subin-

timal in location, irrespective of the organ or tissue examined. The arterial involve-

ment tended to be adventitial, whereas the venous was subintimal.

Digestive System. The tunica propria of the stomach contained collections of lym-

phoid cells considerably in excess of normal (fig. 19) in � of the 4 cases examined.

In the fourth case, a convalescent patient who had been ill 30 days, the reaction was

equivocal. Sections of ileum from 4 cases proved difficult to evaluate because of the

variable prominence of lymphoid tissue under normal circumstances in this age

group. The lymphoid proliferation was distinctly abnormal in only i of these

cases (fig. 2.0) and the cellular reaction was that of the lymphoid tissues elsewhere.

Liver changes were uniform qualitatively in the specimens examined from 7

autopsies and I biopsy. The capsule in most instances showed varying degrees of

involvement similar to that seen in the spleen (fig. 2.1). The lymphocytic infiltra-

tion was most pronounced in the periportal connective tissue. Quantitatively,

this reaction varied from hardly more than the usual lymphocyte collar (fig. 2.2.)

to a degree approaching that of lymphatic leukemia (fig. 2.3), with lymphoid cell

aggregates extending into the adjacent lobular parenchyma. In these latter in-

stances, there was an apparent loss of some of the peripherally placed liver cells,

associated with minor bile duct proliferation. Necrosis of the liver parenchyma

was not observed in our series, except in i case where portal vein thrombosis fol-

lowed splenectomy. There was no evidence of biliary obstruction. Those cases

showing a lymphocytic leukocytosis also displayed considerable numbers of round

cells throughout the lobule, but within blood sinusoids. This more diffuse intra-

lobular cellularity was augmented by Kupifer cell hyperplasia.

Perivascular lymphocytic collars were noted in only i of the 4 cases in which sec-

tions of the pancreas were available for study. The parenchyma of the organ was

apparently normal.

Genito-Urinary System. The kidneys were involved in 6 of 8 cases. In common with

the other tissues, the lesion was confined largely to the periphery of blood vessels,

notably the subintimal zone of the larger veins in the columns of Bertini (fig. 2.5).

Aggregates of lymphocytes were also found in the interstices of the cortex (fig. 2.4).

There were no alterations in the nephrons except in the case of a transfusion reac-

tion, where a hemoglobinuric nephrosis (lower nephron nephrosis) was present.

The i sections of urinary bladder, 3 of prostate, and 2. of testis all presented intersti-

tial foci of lymphocytes in the neighborhood of small blood vessels.

Endocrine System. The adrenal was examined in 7 cases, 5 of which displayed clus-

ters of normal and abnormal lymphocytes beneath the intima and in the periphery

of the central vein (fig. 2.6) as well as in the capsule. The occurrence of lymphocytes

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/3/8/830/574206/830.pdf by guest on 19 M

ay 2023



85o R. PHILIP CUSTER AND EDWARD B. SMITH

in the adrenal is so common in the average series of autopsies that it is difficult to

evaluate this finding as related to infectious mononucleosis.

The lymphoid tissue of the thymus was not hyperplastic in either of the 2. cases

examined, and the organs were not enlarged grossly. In one of the glands, there was

a perivascular reaction in which abnormal lymphocytes were present (fig. 2.7),

the findings in the other being equivocal.

Two of the 4 pituitary glands displayed prominent aggregates of lymphocytes in

the interstices (fig. 2.8), a third showing a few such cells and the fourth being essen-

tially normal.

Nervous System. The central nervous tissues and peripheral nerves in our Cases i

and 2. have been described in detail by Ricker et al.,27 and adequately illustrated.

In summary, the meninges were congested and edematous and contained moderate

numbers of mononuclear cells (fig. 2.9). Occasional small perivascular hemorrhages

were noted within the brain substance, as well as mild ganglion cell degeneration,

occasionally with satellitosis. Changes in the spinal cord were minor, but cellular

infiltration of anterior nerve roots was noted at all levels, particularly in the pe-

riphery of blood vessels (fig. 32.). The myelin sheaths were swollen and disrupted.

