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Balantidium coli is probably the rarest pathogenic organism caus-
ing dysentery. A review of the literature shows that about 600 cases
have been recorded in which this protozoon was the sole or main
parasite causing colitis. It was in 2 cases of dysentery that Malmsten,
in 1857, discovered the parasite in the stools in human cases and
named it Paramecium coli. In 1863, Stein renamed it B. coli.

GENERAL CONSIDERATIONS
Geographic Distribution

The organism has been found as far north as Finland, Sweden, and
Norway, but occurs most frequently in subtropical and tropical zones.
In the Western Hemisphere, it has been identified in Canada, the
United States, Mexico, Honduras, Costa Rica, Panama, Jamaica,
Cuba, Puerto Rico, Venezuela, Colombia, Brazil, Uruguay, Argentina,
and Chile. It is, however, world-wide in distribution. Large numbers
of cases have been reported from Brazil, Mexico, the Philippines,
Persia, and the United States; 61 cases had been observed in the

United States up to o.
p 10195 Incidence

The reported incidence of parasitization varies enormously, most
probably depending on the methods of investigation. It is generally
accepted that the parasite is found in about 0.07 per cent of all stools
examined, but there are good reasons to believe that this figure falls
short of the real one. Stshenovitsh, working in Khalnar, Azerbaijan
(Persia), found an incidence of 5.1 per cent among 2,000 fresh stool
specimens, in contrast to a study conducted in the same area a few
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years earlier, which yielded only o.02 per cent. The discrepancy is
attributed by Stshenovitsh to his predecessor’s failure to examine
freshly collected specimens. Stewart, in Southern Persia, discovered
17 cases among 1,430 cases of dysentery. Two of these were compli-
cated by the Flexner type of Shigella and the other 2 by the Sonne
type. Kipschidse observed 22 cases over a 4-year period in Tiflis, and
McCarey recorded 87 cases over a g-month period, also in Southern
Persia. Burrows and Jahnes noted an incidence of 1.3 per cent among
544 patients in the Insular Penitentiary of Puerto Rico; of these
cases, 332 were inmates, among whom the incidence of parasitization
was 1.8 per cent. Most other authors give lower figures, as shown in
Table I.

The lower values correspond to series in which no data were given
as to how soon after evacuation the stools were examined. In regard

TasLe I
Reported Incidence of Balantidial Infection
Author Country No. of cases Positive w?i(t)l!:tggs
%
Stshenovitsh* Persia (Azerbaijan) 2,000 5.1 o
Stewart South Persia 1,430 o.oI (0]
Burrows and Jahnes*t Puerto Rico 544 1.3 +
Atiles Puerto Rico 5,000 0.08 +
Serra Puerto Rico 5,000 0.08 +
Maldonado Puerto Rico 8,000 0.03 +
Cort Siam (Chiengmai) 8,000 o.17 +
Sommerville Argentina 5,000 0.02 +
Bowman (1909) Philippine Islands 4,000 0.07 +
Pawel Brazil (Sad Paulo) 12,500 0.02 +
Maia Portugal 4,000 o.1 +
Potenza and Martinez Venezuela (Caracas) 5,689 0.0§ +
Young (1939)*t United States 142 4.9 (0]
(South Carolina)
Ferri*t Russia (Tiflis) 68 29.0 +
* Fresh stools.

1 Institutional cases.

to cases from Puerto Rico, it can be safely stated that most of the
stool samples were examined many hours after passage. In Maldo-
nado’s series the specimens were received in the Department of Para-
sitology of the School of Tropical Medicine 2 or 3 days after
evacuation, well beyond the period considered optimal for identifica-
tion of the trophozoites. It seems to us that the discrepancy in inci-
dence results mainly from rapid disintegration of the parasite in the
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stools after evacuation. Maia and others have observed that 6 hours
after the passage of the stools few or no trophozoites can be identified.
Furthermore, it is characteristic of this condition that the balantidia
are passed intermittently, so that they may be abundant one day and
absent 2 or 3 days later. This must be kept in mind when conclusions
are drawn as to the effectiveness of therapeutic agents.

Morphology

The parasites are readily identified, for they are the largest proto-
zoa infecting man. In the trophozoite (Fig. 1) stage they are ovoid
and vary from 30 to 150 p in length and from 40 to 55 u in width,
although specimens as long as 300 p have been seen. The parasite is
ovoid and in its anterior portion, slightly lateral to the midline, there
is a funnel-like depression, the peristome, communicating with the
cytostome and the cytopharynx. The body is enveloped in a thin
pellicle covered by numerous cilia that extend over the primitive buccal
slit; and it is by their action that the organism is capable of very
active locomotion and that food is directed into the digestive passages.
At the posterior end there is a small, hardly visible, triangular open-
ing, the cytopyge, with an excretory function. The cytoplasm contains
two contractile vacuoles, and often red blood cells, starch granules, oil
droplets, and inert materials. The characteristic macronucleus, which
is shaped like a kidney or bean, is slightly eccentric; in its concavity
a tiny micronucleus is seen occasionally. The macronucleus appears
as a homogeneous mass of chromatin, staining evenly and deeply with
basic dyes.

