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WHY IS IT SHIVERS-STRINGHALT SYNDROME?
IS IT SHIVERS?

IS IT STRINGHALT?

SHIVERS HIND LIMBS:
ONE LIMB OR BOTH
LIMBS

SHIVERS WALKING
FORWARD OR
BACKWARDS?

STRINGHALT WALKING
FORWARD OR
BACKWARDS?

STRINGHALT WALKING
FORWARD BUT
SHIVERS BACKING?

COMPLETELY HAVE NO
IDEA OF WHICH IT IS:
SHIVERS OR
STRINGHALT

FRONT LIMB SHIVERS
AND STRINGHALT:
SLAMMING LIMB
DOWN, UNABLE TO
PICK UP

SHIVERS FRONT LIMBS:
ONE LIMB OR BOTH
LIMBS

SHIVERS AND
STRINGHALT WALKING
FORWARD OR
BACKWARDS

JOIN THE PARTY!
CONFUSED?????

EVERYONE IS
CONFUSED!

SHIVERS
• TODAYS DEFINITION: PROGRESSIVE,
LOCOMOTION-INDUCED MOVEMENT DISORDER
• AFFECTS HORSES WORLD-WIDE
• PRESENT IN HORSES FOR HUNDREDS IF NOT
THOUSANDS OF YEARS
• NO KNOWN EFFECTIVE TREATMENT
• HUMANE EUTHANASIA

SHIVERS: PRE-INDUSTRIAL REVOLUTION

• HORSES WERE
• “THE LIVING MACHINE”
• TRANSPORTATION
• FARMING-WORK
• HAULING AND CARRYING

SHIVERS: HISTORY
• SHIVERS CONSIDERED:
• “COMMON AS DIRT”
• PREVALENCE HIGH:
• SHIVERS
• STRINGHALT
• SHIVERS AND STRINGHALT

SHIVERS: HISTORY
• William Williams
• The Principles and Practice of
Veterinary Surgery. 4th Edition. 1882
•J.R. McCall
•”Stringhalt” and “Shivering”.
Proceedings 28th Meeting of National
Veterinary Association, London 1910

William Williams 1882
Chorea = Shivers = Stringhalt
• Page 245:
• Definition. — An irregular convulsive clonic action of the voluntary muscles, confined
generally in the horse to the posterior extremities, constituting " stringhalt," and in the dog
as a sequel to distemper, to the anterior ones, neck, and face, by which they are withdrawn
from the control of volition.

• Professor Dick was of opinion that it was due to the presence of tumours in the lateral
ventricles of the brain, and supported his views by a post mortem proof. But tumours in the
ventricles may be present without chorea; and chorea is very often present without such
tumours. Other writers have traced its origin to a hypertrophied condition of the nerves
given off from the lumbar plexus, to the pressure of some exotoses on a nerve, and to
paralysis of the muscles antagonistic to those affected with the spasm.

William Williams 1882
Chorea = Shivers = Stringhalt
• Stringhalt may be defined to be an involuntary convulsive motion of the muscles, generally
those of one or both hind legs, but occasionally it is seen in the fore legs also.
• The limb or limbs affected are convulsively elevated from the ground, and brought down again
with more than natural force. It is not always to be noticed at every step the horse takes. He
may go several paces, as many as twenty, without exhibiting any signs of stringhalt; then, all at
once, the limb or limbs will be suddenly elevated from the ground with a peculiarly sharp
sudden jerk. It is necessary sometimes to turn the animal round from right to left, and from left
to right, in order to make him show any signs of stringhalt, the symptoms of the disease being
exhibited as be turns one way only. It is generally developed slowly, but I have seen very
aggravated cases come on in one night, and as age advances it always becomes worse. It should
be viewed as an unsoundness, and as a cause of depreciation of the animal's value. In two
horses which had suffered from very violent stringhalt, the post mortem examination revealed
exostoses on the shaft of the ilium, involving the great sciatic nerves.
• In grey horses, stringhalt is occasionally due to a deposition of melanotic material in the sheath
of the great crural nerves.. This view is supported by the fact that injuries to the feet, or any part
of the limbs affected with stringhalt, are very prone to be succeeded by increase of the spasm,
by much nervous excitement, and by tetanus.

