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VERMINOUS ANEURYSM IN EQUINES OF PANAMA!

A 0. FOSTER awp H. O CLARK?®

From the Gorges Memorial Leboratory, Panama, R. I

Verminous aneurysm iz a disease peculiar to equines and
caused by the immature stages of a common nematode parasite,
Strongylus sulgaris. This worm was first seen in arterial lesions
by Ruysch in 1665 (10), but its specific dentity and constant
qssociation with arteritis were first demonstrated by Looss in
1901 (9). Almost invariably it is the anterior mesenteric artery
which is affected. In its adult stage, S. vulgaris is typically
localized in the cecum, although it may oceur in any part of the
large bowel, and, like the hookworms, it 1s a violent blood-sucker.
[n Pansma, this appears to be the most frequently occurring
parasite of both native (4) and imported equines (5, 7). The
extent to which parasitism of the mesenterie artery is a normal
part of the life-history is still unsettled. There is some evidence
that this occurrence may be somewhat fortuitous. Animals
become infected by the ingestion of infective larvae during grazing
and in many respects the life-history of 8. sulguris parallels that
of the human hooloworms.

MATERIAL AND METHODS

The data of this report are based upen 202 autopsies, which
included 116 horses, 84 mules, and 2 burres. Of these, there
were 105 native animals from different parts of the Republic and
a7 imported animals which were owned by the Panama Canal
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Department of the United States Army. The methods of au-
topsy have been described elsewhere (5), although it has secmed
advisable to emphasize at this time that an aneurysm of con-
siderable size, unless looked for, may be missed because of its
location dorsally in the body eavity where, as a rule, there is a
large amount of fatty tissue.

OBBERVATIONS AND DATA

Ineidence of arterial disease. Of the 202 animals in this series,
161 were found to harbor larvae of S. vulgaris in arterial lesions—
an incidence of about 80 per econt.  Arterial infesiation may be
regarded, however, as a conservative index of this disease for the
reazon that some animals not having active lesions show evidence
of earlier injury. On the other hand, the severity of the condi-
tion as seen atb autopsy is highly variable. This fiure, then,
represents the aclive cases of arteritis or aneurysm but tells noth-
ing of the functional damage involved.

It has seemed natural o inquire into the relative occurrence of
arterial infestation among different kinds of equines and in
native and imported stock. These data have been summarized in
table 1. It may be noted that the native animals included a
majority of horses, while the imported ones were largely mules,
Although the rates of infestation for horses and mules were not
greatly different, it has been interesting to find that in both
groups the horses showed the lower incidence.  Also the figures
for both horses and mules were slightly higher for the native
stock. Considered as a group, arterial infestation was encount-
ered in 73 per cent of the 116 horses and in 80 per cent of 84 mules.
A study of table 1 emphasizes a similarity in this respect among
the different kinds of equines and between the native and im-
ported stock. It should be added, however, that the severity of
the disease was markedly greater in the native sto ck, and that this
is a consideration of importance.

When these data are analyzed with respect to the ages of the
animals, as has been done in table 2, it becomes apparent that
all ages are affected. The finding of arterial infestation in 2 of
5 foals under 1 month of age hag suggested that there may exist
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the possibility of intra-uterine infestation (3). It is unfortunate
that a larger series of very young animals was not available, yet
in o far as the present data indicate, it appears that after 1 or 2
months of age the incidence of infestation rapidly reaches its
standard level. This is evidenced by the fact that in the present

TARLE 1
Ineidence of artordal tnfestution with lorvae of 8. vulgards in differend kinds of eguines
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series there were 18 animals between 1 month and 1 vear of age,
17 of which were infested (94 per eent). If has seemed, then,
that infection is acquired al a very early age, and that throughout
the life of the animal there is constant superinfection. This is a
particularly plausible view since S. vuwlgaris, unlike the other
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Strongylid species, has been found o oceur as frequently and as
abundantly in the older animals as in the younger (6). Such
circumstances cast doubt upon any hypothesis which would
explain the few unparasitized cases on the basis of an absence of
exposure, On the other hand, if a natural immunity is operating,
it would be indicated as a control measure to breed the immune
stock.