The cystic (Fig. 2) stage is characterized by a fairly large, round
or ovoid structure, 40 to 65 p in diameter. In fresh, non-stained
preparations it has a dirty, opaque grayish color and presents bar-like
bundles of inclusion material which is colorless and disappears on
staining. It must be kept in mind that in fresh preparations the
macronucleus is not visible. By using Delafield’s or Heidenhain’s
hematoxylin the characteristic macronucleus, the granular cytoplasm,
and the absence of stomata and cilia can be brought out. When the
parasite is in the process of encystment, cilia may be observed under
the capsule, and the organism is seen rotating actively within this
capsule. .

Nutrition

For their nutrition balantidia depend mostly on starches and red
blood cells. Being very susceptible to the action of acids, they are
quickly destroyed by the gastric juice of a normal person. Many
methods of culture of the organism have been devised. Barret and
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Yarbrough used 1 part of inactivated human serum and 16 parts of
o.5 per cent sodium chloride, giving a faintly alkaline reaction to
litmus paper. The medium is placed in test tubes 10 by 150 mm. in
size, and incubated at 37° C. for 24 hours. Dobell and Laidlaw used
inspissated horse serum and Ringer’s fluid-egg white with solid rice
starch at a pH of 5 to 8, keeping the cultures at 37° C.; subcultures
were made every 3 to 5 days. Although conjugation was observed
periodically under these conditions, encystment did not occur. Schu-
maker (1931) used potato, corn, wheat, and arrowroot starch with
equally good results, and noted that temperatures below 34° C. were
harmful to the organism.

The parasite is a facultative anaerobe but it grows well in both
aerobic and anaerobic media. Nelson used intestinal contents freed
of coarse particles by filtration and proved that balantidia could ob-
tain from such contents all the essentials for growth and multiplica-
tion; serum need not be added, but the normal bacterial flora of the
intestinal contents was indispensable for their growth. A pH below 5
is incompatible with the life of the balantidium. Despite the high
sensitivity of the ciliate to a low pH, Hegner (1926) was able to re-
cover live trophozoites from the colons of guinea-pigs after ingestion.
A diet rich in protein will decrease their growth in the colon. Schu-
maker (1930) found that rats maintained on a casein-rich diet (70
per cent), were prevented from developing the infection; when the
diet was changed to 93.5 per cent carbohydrates, multiplication of
balantidia was greatly enhanced, and the proportion of infected rats
was greatly increased. Van der Reis (1923) and Schumaker (1931),
independently, studied the intestinal flora of heavily parasitized rats
and noted the predominance of Lactobacillus acidophilus, while lac-
tose fermenters were very much diminished. The opposite was true
when the balantidia were scant or absent. This compares with the
studies of Sommerville in cases of balantidiasis, in which he noted a
neutral or faintly alkaline reaction of the stools.

Metabolism

Schumaker (1931) observed that the parasite was unaffected by
oxygen pressure of 32 lbs. per square inch for 72 hours. Daniel deter-
mined that the respiratory quotient of the parasite is 0.84, indicating
that under aerobic conditions carbohydrates are not the chief source
of energy for balantidium. Agosin and von Brand recently have studied
its respiratory metabolism and have concluded that the aerobic
gaseous exchange is characterized by a fairly high rate of oxygen



BALANTIDIASIS 1093

consumption, with respiratory quotients of slightly above 1.0. An-
aerobically, relatively large amounts of CO, are given off. Aerobic and
anaerobic gaseous exchanges were relatively insensitive to DL-gly-
ceraldehyde but sensitive to glycolysis inhibitors, anaerobiosis being
more sensitive to lower concentrations of a given inhibitor than the
aerobic phase. Inhibition by malonate and fluoro-acetate suggested
an aerobic sequence showing some characteristics of the Krebs cycle.
Glaessner isolated a glycolytic enzyme and a hemolysin from the
parasite, but was unable to demonstrate any proteolytic enzyme.