William Williams 1882
Chorea = Shivers = Stringhalt
• Some horses affected with stringhalt, when injured in the feet, become almost
unmanageable from the extent of the spasm; they are soon exhausted by the
expenditure of nervous and muscular force, and the mortality from such injuries is
much greater than in horses free from stringhalt.
• There is no treatment in chronic stringhalt I have divided the tibial nerves when it
has been associated with bone-spavin. In this case it was confined to one leg only,
and to a fearful extent, the foot being caught up with extreme rapidity, and
brought down with great violence, insomuch that the shoe was repeatedly broken
by the violence of the concussion. There was a bone- spavin on the hock, with
considerable heat and tenderness. After trying various remedies upon the hock
without good result, I divided the tibial nerves; but the animal derived no benefit
from the operation. In aggravated cases the limbs are adducted, the foot thrown
outwards, as well as elevated, during the act of progression.

William Williams 1882
Immobilite, Shivering, Sprained Back, Etc
• " Shivering " is another peculiar nervo-muscular affection of the posterior extremities,
resembling stringhalt, and manifested more particularly during the acts of " backing " or "
turning round."
• In a case of this kind the animal, when made to back, will perform that act with some
difficulty; the muscles of the gluteal and femoral regions are thrown into a state of " clonic
spasm," contracting and relaxing in a very irregular manner; hence the term " shivering,"
from the resemblance of the muscular action to trembling or shivering. In many cases the
tail is spasmodically elevated and depressed in the manner of a pump-handle, and the
limbs elevated from the ground by a peculiar rigid or stiff movement; the foot often
suspended for a moment, as if the animal were unable to direct the action of the muscles.
• When moved forwards, the necessary actions will be performed tolerably well, but the
backward movement is done with more or less difficulty, and sometimes it cannot be
performed at all.

William Williams 1882
Immobilite, Shivering, Sprained Back, Etc
• Shivering, immobilite, strained back, and their various modifications, must
be considered as causes of unsoundness, since their tendency is to increase
in severity as the animal becomes older. They often interfere with his
condition, and generally give him an aged appearance before he has
reached his prime; and they prevent him lying down, particularly if he is
confined in a stall. Some horses, while so affected, lie down well enough;
the majority, however, scarcely ever do so, but fall down in their sleep
occasionally, and being unable to rise again without assistance, often injure
themselves by struggling. Animals of this kind should always be slung at
night.
• Hereditary tendency. — I think there can be no doubt as to hereditary
predisposition being one of the causes of the foregoing diseases; indeed, I
have had sufficient proof, in my own experience, to convince me that such
is the case.

SHIVERS: HISTORY 1930
•The Veterinary Record. ”Some
Aspects of Osteo-Arthritis of the
Vertebral Column”. February 1,
1930
•William M. Mitchell.
•The Veterinary Record. “Some
Further Observations on
Pathological Changes Found in
Horses Affected with “Shivering”
and Their Significance”. June 21,
1930

• William M. Mitchell
• The Veterinary Record. ”Some
Aspects of Osteo-Arthritis of
the Vertebral Column”.
• February 1, 1930

WILLIAM M. MITCHELL
FEBRUARY 1, 1930
• From September last I have taken every opportunity of examining horse carcases, more particularly the
thoracic and lumbar regions, and the specimens laid out illustrate the diversity of pathological changes
occurring in the vertebral column.
• The total number of horses destroyed at the Zoo from September to April inclusive was 116, and I have,
from 33 of these horses, obtained some portion or other of the vertebral column showing osteo-arthritic
changes.
• From the frequency with which specimens were obtained in this region in September, I was led to believe
that the Lumbar Vertebrae, with their more complicated articulations associated with the transverse
processes of the 4th, 5th and 6th., would in all probability show similar changes.
• Remembering that the Lumbo-Sacral plexus of nerves was formed by the ventral roots of the 4th, 5th and
6th Lumbar and 1st and 2nd Sacral nerves, and that the ventral intervertebral foramina, by which the first
three of these roots emerge, were in close proximity to joints medially. and laterally, it struck me that the
nerves emerging from these foramina were peculiarly liable to suffer from the effects of osteo-arthritic
change if these neighbouring joints should ever be affected.
• From this deduction I began to wonder if the conditions shivering and stringhalt might be explained in this
way. It so happened that about this time a shiverer came to my notice which I managed to get the Zoo to
buy for slaughter and I thus got an opportunity of testing the hypo- thesis I had formulated. (See Case 1
below.)