In 3 other cases, distinct perivascular cuffing with round cells had occurred in the

brain (figs. 30 and 31) and in 2. of these the meninges were similarly affected. An

additional case displayed no demonstrable involvement. Thus, in 5 of 6 cases there

was evidence of a mild to moderate meningo-encephalitis, and in 2. a distinct pe-

ripheral neuritis.

Musculature. Sections of voluntary muscle were examined in 2. cases, one appear

ing normal, the other showing lymphocytic collars in the periphery of small blood

vessels.

Integument. Two biopsies of skin revealed a relatively normal epidermis save for a

lymphocytic infiltration of some of the rete pegs (fig. 33). The corium was rather

edematous and hyperemic, and an infiltration of small and large lymphocytes was

noticeable in the vascular peripheries.

CLINICO-PATHOLOGIC CORRELATIONS

We have shown that there are as many lesions of infectious mononucleosis as

there are organs and tissues of the body, although the degree of involvement of

each varies markedly from case to case. This is manifest clinically by the wide

range of signs and symptoms listed in the many series of cases reported in the litera-

ture. We have selected Read and Helwig’s26 analysis of 300 Army cases to illustrate

this, and to show that virtually all of the clinical features may be explained on the

basis of demonstrable pathologic changes. Tables 2., 3 and 4 are taken directly from

their article, although the items have been rearranged by systems to conform with

the scheme used for our pathologic descriptions. In the following paragraphs, we

will also add certain features of the disease not mentioned in Read and Heiwig’s

series. It is interesting to note that most of the clinical manifestations of the disease

serve to confuse rather than to clarify the diagnosis.

Hematopoietic System. In view of the fact that hyperplasia of lymphoid tissue is

the major and most consistent pathologic change in infectious mononucleosis it is
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TABLE i.-Admission Diagnoses

Hematopoietic System:

Infectious mononucleosis 37

Lymphadenitis io

Respiratory System:

Epistaxis 4

Acute sinusitis 12.

Nasopharyngitis 45

Acute pharyngitis 64

Acute tonsillitis 36

Bronchitis JO

Atypical pneumonia 19

Influenza 4

Digestive System:

Vincent’s angina

Gastro-enteritis 3

Jaundice 6

Nervous System:

Psycho neurosis

Suspected meningitis 3
Heat exhaustion 2.

Miscellaneous:

Malaria 7

Reaction to typhoid vaccine I

Cervical mass 2.

Cervical myositis

Diagnosis uncertain IL

TABLE 3 -Admission Complaints

Hematopoietic System:

Lymphadenopathy 8i

Respiratory System:

Epistaxis 6

Sore throat 146

Cough 38

Digestive System:

Anorexia

Nausea 9

Vomiting 7

Abdominal pain 14

Jaundice 6

Nervous System:

Headache 71

Vertigo 9

Miscellaneous: -

Malaise 72.

Fever 67

Arthralgia 7

Myalgia

Cutaneouseruption II

8� i
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readily understood why enlargement of the lymph nodes and spleen are the most com-

monly observed physical findings. The rapidity with which the enlargement de-

velops accounts for the tenderness of these organs. We have shown in a previous

article29 that the tense, swollen spleen of infectious mononucleosis is peculiarly

liable to rupture because the capsule and trabecular are more or less diluted and

sometimes dissolved by lymphocytic infiltration.

TABLE 4.-Positive Signs

Hematopoietic System:

Generalized adenopathy 172.

Cervical adenopathy 12.3

Tender adenopathv 67

Palpable spleen 104

Tender spleen 39

Petechiae 9

Oral cavity 4

Generalized 9

Respiratory System:

Epistaxis 6

Follicular pharyngitls 112.

Membranous pharyngitis 34

Acutetonsillitis 2.9

Peritonsillar abscess 7

Hemoptysis 3

Digestive System:

Gingivitis 37

Vomiting . 7

Diarrhea . 4

Palpable liver 47

Jaundice ii

Abdominal tenderness 3

Nervous System:

Stiff neck - 2.