Epidemiology

The protozoon has been found in the hog, wild boar, sheep, horse,
bovines, guinea-pig, fowl, turtle, cockroach, Macaca mulatta, orang-
outang, baboon, chimpanzee, and other species. However, of all
animals in relatively close contact with man, the hog is the one that
is more frequently and most heavily parasitized. Ostroumov, in Cen-
tral Soviet Russia, found 62 per cent of the pigs heavily infected;
Shegalow, in St. Petersburg, 4o per cent; Kipschidse, in Tiflis, 63.3
per cent; and Fiisthy, in Szeged, 92 per cent, and in Budapest, go per
cent. Walker, Liu, Shun-Shin, Pawel, Cruz and Domingo, and others
referred to the heavy rate of infection among hogs in the countries
from which they reported. Twenty-five per cent of the cases give a
history of contact with hogs, and Selimkhanov and Ferri, among
others, believed that there is an important relationship between the
heavy infection of hogs and human cases. Our review of the literature
shows that more than 50 per cent of cases give a history of contact
with pigs. On the other hand, Liu, Shun-Shin, and Shegalow remarked
that despite the heavy infection of hogs in their countries the number
of human cases was very small. The relationship between man and
hog also is rendered doubtful by McCarey’s series; being Moham-
medans, his patients did not eat pork nor live in close contact with
pigs. In Young’s series (1939) there was no history of contact with
hogs, and Awakian remarked that although the number of hogs is
high in England, cases of human balantidiasis are extremely rare, and
that in Armenia, where hogs are scarce, balantidiasis often affects man.
Tzaturian observed 24 cases in 7 years, of which only 2 patients ad-
mitted contact with pigs.

All of these controvertible observations have led some authors to
believe that there is a difference between the human and porcine
balantidia; the former has been called B. coli and the latter B. suis.
Hegner (1934), Selimkhanov, Walker, and Pritze, among others,
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despite extensive and painstaking studies, have been unable to differ-
entiate one from the other on a morphologic basis. Differentiation on
the basis of size alone is fallacious, since balantidia may vary enor-
mously in size, probably depending on the dietetic habits of the host.
Chichulin reported on a family, all members of which developed
balantidiasis after eating raw hog sausage, presumably heavily para-
sitized. Awakian found 29 per cent of the rats in Southern Russia
infected with the ciliate, and Klein discovered it in the sewer system
of London. The parasite also has been observed in the diarrheic stools
of monkeys and chimpanzees, and in a capybara. Tsuchiya and Kena-
more attributed an important réle to flies in the transmission of their
case.

There must be other factors to explain the irregular incidence of
balantidiasis. Worthy of note is the fact that the more severe infesta-
tions have been reported from underprivileged areas where standards
of hygiene and nutrition are inadequate. Furthermore, the only epi-
demics have been reported from mental institutions where the patients
were untidy, negativistic, or even coprophagic (Young, 1939; Ferri).
Elliott and Hotson, and Junqueira also mentioned coprophagia among
thqlr patients. PATHOLOGY
Pathogenicity

Some believe that B. coli is completely harmless. Others think that
it is pathogenic only on tissues previously damaged otherwise, as by
bacteria. Still another group considers that the ciliate is pathogenic
per se. The natural resistance of man to this parasite is evidenced by
the persistent failure by Young (1950) and Knowles and Das Gupta
to transmit the infection to human volunteers. On the other hand,
Walker was able to reproduce the disease experimentally in monkeys
by feeding and by rectal inoculation with trophozoites from pigs.
Brumpt infected monkeys with material obtained from pigs, and vice
versa. Harms was unable to induce the disease in pigs with tropho-
zoites from a human case. Hegner (1926) recovered live balantidia
from the colons of guinea-pigs that had ingested trophozoites.

Morphologic Features in Man and Experimental Animals

The number of cases studied histopathologically is small. The first
large series published was that of Strong, who in 1904 collected 40
cases from the literature and added 7 of his own. After that only iso-
lated reports appeared. The most recent series came from this labora-
tory in 1947, when Koppisch and Wilking described the necropsy
findings in 4 cases.
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Balantidiasis usually involves the colon (Fig. 4). Grossly, the
lesions involve the large intestine from cecum to rectum, although the
rectosigmoidal segment is the region more commonly and more severely
affected. The earlier lesions appear as small, flask-shaped ulcers a few
millimeters in diameter. Later these lesions expand into ulcers resem-
bling those of amebic colitis. They may be numerous or scarce; occa-
sionally they replace almost the entire colonic mucosa. The edges of
these ulcers are frayed, ragged, swollen, and frequently undermined.
They are covered with mucous material or with a necrotic, grayish
white, slate black, or black membrane. The mucosa about the ulcers
may be reddened and swollen, or may appear practically normal. The
ulcers are for the most part superficial, but some may affect the whole
thickness of the intestinal wall, so that perforation may occur. After
perforation, the omentum may be plastered over the involved segment
or a generalized peritonitis may result. Although the ulcers usually
stop at the ileocecal valve, in some cases the process may extend to
the distal portions of the ileum, as in 2 cases seen by Koppisch and
Wilking.