Case 1
• History. -A heavy draught gelding, about 16 years old and in somewhat poor condition, came under
treatment on account of a large superficial burn on the near thigh, but as the area would have taken a long
time to heal and the horse was a marked shiverer in the off hind leg, destruction was advised.
• Post-mortem examination. –The carcase when hung up revealed little wrong with the thoracic vertebrae.
On removal of the sub-lumbar muscles a large rounded spherical exostosis about 2 in. in diameter was
found on the left side, i.e. on the opposite side to that in which clonic spasms of the thigh muscles had
been noticed, whereas at first glance the other half of the vertebrae appeared normal. More careful
dissection, however, showed that the ventral intervertebral foramen between the 4th and 5th Lumbar
Vertebrae on the right side was markedly diminished compared with the other side which had the large
exostosis and that the ventral root of the 4th Lumbar nerve was definitely compressed by the osteoarthritic change.

Case 2
• The horse was 23 years old and he said that for the last ten years the horse had been "
nerved " in the off hind leg and about a year ago signs of similar trouble commenced in the
near hind leg. The animal became so bad lately that at times he would catch up the leg and
almost fall over.
• For some time there had been considerable difficulty in backing.

Case 2
•

Post-mortem examination.

•

(a) Osteo-arthritis of the costo-vertebral articulations was easily seen on inspection of the thoracic part of the spine owing to the marked lipping of the
joint margins. These articulations, I find, are a very good guide in determining the likelihood of osteo-arthritic change else- where in the body.

•

(b) A very distinctive feature on viewing the carcase was the pale salmon-coloured appearance of the 6th intercostal space on the left side; all other
spaces were of a normal reddish brown colour…..it was filled by osteo-arthritic over- growth from the two adjacent costo-vertebral articulations
completely bridging the space and so involving the intercostal nerve supplying the intercostal muscles. (Specimen exhibited.)

•

This appears to me to be an excellent example of how osteo-arthritis may produce remote effects on muscles even to the point of complete paralysis.

•

(c) Lumbar Vertebrae. (Specimen 'exhibited.)-This horse possessed no inter-transverse articulations between the 4th and 5th vertebrae.

•

The most obvious bony change was a rounded bony boss uniting the transverse processes of the 4th and 5th on the left side.

•

The inter-transverse articulations between the 5th and 6th on both sides showed lipping with encroachment upon the ventral intervertebral foramina.

•

The bodies of the vertebrae on either side of the articulations between the 3rd and 4th and the 4th and 5th bulged externally so that the depression on
either side of the body of the 4th vertebrae was deeper than normal.

•

Examination of the floor of the vertebral canal showed corresponding slight encroachment on the canal, from osteo- arthritic change of the adjacent
ends of the bodies of the 4th and 5th. The vein lying at the side of the dorsal longitudinal ligament on the right side above the 5th vertebra was only
about 1/5th the normal diameter.

•

The general impression gained from consideration of the lumbar region as a whole was that the 5th vertebra had been the chief sufferer in the chronic
changes, appearing as if it had had a slight twist on a longitudinal axis running through the centre of the body.

•

The variety of changes in the vertebral column makes it difficult to point to any particular site as the cause of the signs shown during life.

William M. Mitchell
Discussion:
•

I think you must all agree, from the figures given and specimens exhibited, that osteo-arthritis affecting the vertebral column is not only
fairly common, in old horses at any rate, but also that the lesions are very variable. A pure pathological study of the specimens would have
been very interesting, but my object has been to try and connect up clinical signs of some conditions the etiology of which is unknown, with
gross pathological findings.

•

This investigation is obviously very incomplete without considerably more evidence, especially from young animals, and I must confess that
my main object in putting forward my views is to gain your help to obtain such animals for further study.

•

Stringhalt and Shivering.

•

The cause of the conditions " Stringhalt " and " Shivering " was last investigated in this country, as far as I can gather, by McCall (1) who had
the spinal cord and brain examined for degenerations in a case of each, but nothing abnormal was found.

•

My contention is that shiverering and stringhalt are merely signs of osteo-arthritis affecting the vertebral column and that the varying site of
muscular spasm depends upon the nerve roots implicated. The greater frequency of signs of these two conditions occurring in the hind
limbs depends upon the peculiar anatomical relationship of the intervertebral foramina associated with the last 3 Lumbar nerves which help
to form the Lumbo-Sacral plexus.

•

In the early stages of the osteo-arthritic change no clinical signs are noticeable, then later some irritation of nerve roots develops and the
signs of shivering, and to a less extent stringhalt, gradually increase in frequency.

•

In the worst cases the blood supply to the spinal cord may be interfered with, producing a congestion of the cord, and this would account
for the terminal paraplegia sometimes met with in shiverers.