Mild stupor . 3
Delirium I

Miscellaneous:

Myositis

Dermatitis 16

Erythropoiesis in the bone marrow in nearly all cases appears to be essentially nor-

mal, thus explaining the rarity of anemia in infectious mononucleosis. The cause of

anemia in the few cases reported was not apparent; in other instances, the anemia

was regarded as coincidental. Granulocyte components are either normal or in-

creased in number, and may show some degree of immaturity and toxic granulation

(Limarzi et al). Study of cases with actual neutropenia has been inadequate to

demonstrate any significant change in the marrow. Neutrophilic leukocytosis fol-
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lowing rupture of the spleen or with associated pyogenic infection may occur very

rapidly and demonstrates the responsiveness of the marrow, sometimes masking

the original lymphocytosis.

Minot22 23 was the first to describe the striking thrombocytopenia with hemor-

rhagic purpura which occasionally complicates infectious mononucleosis and then

regresses during convalescence. As Minot’s22 case was observed before the hetero-

phil antibody reaction had been described, he hesitated to make a precise diagnosis,

but in view of recent reports18’ 20, 30 there can be no doubt that this was infectious

mononucleosis. One of our patients (Case 4) who died following rupture of the

spleen had a condition of this type, but unfortunately bone marrow was not re-

moved at autopsy. The only marrow study of the thrombocytopenic variant which

we have found was reported by Dameshek and Grassi6 whose patient recovered

after splenectomy; they described an increase in megakaryocytes which showed

“greatly diminished platelet production.”

Respiratory System. The essential lesion in the nose and throat is lymphoid hyper-

plasia which may subside uncomplicated by secondary infection or necrosis and

without undue discomfort. In other instances, however, ulceration supervenes with

extension of secondary invaders to produce membranous pharyngitis, peritonsillar

abscesses, and even Ludwig’s angina. Epistaxis probably results from ulceration

and necrosis of hyperplastic lymphoid tissue in the nose; tissue was not available

for study in our Case 9 in which death was due to nasopharyngeal hemorrhage, so

that we were unable to demonstrate this. However, in Case 6, there was actual

gangrene of the tonsil and posterior pharyngeal wall, and in Case i, necrosis of

tonsils to a lesser degree. Occasionally the lymphoid overgrowth may be so exuber-

ant as to simulate a malignant tumor, as in one of our patients who made an un-

eventful recovery.

Tidy36 and Wintrobe4#{176} state that laryngeal obstruction is unknown, yet the cause

of death in our Case 6 was edema of the glottis. Cough is probably due most com-

monly to tracheobronchitis, observed in the single specimen available to us, and

to actual involvement of lung tissue which was slight in � of our 9 autopsies,

prominent in 3, and absent in I. It is interesting that i 9 of Read and Helwig’ �26

cases were diagnosed atypical pneumonia on admission; figs. 15 and i6 make clear

that interstitial pneumonitis actually can occur as a feature of infectious mono-

nucleosis and would be indistinguishable clinically and by x-ray examination from

the interstitial pneumonitis of atypical pneumonia, influenza, or even rheumatic

pneumonitis. Similarly, the lobular pneumonia found in Case 9 can be linked to

infectious mononucleosis only by the mononuclear exudate in the alveoli. The

sometimes marked acceleration in respiratory rate is probably due to pneumonitis

or pneumonia usually not recognized as part of infectious mononucleosis per se.

Cardiovascular System. No symptoms referable to the heart are listed in Read and

Helwig’s26 article. However, arrhythmias and tachycardia are known to occur.

Wintrobe4#{176} mentions one patient in whom tachycardia and cyanosis became so

pronounced that acute cardiac dilatation was suspected. Myocarditis was the

stated cause of death in Jersild’s’� case.

Electrocardiographic evidence of heart lesions has been reported. In Evans and
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Graybiel’s’#{176} 4 cases the T waves were lowered or inverted in all leads suggesting

pericardial involvement, with gradual return to normal during convalescence.