The earlier lesions, as described by Walker in the experimental
animal, appear as zones of slight hyperemia of the mucosa with or
without punctiform hemorrhages. Foci of vascular dilatation and
perivascular round cell infiltration associated with eosinophils are
seen also. The absence of polymorphonuclear leukocytes and the
abundance of round cells and eosinophils is a characteristic that dis-
tinguishes balantidiasis from the bacterial infections. The balantidia
penetrate through the intact epithelium of the colon, chiefly that of
the crypts. At the site of contact between the ciliate and the epithe-
lium, the cells may become shrunken (Fig. 3), the cytoplasm turning
markedly acidophilic and the nucleus pyknotic. The glandular epithe-
lium may be thinned out. Whether entering directly through the sur-
face epithelium or through glands, the parasite usually penetrates the
basement membrane and then the muscularis mucosae, to reach the
submucosa (Fig. 5). At this level it often is found in dilated lymphatics
(Fig. 6). The lymph vessels and small capillary blood vessels are then
much dilated. The mucosa and submucosa undergo necrosis, and the
limiting portions become infiltrated chiefly with lymphocytes, although
in places neutrophils may be numerous (Fig. 7). Foci of hemorrhage
are frequent, and congestion is very prominent.

When the overlying mucosa is cut off from its blood supply, necrosis
and ulceration follow. The ulcers are irregular and have undermined
edges (Fig. 8). They are partly covered by a coagulum of fibrin, red
blood cells, leukocytes, and cellular débris (Fig. 9). Occasionally an
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abscess is found in the submucosa beneath an intact, overlying mucosa;
serial sections will usually demonstrate that this occurs in the vicinity
of an ulcer. Balantidia are difficult to identify in the necrotic portions
of ulcers, but they are numerous in the periphery.

The organisms are seen also at a distance from the ulcers, in the
muscular coat, in the serosa (Fig. 10), and even in regional lymph
nodes (Fig. 11). Campos observed that those found in the muscle
coat were surrounded by a clear space which separated them from the
tissue; however, this is probably the result of fixation and shrinkage
rather than of any specific change. In these locations there is very
little reaction, if any, about them. Manlove claimed that this is ex-
plained by the tendency of this ciliate to migrate post mortem, and
his experiments seemed to confirm that impression. In the appendix
the lesions are similar to those of the colon, so that no special refer-
ence is necessary (Fig. 12). No lesions have been reported as occur-
ring in either regional lymph nodes or in the liver.

Clinical Features

The presence of balantidium in the feces is not always an indication
of disease. Swartzwelder classified the clinical picture as follows:
(1) asymptomatic, the main danger of this form being the role these
patients play as carriers, chiefly in mental institutions or penitentiaries;
(2) a chronic form with intermittent episodes of diarrhea; and (3)
the dysenteric form, which may be mild, severe, or fulminating.

The chronic form is characterized by the presence of loose bowel
movements alternating with episodes of constipation. There may be
epigastric distress, colicky abdominal pain, and tenesmus. The number
of bowel movements varies from 3 to 20 a day and mucus often is
seen, but pus and blood only rarely. Loss of weight is moderate, but
may be marked when the course is protracted. Balantidia are identi-
fied in the stools only sporadically, so that repeated examinations and
the study of fresh stools are mandatory.

The acute form appears suddenly with 3 to 15 bowel movements
daily, accompanied by tenesmus; the stools contain mucus, blood, and
neutrophils. The patient complains of epigastric distress, nausea, and
abdominal pain, with tenderness along the colon. Loss of weight may
be rapid, some patients having lost 40 kg. over a period of 3 months.
Weakness is marked and is related to dehydration and undernourish-
ment. Swartzwelder claimed that these patients have a peculiar odor
to their breath, recalling a “pigpen.” Proctoscopic examination reveals
diphtheritic patches, 1.5 to 3 cm. in diameter, surrounded by a bright



BALANTIDIASIS 1097

red, swollen mucosa. Occasionally tiny ulcers also are seen, requiring
differential diagnosis from bacillary or amebic dysentery. Balantidia
may be extremely numerous in the scrapings of such ulcers. Pallor
and hypochromic anemia may result from hemorrhage and under-
nourishment. Some authors have attributed a megaloblastic anemia
to the parasite, but these patients either suffered from sprue or the
gastric juice showed achlorhydria, so that pernicious anemia could
not be ruled out. Leukocytosis and eosinophilia are not found unless
there are complications such as perforation or association with other
parasites, such as Uncinaria.

In the fulminating type, seen ordinarily in emaciated patients, or in
the late stage of some other severe disease, diarrhea starts suddenly
with from 5 to 25 bowel movements a day. Overt hemorrhages may
occur, leading to death by exsanguination; otherwise there is dehydra-
tion and rapid deterioration, with death in 3 to 5 days. Although
most cases are afebrile, temperatures as high as 38.1° C. have been
observed in the chronic and dysenteric forms. The chronic form may
last for years; McEwen has reported a case of 20 years’ duration.