•

So far no microscopical examination of nerve roots or spinal cord has been carried out to see if there is any degeneration of nerve fibres
associated with the suspected factor of osteo-arthritis.
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William M. Mitchell
June 30, 1930
• In a previous paper, I discussed the problem of shivering as met with in three old
horses and expressed the opinion that an investigation of the condition in young
horses might throw more light on its cause.
• In the old horses which I examined, gross changes of an osteo-arthritic nature were
the outstanding features, especially in the vertebral column, and l suspected that
the signs of shivering might be due to pressure effects on the roots of the nerves
going to form the lumbosacral plexus. Since then, l have been able to examine,
post- mortem, three definite shiverers, aged 2, 4 ½ and 5 years respectively, and
again osteo-arthritis has been a prominent feature, though there were no marked
exostoses on the vertebrae which one could incriminate as possibly causing
pressure on lumbar or sacral nerve roots.
• The point I wish to stress is that l have yet to examine a shiverer, young or old, in
which there is no osteo- arthritis.

William M. Mitchell
June 30, 1930
• l think l can assert that a horse which is a shiverer will always show some evidence
of osteo-arthritis, often clinically, but certainly on post-mortem examination.
• Periosteal Separation.- ln the case of the 5-year-old, while examining the right hip
joint, l found there was a partial disintegration of the accessory ligament and,
following its course in the groove on the ventral surface of the pubis, I was
surprised to find that the periosteum over the ventral surface of the pubis was
completely detached from the bone. There was no evidence of any hemorrhage
between the bone and the periosteum.
• When l came to examine the sciatic nerves just behind the hip joints I found
marked haemorrhage and edema around the nerves which were connected with
similar fractures of both sciatic tubers. On boiling out the hip bone, (specimens
exhibited) a fine deposit of new bone can be seen over both dorsal and ventral
surfaces of the pubis and ischia. You will see from the specimen that the fractured
portions are only small similar detachments, as if the fracture; were due to a
pathological condition of the bones associated with excessive muscular action.

William M. Mitchell
June 30, 1930
• Nervous System.- As I was not satisfied that pressure upon nerve roots could account for
clinical signs of shivering, it became obvious that a more careful examination of the
nervous system was necessary. So far, l have found no gross change in the brain or spinal
cord removed from the three young shiverers, but they have been retained for future
investigation. In my previous series of cases I had already noticed a marked congestion, one
might almost call it a definite haemorrhage, involving the roots of some of the lumbar
nerves. I have not seen any such change in the three young horses, but examination of the
sciatic nerve has revealed a varying extent of slightly congested edematous nerve trunk, in
marked contrast to the pale portions immediately above and below the affected area. The
lesion is a bilateral one. This area of the nerve varied from three to five inches in length and
in all cases was situated just behind the level of the hip joint. In the 2 and 4 ½ year old
horses, in addition to this diffuse pink appearance, there were small petechial
haemorrhages scattered throughout the edematous area. A similar bilateral change has
also been seen in the median and radial nerves on the inside of the arm in the 4 ½ year old,
which during life showed inability to flex the fore limbs when backed, tending rather to
slide the feet back along the ground. The 5-year-old had the gross haemorrhage associated
with the apparent fracture of the sciatic tubers which l have already described, extending
to, and involving the nerve trunks.

William M. Mitchell
June 30, 1930
• Provisional Conclusions Regarding Shivering.- Even at this stage of a very
incomplete investigation, from the various pathological facts recorded, it
appears to me that shivering is merely one of the many local manifestation
of a general disease from which horses in general suffer. I leave it to you to
picture to yourself the numerous local manifestations likely to be due to a
common etiological factor or factors which at present are diagnosed as
definite clinical entities.
• Heredity.• Concussion.• Diet.-
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ANATOMY

WHAT IS CAUSING SHIVERS

WHAT IS
NEXT???

WHAT IS CAUSING STRINGHALT

WHAT IS THE DIFFERENCE B/W SHIVERS &
STRINGHALT?

WHAT YOU CAN DO?
SUBSCRIBE

SUBSCRIBE TO THIS CHANNEL

STAY

STAY TUNED TO THIS CHANNEL

SHARE

SHARE THIS CHANNEL

LISTEN

LISTEN TO: THE HORSE FIRST PODCAST

DONATE

DONATE TO THE KINEMATIC RESEARCH AT DECLUE EQUINE.COM