There iz relatively little about the cceurrence of verminous
arteritis which has become a matter of scienlific record, yet
there is nothing new or unusual in the data which have been
presented above. As far back as I870, Bollinger (1) estimated
that probably 90 to 94 per cent of horses in Europe were affectad.
Smith's “Manual of Veterinary Physiology™ contains the follow-
ing statement: “Parasitic trouble of the vessels is very common,
the main zeat being the anterior mesenteric artery, which is
rendered rigid and aneurysmal, and has its lumen obliterated by
Strongylus armatus® 1t 1s remarkable how very little inter-
ference with the intestinal circulation oceurs in consequence of
this parasitic invasion and it is equally astonishing how few
horses are free from this infection. It is probably the most
widespread equine parasite” (12, p. 1000,  In Siszon’s “Anatomy™
oceurs this footnote: “In the majority of subjects this vessel
(the anterior mesenteric artery) and some of ity branches are the
seat of more or less extensive verminous aneurysm produced by
the Sclerostomum vulgare.  In the author's expericnce an entirely
normal specimen is quite unlikely to be encountered, except in
very young foals” (11, p. 663). Irom these statements it is
apparent that there are authoritative workers who recognize
verminous aneurysm of equines as a very common condition. It
does not appear, however, that they are agreed upon its im-
portance except, perhaps, Lo wonder that more funetional damage
15 not done.

Localization of arterial disease. Hutyra and Marek (8) sum-
marized this phase of the subject, and it is clear from their
review that a number of different arteries may be involved in the

3 8 vulgoris,
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process. Our findings, however, have impressed us with the
fact that seldom is a lesion present in any artery when there is
not also some involvement of the anterlor mesenteric artery,
and most often this affects the region where this artery bifurcates
to form the dorsal and middle colic arteries. Other arteries
which were involved during the present survey, listed in order of
frequency, were the mesenteric “stub,” the right mesenteric,
the dorsal and middle colic arteries, the posterior mesenterie,
renal, coeliae, and aorta.

Nature of the lesion. Some altention has been given to the na-
ture of the lesion because it is this which suggests the extent of
veal funetional injury. Grossly there are three main types:
(¢) Frank aneurvems (plate 1); (b) thick-walled vessels with some
dilation (plate 2), and (¢) tortuous, zclerotic vessels of diminished
ealiber (plate 3). The first is often clean and probably not
funetionally serious. The second is common enough but not
particularly serious unless there is & marked mural thrombosis.
A number of our cases have suggested, however, that these
aneurysme tend to thrombose rapidly and throw off emboli when
g eachetic or overworked condition iz superimposed. In 1933,
Clark et al. directed attention to the risk constituted by this
condifion in cases where tartar emetic and other intravenous
drugs were adminislered (2, pp. 377-8). Animals dying under
such conditions show marked ascites and edema of the intestinal
tract. The third type is probably the most serious and certainly
the most common. DPathologically these lesions are guite
typieally characterized by seclerosis, thickening of the wall, and
mural thrombosis. In consequence, there is loss of elasticity
and diminished ealiber. Although arteries affected by 8. vulgaris
tend toward fibrosis and thickening, for which reason they infre-
quently rupture, we have noted several instances of incipient
perforation, one of these cases evidencing a clear break through
all of the vaseular coats, the blood being retained only by a layer
of fibrotic fatty tissue.

The causative agenf. Prior to 1901, the intra-arterial parasites
were thought to be distinet from those of the intestine. In that
year, Looss (1) established that the former was only a develop-
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mental stage of a common intestinal form and stated that he did
not observe any species other than S. vulgaris infesting the ar-
terial lesions. Ilxaminations of the larvae collected during our
studies have supported Looss’ view that no other species is
associated with the condition.

The number of larvae infesting injured vessels is not large:
in our serics, there were usually from 5 fo 10. Rarely there
oceurred over 30 and in a very few instances where the entire
lesion was kept for demonstration the number could have been
safely estimated at more than 50. The larvae from arterial
lesions varied in size from 8 to 22 m., many of them approaching
the size of the adult worm. They are of a creamy eolor, nearly
translucent, different markedly in this respeet from the adult
worms which are generally dark blue. Not infrequently these
larvae are found in small “whip-socket” tunnels in and beneath
the intima of the vessel. When a thrombus is present, this
appears to be the part in which the majority of larvae are located.
It may be added at this point that the mature worm is also a very
dangerous parasite because of its blood-sucking habits and its
VEry COmiImnon oceurrenca.

DISCUSBION

It may be reviewed that, on the basis of our autopsies, active
verminous aneurysm or arteritis appears to affect about 4 out of
5 equines on the Isthmus of Panama; that the lesion normally
involves only the larger mesenteric arteries; that the cause of this
disease is Strongylus vulgeris, which is the most frequently
oceurring parasitic species of Isthmian equines and one of the
most abundant.