Logue and Hansen’9 record first degree heart block with prolonged P-R interval,

while Candel and Wheelock’s� case had electrocardiographic tracings indicative

of acute myocarditis.

We were unable to demonstrate pericarditis in our 9 cases; at most, there was a

sparse sprinkling of lymphocytes in the subepicardial connective tissue no greater

than that one frequently encounters in a series of routine autopsies. Lesions were

found in the muscle, however, in 6 cases, doubtful in I, and in Case 9 no heart sec-

tions were available for study. The foci were small in all but Case 3, where there

were rather extensive residual areas of myocarditis at the time of accidental death

thirty days after the onset of illness.

Digestive System. It is virtually impossible to demonstrate an anatomic basis for

the nausea, vomiting, and diarrhea occurring in a febrile illness. We did find lymph-

ocytic infiltration of appreciable degree in the tunica propria of the stomach in 3

of 4 cases examined, and fairly marked hyperplasia of intestinal lymphoid tissue in

� of 4 cases, this change being equivocal in �. It is doubtful whether these observa-

tions are of clinical significance.

Abdominal pain and tenderness are probably due to rapid enlargement of the

spleen, liver, and abdominal lymph nodes.

Physical examination of patients with infectious mononucleosis frequently dis-

closes an enlarged liver. In our 4 cases in which figures were recorded, the organ

weighed i6�o Gm., 2dCO Gm., 2.600 Gm., and 2.738 Gm. The normal-sized liver

was from a convalescent case, whereas the patient with the largest liver died from a

pulmonary embolism five days after operation for ruptured spleen on approximately

the thirty-fifth day of the disease. It should be mentioned that hepatomegaly is not

usually a feature of the milder case.

Liver function tests reported by Cohn and Lidman5 in a series of i� consecutive

cases of proven infectious mononucleosis without jaundice gave evidence of liver

damage; they found the thymol turbidity and bromsulfalein excretion tests of most

consistent value. “There appeared to be a rough correlation between the severity

of the disease and the degree of hepatic impairment.” Their results were confirmed

by DeMarsh and Alt9 in 19 additional cases. Jaundice is not a rare manifestation of

infectious mononucleosis and provides further evidence of liver involvement.

Changes in the liver in jaundiced cases as described by Bang and Wanscher3 do not

differ from those in patients who have not been jaundiced. They found no reason to

regard the jaundice as due to obstruction.

The liver lesion is essentially a periportal hepatitis. It is hardly distinguishable

from liver changes in the milder cases of epidemic hepatitis as observed at biopsy.

Necrosis of liver cells was observed in only I of our fatal cases, and was apparently

due to portal vein thrombosis incident to splenectomy rather than to infectious

mononucleosis per se. There may, however, be some slight loss of liver cells in the

periphery of heavily infiltrated portal areas.

Genito-Urinary System. Albuminuria is common, as in any febrile disease; leuko-

cytes and red blood cells are not infrequent urinary findings, but casts are not gen-

erally seen. Gross hematuria was found in 6 per cent of Tidy and Morley’&54 2.70
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cases, apparently occurring as an isolated phenomenon; it may also appear as part

of the general hemorrhagic manifestations in the thrombocytopenic variant. The

renal lesion of infectious mononucleosis is essentially an interstitial nephritis. As

for the genitalia, uterine bleeding in the hemorrhagic form of the disease is the

only symptom of which we are aware; in Dameshek and Grassi’s6 case there was

also a suggestion of a pre-existing hemorrhagic tendency.

Nervous System. Although Read and Helwig26 do not mention headache in their

series, this is a very common symptom, often associated with blurring of vision and

vertigo, and occasionally with stiff neck. Stupor, coma, delirium, and convulsions

have been observed, as well as paresthesias, motor paralyses, and depression of the

respiratory center. Two of our fatal cases presented the Guillain-Barr#{233} syndrome.