Balantidial Appendicitis

Jaffé and Kann (1943), from Venezuela, were the first to describe
balantidial appendicitis. They reported 6 cases, in 5 of which the com-
plaints were of chronic nature and in the sixth there was a sudden
onset of abdominal pain, shown at operation to be due to acute ap-
pendicitis. Jaffé and Kann were unable to identify balantidia in the
appendiceal walls of the 5 chronic cases, but they were abundant in
the lumina. In the other case balantidia were seen throughout the
wall, and the ciliate was considered the cause of the appendicitis. In
1947, Potenza and Martinez, also from Venezuela, reported the second
case of acute appendicitis due to B. coli. The patient was a child who
developed abdominal pain in the right lower quadrant, with positive
McBurney and Rovsing signs, as well as neutrophilic leukocytosis. To
the best of our knowledge, these are the only cases of acute appendicitis
ascribed to the B. coli that have been recorded. Worthy of note is the
fact that repeated examination of the stools for a period of 6 months
after the operation failed to reveal any cysts or trophozoites.

DiacNosis AND THERAPY

The diagnosis is based on the identification of the parasite in the
stools or in scrapings obtained at proctoscopy. Any dysenteric process
ought to include also a careful search for amebae and dysentery bacilli;
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combinations of these diseases sometimes occur. Overlooking another
parasite by the identification of only one species may lead to grave
consequences for the patient. The material obtained must be examined
immediately, keeping in mind the rapid deterioration of the tropho-
zoite. Cysts are seldom found; Young (1939), among 142 examina-
tions, observed trophozoites in 87.5 per cent and cysts in only 8.9 per
cent. Ferri found no cysts in his cases. The material may be exam-
ined by making a saline suspension or after staining with Delafield’s
or Heidenhain’s hematoxylin. As the ciliate is large, the use of a low-
power lens usually is adequate; however, considering the enormous
variations in size, a more careful search should be made at a higher
magnification if low-power examination proves negative. The parasite
has been identified in the urine, although only once, by Maliwa and
Haus who later demonstrated the organism in sections of ureter and
bladder in the same patient. Stokvis discovered the parasite in the
sputum of a patient supposed to have a liver abscess perforating
through the diaphragm into the lung; however, this supposition was
never proved. Finally Hinkelmann claimed to have encountered B.
coli in the blood of a patient who also showed it in the urine, but this
case is open to question.

The prognosis of balantidiasis, especially for the acute and fulmi-
nating types, was very poor until 1950, with a mortality of up to 30
per cent. The introduction of antibiotic drugs has improved the out-
look. The number and varieties of drugs and treatments previously
used speak for the poor results and inefficacy of most. Greene and
Scully, in 1923, used a starch-free diet consisting of 214 quarts of milk
a day, to which soft eggs were added. Silva also obtained good results
in the cases thus treated, but such measures have failed in the hands
of others. Cort, after the unsuccessful use of emetine, neoarsphena-
mine, and acetarsone, gave his patients 15 ml. of oil of chenopodium
in 150 ml. of olive oil per rectum, obtaining complete cures in all cases.
Serra treated a patient of his following the same technique, and the
patient died of oil of chenopodium poisoning within a few hours.
Kipschidse considered emetine the best drug, but Cruz and Domingo,
and DeLanney and Beahm got no results with it. Iodine compounds,
either alone or in combination with other drugs, have been used suc-
cessfully by some authors (DeLanney and Beahm, Swartzwelder,
Young and Walker, Pramanik) while others had complete failures
(McCarey, Cort). Of all the chemotherapeutic agents, the arsenicals,
such as stovarsol, carbarsone, acetarsol, tryparsamide, neoarsphena-
mine, and spirocid, gave consistently good results. Carbarsone, alone
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or in combination with iodine derivatives, was considered the best.
Sulfaguanidine and other sulfa derivatives also have been prescribed
with contradictory and irregular benefits. As complementary therapy,
enemas of methylene blue, yatren, protargol, and quinine sulfate also
were employed.

In 1950, Castellanos et al. reported on the excellent results obtained
with bacitracin in two children with balantidial dysentery. In the
same year Agosin et al. published their observations on the action,
both #n vivo and in vitro, of aureomycin and terramycin against balan-
tidia; they attributed this action not to any change in the pH or in
the intestinal flora but to a direct effect of the drug on the parasite.
Beneficial results also were reported by Neghmé et al. in 1951, who
obtained complete disappearance of the parasite from the feces in 2
to 4 days. Later on, Weinstein et al., Jarpa and Allende, and Hoek-
enga used terramycin, while Santos, Burrows and Jahnes, and Neghmé
et al. used aureomycin with very good results. The dose of terramycin
has been 500 mg. 4 times daily for 10 days and for aureomycin, 2 gm.
daily for a total of 28 gm.

REPORT oF CASES

In a previous communication (Koppisch and Wilking) one of us
gave examples of two modalities of balantidiasis. Case 1 (necropsy
no. 1196) represented a very acute case of balantidial dysentery with
involvement of the colon and terminal ileum in a girl 19 years old.
Death was due ultimately to two perforations of the cecum and one of
the sigmoid colon, with diffuse peritonitis. Case 2 (necropsy no. 1384),
a 4-year-old mulatto girl, was an example of the chronic form, with
six ulcers distributed along the colon, and with extensive pulmonary
and glandular tuberculosis as the main disease.