In the face of these considerations, one’s interest naturally
turns to the importance of the disease. In view of what has
already been demonstrated, it might seem that the importance
of this condition is evident, vet there are some marked differences
of opinion. Many argue that a large aneurysm or one throwing
out a thrombotic embolus, or one obliterating the lumen of a
large artery, may lead to colic. This is probably true, but to
persist in emphasizing such a view is, so it seems to us, to miss
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the point. It is important to add that the 97 army animals of
our series had almost no histories of colie. Likewise, intermittent
lameness is a symptom which has been emphasized, and this also
undoubtedly oceurs from this condition. But the animals of our
series did not show intermittent lameness. A large proportion
did have “equine osteomalacia,” believed to be a deficiency
disturbanee, yet no one should diseard without investigation the
possibility that the nutritional disturbances are the local result
of diseased arteries. Indeed it has seemed that no one under-
stands the importance of verminous aneurysm. Certain view-
points have impressed us as being conservative and virtually
ineseapable.  In the first place, it can scarcely be doubted that
severg arteritis or an aneurysm are bad functional units. In
human medicine an analogous condition is viewed with some
alarm. Furthermore, il is reasonably clear that animsls, even
when severely allected, appear to thrive if granted freedom from
hard work and access to good food. Tt does not seem to be mere
coincidence that the army equines turned over to us were con-
demned upon the general grounds of unserviceableness. The faect
that verminous arferial disease in equines is characterized most
often by effusion of fluid into the body cavity and intestinal walls
and by an inability to do hard work has precluded an adequate
diagnosis of this condition.

Finally, if the disease is economically important because of its
deleterious effect upon the efficiency of equines, the objective
of research upon the condition must be directed toward preven-
tion and controel. It iz not yet apparent how these may be
accomplished under the conditions where they are most needed.
In so far, at least, as the situation in Panama is concerned, these
conditions imply that the methods employed shall be () ap-
plicable o large herds where equines cannot be individually
handled, (#) effective In open, unrestricted pasture areas where
the number of animals and the extent of their grazing areas are
only vaguely known, even by the owners, and (¢) inexpensive and
requiring & minimum of effort. Under such conditions, it is
apparent that methods necessitating izolation of animals, manure-
storage, pasture-rotation, stable-cleaning, individual drug treat-
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ments, and the like, are not feasible. In the last analysis,
however, it is probably true that expense alone is the factor
preventing the proper confrol of verminous aneurysm at the
present time.

SUMMARY

Postmortem studies of over two hundred equines in Panama
revealed active verminous arferitis or aneurysm in about 50
per cent of the cases. The disease was encountered in animals
of all ages, in both native and imported stock, and in horses,
mules, and burros. The typical lesion affected the anterior
mesenteric artery and was characterized by tortuosity, sclerosis,
thrombosis, and diminished caliber. Usually there were less
than ten worms—larvae of Strongyplus vulgaris (Looss, 1900)—
in the lesions. Many of the animals covered in this survey were
condemned because of unserviceableness, although a larger pro-
portion was reasonably representative stock of this locality. The
probable effect of verminous arteritis upon the efficiency of
equines was emphasized and the prerequisites for the type of
control needed in this region were outlined.
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PLATE 1
VERMINOTU2 Awgunvsus (YTyeE 1) ArrFEcriso () tie Aonta, (B) toe Aw-
TERICE MESENTERIC ARTERY, AND (£) THE AORTA AND THE MesgnTERIC
. S'J'L"B”
These lesions were relatively elean st sutopsy snd probsbly constituted more
of a potential than actual source of functional damsge. Frank aneuryams of this
nature sre relatively uneommon,
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PLATE 2
Threk-waLLleD VEsSELS Boowieg Some Cosmeexsaorony Droatios 5 Tves o
T the vight of A is s nearly nocmal vessel for compareizon.  In the lawer arter-
ies of Boand (7 some worms can be seen (Strongplne sulgeris], and in these views
alsa the thickened and denaged vaseular walls are faivly prominent.  Lesions of
this nakure are common.
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PLATICE

Tomrvors BULEROTIE VESAELS 0F TMINISiNG Canisemn gl e ] i R |

In mest cozes it was nevessary fo dissee L away the wall of the vessel in ordor
to expese the lamen.  On the right of A s o pormal vesgel or comparisen.  Con-
ditions surh as shown to Lhe right of 8 and € sumzgest that the thros “types' of

vermizons arberial lesians diseussed in this ceport see somewhat arbivery. Nate

that coet of these vessels shows stenasiz oF olpmel complete obiiteration of the
tumen, This Lype of lesion i very common and s rossrded ns Frurs Lineeal 1y
ST,
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