A wide variety of neurologic signs has been reported.’3’ 27, 28, 32 The cerebrospinal

fluid findings are variable, more frequently being normal; the pressure is sometimes

increased, and a lymphocytosis of several hundred cells and increase in protein have

been observed. The differential diagnosis between infectious mononucleosis and

lymphocytic choriomeningitis may be difficult under such circumstances. Tidy35

has attempted to relate the two diseases, but Viets and Warren39 state that in

lymphocytic choriomeningitis, all organs except the central nervous system are

relatively normal, and describe “inclusion bodies” in ganglion cells, more exten-

sive meningeal and perivascular lymphocytic infiltrations, perivascular hemor-

rhage, and “glial nodules.”

We have demonstrated varying degrees of encephalitis, meningitis, or both, in 3

of 4 cases in which no symptoms referable to the central nervous system were recog-

nized. However, one of these patients lost his life in the crash of an airplane which

he was piloting during the convalescent period, and the disease may have been a

factor leading to the accident. In our 2. cases presenting the Guillain-Barr#{233} syn-

drome, there was the additional involvement of spinal nerve roots but only minor

ganglion cell changes in the cord proper; peripheral nerves were examined in i of

these cases and showed lesions similar to those of the nerve roots.

Musculature. Myalgia is an uncommon symptom, although we found myositis in i

of 2. cases in which skeletal muscle was examined.

Integument. Cutaneous eruptions of various types, usually morbilliform, are fre-

quently encountered in infectious mononucleosis.3’ Our 2. biopsies from such cases

disclosed hyperemia, edema, and cellular reaction in the corium.

SUMMARY

This pathologic study is based on 9 autopsies and many biopsies in cases of

infectious mononucleosis.

The gross changes were almost exclusively confined to enlargement of lymphoid

tissues, especially the spleen. Nasopharyngeal lymphoid hyperplasia was constant,

in one instance suggesting tumor. Other tissues presented no significant gross fea-

tures related to the primary disease except for (�) rather consistent enlargement of

the liver, (i) infrequent icterus, and (�) occasional cutaneous rash. Histologic ob-

servations revealed more or less generalized lesions resembling those of certain

known virus diseases, notably perivascular aggregates of normal and abnormal

lymphocytes. Reaction of this type inconstantly involved all tissues studied except
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the bone marrow; here lymphocytes were virtually absent in sections, but were

present in aspirated marrow because ofdilution with peripheral blood.

More specific changes were invariably noted in lymphoid tissues. The abnormal

lymphocyte characteristic of the disease could be identified in thin, lightly stained

sections. Lymph node reactions varied from a predominantly follicular hyperplasia

to a blurred pattern simulating a malignant lymphoma; the latter was due to a

lymphocytic and reticulo-endothelial proliferation in the medullary cords. The

spleen displayed a lymphocytic infiltration in the thinned capsule and trabeculae,

frequently dissolving the latter and rendering the organ liable to rupture. The pat-

tern was partially effaced in most instances and the follicles widely spaced. Blood

sinuses contained considerable numbers of normal and abnormal lymphocytes, and

accumulations of these cells constantly cuffed intratrabecular arteries and lay be-

neath the intima of veins. Tonsils displayed ulceration and necrosis in several cases,

and the lymphocytic proliferation closely resembled malignant tumor in a tonsil

that enlarged rapidly.

A pneumonic exudate in I case was almost exclusively of round cell type, while

in another the pneumonia was of the usual lobular type with a neutrophilic

exudate. Small myocardial infiltrates which we noted probably explain the electro-

cardiographic changes described in infectious mononucleosis. Other findings of

particular interest were the periportal lymphoid collars in the liver which some-

times attained the proportions seen in leukemia, and the presence of meningo-

encephalitis in 4 of the 6 brains examined.

We believe that the majority of cells in the lymphocytic “infiltrates” of connec-

tive tissues and the perivascular collars are metaplastic rather than inwandering,

i.e., that they are formed in situ and stem from cells of the reticulo-endothelial

system.

ADDENDUM

Since this paper was prepared, our Case 3 has been reported separately by Allen and Kellner.’ We

have held the case in our series, however, as it lends strength to our tabulated findings.
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