Case 3

A 7-year-old boy was admitted to the hospital because of severe diarrhea, vomit-
ing, and headache for 3 days. At onset, the patient vomited seven worms (Ascaris),
after which he was unable to retain food or liquids. Temperature was 99° F. The
patient was poorly developed, poorly nourished, markedly dehydrated, and slightly
cyanotic. The pupils were dilated, did not react to light, or in accommodation. He
was given 5 per cent glucose in saline solution intravenously, and shortly thereafter
became restless, slightly cyanotic, and dyspneic. Riles were heard and in a few
minutes apnea supervened. He was placed in a Drinker respirator. The liver was
palpable 3 fingerbreadths below the costal margin. The extremities were cold and
flaccid and reflexes could not be elicited. The diarrheal stools were greenish and
bloody. The urine showed traces of albumin and a few casts. The condition of the
patient deteriorated rapidly and he expired 19 hours after admission.
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Gross Examination

The body (necropsy no. 2128) was that of a poorly developed, poorly
nourished and dehydrated boy. The abdominal cavity contained 200
ml. of turbid yellow liquid with multiple flecks of fibrin. The perito-
neum was smooth and glistening. The liver was enlarged and the
bladder rose 7 cm. above the pubis. Approximately 75 ml. of yellow
fluid was found in each pleural space and there were several fibrous
pleural adhesions over the posterior aspect of the lungs. In the right
frontal region there was a hematoma, 1.5 cm. in diameter, and another
in the occipital region, measuring 1.6 cm. across. The bones of the
skull, the meninges, and the surface of the brain were normal. There
was an early thrombus in the confluence of the sinuses. The heart was
normal. The lungs were markedly congested and edematous. The
small intestine showed numerous large, discrete areas of mucosal con-
gestion and several adult Ascaris. The mucosa of the colon showed
congestion and tiny ulcers measuring about 1 mm. across. Whipworms
were abundant in the rectum, sigmoid, and appendix. The other organs
were normal. ) X L.

Microscopic Description

Heart. There was moderate serous atrophy of the subepicardial fat.
A slight diffuse infiltration of the myocardium with lymphocytes and
eosinophils was present, together with slight interstitial edema.

Lungs. Marked congestion of the interlobular septa was present.
Coagulated protein filled the alveolar spaces. A few macrophages and
neutrophils were seen in air sacs and occasional hemorrhages were
present also.

Spleen. Congestion and hemorrhages into the splenic pulp were
evident.

Liver. Most hepatic cells contained fat droplets. The portal spaces
were broadened by fibrosis. The central zones revealed slight conges-
tion.

Adrenal Glands. The adrenal cortex was almost completely depleted
of lipids. The zona fasciculata showed focal atrophy. There was an
extracortical adenoma.

Ileum. In the ileum edema of the submucosa was accompanied by
infiltration with eosinophils.

Colon. Numerous balantidia were found in the colon between the
detached mucosa and the basement membrane. Some had migrated
into the submucosa and there they had induced a marked infiltration
with eosinophils, lymphocytes, and plasma cells. This was diffuse but
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in some areas it became more dense. In such regions there were
minute foci of necrosis and hemorrhage. Balantidia were found in the
margins of these abscesses. The overlying mucosa was thinned but
not ulcerated. The blood vessels were filled with eosinophils and
lymphocytes and the capillary network of the mucosa also was dif-
fusely dilated and filled with eosinophils. The lymphatic vessels were
dilated; in some the endothelium was slightly swollen. About a few
lymphatics there were groups of lymphocytes and eosinophils forming
nodules that bulged into the lymphatic lumen and narrowed it. Sec-
tions from an early ulcer showed numerous balantidia in the mucosa
and upper portion of the submucosa, surrounded by lymphocytes and
a few eosinophils. A few balantidia were seen also in the mesenteric
lymph nodes where they had induced a moderate hemorrhage; one was
found in an afferent lymph vessel in the hilum of the node without any

reaction about it.
Case 4

An 11-year-old Negro boy (S.P. no. 75066) was admitted to the hospital because
of abdominal pain of a few hours’ duration. He had felt well until March 31, 19535,
when, on awakening, he complained of mild pain in the right lower abdominal quad-
rant. He vomited shortly thereafter, and the pain, nausea, and vomiting increased
in severity. There had been no bowel movement since the onset. He had had no
similar attacks in the past. Physical examination revealed the temperature to be
103° F.; pulse, 116 per minute; blood pressure, 115/70 mm. of Hg. The abdomen
was soft; there were positive McBurney and Rovsing signs. There was also tender-
ness and pain over the right lower quadrant. The white blood cells were 13,200, with
a differential of 8o segmented leukocytes and 20 lymphocytes. Red blood cells were
4,600,000 and the hemoglobin 12.7 gm. per 100 ml. Appendectomy was performed
the same day.

Gross Examination
The appendix measured 4 cm. in length, and its diameter was in-
creased to 1.2 cm. The serosa was grayish yellow and was covered
with fibrinopurulent exudate. The wall was friable. The lumen was
dilated and filled with pus.

Microscopic Description

Microscopically, the appendiceal mucosa was extensively ulcerated
and infiltrated with polymorphonuclear cells, lymphocytes, and eosino-
phils. Abundant balantidia were present in the base of the ulcers and
in the wall. In the latter location they tended to be arranged in groups
in the lymphoid follicles, where they had elicited a necrotizing reac-
tion. They were found also in the lumina of lymph and blood vessels.
One ulcer had perforated through the wall into the meso-appendiceal
fat. The advancing border of this ulcer was represented by a group of
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balantidia, some of which had degenerated. In general, the muscular
part of the appendix was diffusely infiltrated with polymorphonuclear
leukocytes, and edema was conspicuous everywhere.

The postoperative course was uneventful; unfortunately the feces
were not examined, and it has been impossible to have the patient

return for that purpose.
Case 5

A 37-year-old white woman (S.P. no. 75437) was admitted because of sharp pain
in the right thigh, radiating to the abdomen. She felt perfectly well until the evening
prior to admission, at which time the pain developed. It became worse on motion,
which she was careful to avoid. She denied having had nausea, vomiting, diarrhea
or urinary symptoms, or having had similar episodes in the past. She was in acute
distress and the abdomen was distended. There was tenderness over the abdomen,
which was accentuated in the right lower quadrant. There was rebound tenderness.
A mass was felt in the right lower quadrant. Intestinal peristalsis was active. She
was a gravida, XII, para XII, and had no history of any previous serious illness. The
leukocyte count was 16,750, with a differential of 76 segmented leukocytes, 2 band
cells, 16 lymphocytes, and 4 eosinophils. Urinalysis was negative. At laparotomy,
both adnexae were inflamed. The appendix was removed. Grossly, its serosa was
smooth and glistening; the serosal blood vessels were moderately congested and the
distal end was slightly dilated. It measured 10 cm. in length and 1.2 cm. in diameter.

Microscopic Description

Microscopically, the serosa of the appendix revealed congestion and
infiltration with eosinophils and polymorphonuclear cells. The muscle
coat also was infiltrated with eosinophils and showed moderate inter-
stitial edema. Sections of the distal end showed abundant balantidia
and moderate numbers of leukocytes. There was no ulceration of the
mucosa nor were any protozoa identified in the mucosa or other parts
of the wall. There was no evidence of inflammation. The postoperative
course was uneventful.

Discussion

The severity of the histopathologic changes found in our cases cor-
roborates the opinion of those who believe firmly in the pathogenic
nature of B. coli. They also illustrate several other factors which we
deem advisable to discuss further. Bowman (J. 4. M. 4., 1911) and
later Jaffé (1919) stated that the living protozoon secretes a toxic
substance, but in such small amounts that only mild or no inflamma-
tory reaction is induced in the surrounding tissues. However, when
they are very numerous or degenerating, a larger release of this toxin
provokes an inflammatory infiltrate composed chiefly of lymphocytes
and eosinophils. Harms corroborated these findings. The presence of
polymorphonuclear cells is secondary to necrosis and possibly also to
secondary bacterial infection.
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It is obvious to us that the simple presence of balantidia is not
enough to induce pathologic alterations. Other factors must act before
this protozoon becomes pathogenic. In regard to dietetic habits, it has
been repeatedly stressed that in most cases the patients lived on diets
composed chiefly of carbohydrates with very little or no protein and
scarce animal fats. Schumaker (1931) was able to correlate diet and
intensity of infection in the hog as an experimental animal. How-
ever, despite the fact that poor eating habits affect large sectors of the
population in many parts of the world, the number of cases of balan-
tidiasis is indeed low.

Other circumstances must be present so that the combination of all
will lead to a terrain favorable to the attack of balantidia. Masing
was the first to point out the presence of achlorhydria or severe hypo-
chlorhydria. Similar observations have been made by Brea and Nieto,
Jarpa and Allende, Elliott and Hotson, Ferri, Cruz and Domingo, and
Logan. This aspect of the problem has not been studied systematically.
It is of interest that most cases, particularly the more severe ones,
occur among elderly individuals, whose tendency to low free-acid
values in the gastric contents is well known. In general, any condition
that tends to depress the natural defenses of the body, such as chronic
infection, undernourishment or starvation, alcoholism, and filth, seems
to predispose man to infections by this organism. Furthermore, B. coli
is not, in most patients, the only intestinal parasite present. Burrows
and Jahnes found intestinal parasites of two to seven different species
in their cases; likewise Bowman (Philippine J. Sc., 1911), Santos,
Masing, Kipschidse, Atiles, Sommerville, Koppisch and Wilking,
Pramanik, and Stewart all observed concomitant parasitizations. The
accompanying parasites were mostly Ascaris lumbricoides, Necator
americanus, Trichuris trichiura, and Stromgyloides stercoralis, but
Diphyllobothrium latum, Taenia saginata, Giardia lamblia, Blasto-
cystis hominis, and Endamoeba histolytica also have been reported.
Atiles claimed that the degree of parasitization, state of nutrition of
the host, nature of the host’s diet, and quality of the intestinal flora
all have an influence on the development of balantidiasis.

All of our cases came from a sector of the population in which both
food habits and hygienic conditions were substandard. Undernourish-
ment was evident in all, and two had severe chronic infectious diseases
(tuberculosis and a typhoid carrier state). All cases which were
necropsied showed multiple infestation by several kinds of intestinal
parasites (Fig. 14). Unfortunately, no gastric analyses were done.

Our case of acute balantidial appendicitis is the third one recorded.
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Campos’ case was observed at necropsy as part of a diffuse inflamma-
tion of the whole colon and appendix, so that it does not count as
surgical material. Our case 1 is interesting also because it was com-
plicated by one of the less common manifestations of balantidiasis,
namely, ulceration of the ileum with perforation. Only one case, that
of Strong, has so far been reported in which a similar situation oc-
curred.

The lesions of balantidiasis cannot be differentiated grossly from
those of amebic dysentery and only histologic examination will reveal
the true nature of the causal agent. However, because of the rapidity
with which balantidia disintegrate, the organism may not be identified
in cases in which the necropsy has been delayed for many hours, espe-
cially under the unfavorable circumstances of the tropics, unless a
careful and painstaking search is carried out.

SuMMARY

This study was based on 5 necropsies of patients dying with Balan-
tidium coli dysentery and two surgically removed appendices, also
infected by this protozoon. The lesions are similar, grossly, to those
seen in amebic dysentery. The histopathologic differentiation is made
by the identification of the ciliate, which usually is seen at the invad-
ing edge of the ulcers or at the periphery of submucosal abscesses.
The lesions are seen also deep in the intestinal wall, commonly within
lymphatic vessels. Occasionally also they are identified in the regional
lymph nodes, where a mild reaction may occur. Only one case has
been reported previously in which this parasite affected the terminal
ileum; our case is the second one. Similarly, only two cases of acute
balantidial appendicitis had been recorded, ours being the third. The
literature in regard to geographic distribution of the parasite, inci-
dence, epidemiology, biology of the ciliate, pathogenetic aspects, clini-
cal picture, and recent therapeutic trends is reviewed.
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LEGENDS FOR FIGURES

Frc. 1. Trophozoite stage of Balantidium coli, degenerated above, well preserved
below. Of note are the kidney-shaped nucleus, peristome, and cilia. Phospho-
tungstic acid-hematoxylin (PTAH) stain. X 8oo.

Fi1c. 2. Cystic stage, in feces. Delafield’s hematoxylin stain. X 8co.

F16. 3. Immediately about the penetrating organism the cells may be shrunken, with
acidophilic cytoplasm and pyknotic nuclei. Hematoxylin and eosin stain. X 360.
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F1c. 4. Fatal case of balantidial dysentery. The ragged appearance of the mucosa is
evident. There were multiple ulcers from the rectum to cecum. Perforation of
the colon had occurred.

Fic. 5. Balantidial colitis: numerous organisms in tissues and in dilated lymphatics;

marked lymphocytic and monocytic infiltration without ulceration. Hematox-
ylin and eosin stain. X 8o.
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F1c. 6. Balantidia in dilated lymphatic vessels of submucosa. PTAH stain. X 8oo.

F1G. 7. Zone of necrosis in submucosa surrounded by numerous round cells; in the
center a degenerated balantidium may be noted. Hematoxylin and eosin stain.
X 8o.
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F1c. 8. Colitis: undermined margin of ulcer with necrotic base, below which there
are numerous organisms. Hematoxylin and eosin stain. X 8o.

F16.9. Necrotic material filling crater of ulcer; numerous balantidia, some perfor-
ating through the muscularis mucosae. Hematoxylin and eosin stain. X 8o.
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F1G. 10. Colitis: numerous balantidia invading pericolic fatty tissue, possibly by
agonal or post-mortem wandering. Hematoxylin and eosin stain. X 8o.

F1c. 11. Lymph node from mesocolon with several balantidia; hemorrhagic and
inflammatory reaction caused by the ciliate. Hematoxylin and eosin stain. X 8o.
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F1c. 12. Necrotizing balantidial appendicitis. Hematoxylin and eosin stain. X 8o.

Fic. 13. Marked dilatation of mucosal lymphatics in a case of balantidial dysentery.
Hematoxylin and eosin stain. X 8o.

Fic. 14. Section from rectum showing implanted trichuris and two balantidia in
lumen. Hematoxylin and eosin stain. X 8o.
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