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Ixsuries of the head have been looked upon
with great interest by writers on surgery from the
earliest days of our art, and the works of surgical
authors, from the time of Hippocrates to the pres-
ent day, abound in observations and instructions
with regard to the management of that class of
affections. o

Injuries of the spine, however, whether, as sug-
gested by Sir Benjamin Brodie, because the spine
has been considered as a mere appendage to the
head, or possibly on account of the confessedly
hopeless nature of many of these injuries, have re-
ceived but comparatively little attention; and we
find the same remarks and the same cases quoted
(and not unfrequently, it must be acknowledged,
misquoted) from book to book, without any appar-
ent effort on the author’s part to ascertain the cor-
rectness of his predecessor’s observations.

In the early part of the present century, a contro-
versy which arose between Sir Charles Bell and Sir
Astley Cooper, as to the propriety of treating frac-
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6 INJURIES OF THE SPINE.

tures of the spine by trephining or resection, excited
great attention in the minds of the surgical profes-
sion, and, as a consequence, more reliable informa-
tion upon spinal injuries has been accumulated since
that time than during the whole preceding period.

But there are several points in the pathology and
treatment of injuries of the spine which are yet un-
decided; among them, notably, the propriety of
spinal resection, the very matter so energetically, if
not always courteously, debated by the two great
authorities referred to; and it is as a contribution
toward the settlement of these vexed questions that
this essay is respectfully submitted.

I am not aware that any attempt has been hith-
erto made to obtain statisties upon these points from
collected clinical records; and the rarity of this
class of cases, or at least of such as admit of careful
clinical study, is so great, that it is impossible for
any observer to find in his individual experience a
sufficiently large number to warrant a positive ex-
pression of opinion.

Of 1901 fractures treated during six years at the
Middlesex Hospital, only 8 were fractures of the
vertebree,* while it is stated by Malgaigne that but
14 such cases were met with at the Hotel Dieu in
eleven years.

* Lonsdale: Treatise on Fractures.
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The experience of the Pennsylvania Hospital
gshows likewise the rarity of these injuries. Thus
in ten years, from 1830 to 1839 inclusive, there were
treated but 8 cases of fractured spine, and 1 of
spinal dislocation;* while the record of fractures
kept at the same hospital during the past fourteen
years shows that the vertebrse were aftected in but
24 out of nearly 4000 cases treated during that
period.

Before entering upon a discussion of the symp-
toms and treatment of spinal injuries, it may be
well to consider briefly a class of cases which,
though probably of more frequent occurrence than
any other, but seldom come under the notice of the
surgeon. These are cases of spinal concussion or
contusion. The majority of these cases, like those
of concussion or contusion of the brain, are of but
slight importance ; and though fatal cases have been
from time to time recorded, they are even in slighter
proportion than in cases of contused brain. The
reason for this is not merely, as might be supposed,
on account of the greater importance of the brain
to the maintenance of life, but is in a great measure
due, as recently pointed out by Dr. Lidell, to the
mechanical arrangement by which the spinal cord
floats loosely in an elastic medium (the cerebro-

* Norris: Am. Jour. of Med. Sci., 1841.
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spinal fluid) within its bony case, while the brain
fits so closely to the skull as to be much more ex-
posed to injury.*

CasE.—A male child of two years was admitted
to the Pennsylvania Hospital on November 13th,
1861, having a short time previously received a
severe blow upon the back. There were no exter-
nal marks of injury, but the lower limbs were para-
lyzed, doubling up upon themselves when an effort
was made to place the child in an erect position.
e was discharged, cured, after two months, his
treatment having consisted in little else than rest in
a recumbent posture.

The cause of paralysis in some of these cases is
rather obscure. In fatal cases the post-mortem ap-
pearances have generally consisted in effusion of
blood, with more or less softening of the cord strue-
ture; but in some cases which have recovered, the
paralysis has been so ephemeral as to give rise to
the impression that its cause has been congestion
rather than actual extravasation.

As a case of the first class may be instanced that
reported by Dr. Kirkbride,{ in which paralysis did
not come on for two days, and was not complete for

¥* Lidell: Am. Jour. Med, Seci., N. 8., vol. xlviii.
T Am. Jour. Med. S¢i., 0. 8., vol. xv,
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two days longer, death ensuing on the fifth, and the
autopsy showing extravasation of blood and soften-
ing of the spinal cord without either fracture or dis-
location. On the other hand, a case which recov-
ered is reported by Dr. J. S. Hughes,* in which
paralysis of the lower extremities came on immedi-
ately, but disappeared in four hours, being followed
by paralysis of the upper extremities, which ulti-
mately disappeared as well.

Boyer has reported fatal cases of contusion of the
spinal cord, in which, after death, no morbid appear-
ances could be detected in either cord or mem-
branes; but I suspect, if he had had the more accu-
rate means of observation afforded at the present
day, the structure of the cord substance would not
have been found unaltered.

Contusions of the spinal cord, like those of the
brain, do not always manifest their bad effects until
after a considerable interval of time. Thus a case
- is reported by M. Jules Luyst of a servant-girl aged
28, who fell from a chair while engaged in some
household duty, but thought herself so slightly in-
jured that she continued at her work till evening.
She died after twelve days, an autopsy showing apo-
plexy of the membranes and congestion of the sub-

* Am. Jour. Med. Sei., N. 8., vol. xxxiv.
1 Recueil des Travaux de la Sociéte Médicale d’Observation, t. i

A



10 INJURIES OF THE SPINE.

stance of the cord in the lumbar 1*egiﬂ.n, with apo-
plexy of the left ovary.

Dr. W. A. Hammond treated a girl for chronie
myelitis eleven months after the receipt of an injury
in the sacro-lumbar region ;* while Dr. Hughes, in
the paper already referred to, mentions having seen
a case of spinal contusion followed by cerebro-spinal
meningitis. Similar cases have been also recorded
by Sir Charles Bell.

The treatment of these cases in the early stage
may be almost summed up in the one word—rest.
Their different complications and sequelee demand
of course special attention in themselves. Dr. Ham-
mond’s case recovered under the administration of
ergot as the principal remedy.

The majority of cases of spinal injury which come
under the observation of the surgeon are those of
fracture, or of dislocation, or of fracture with dislo-
cation conjoined. A few cases are also on record
where the spinal cord has been wounded without
any injury to the vertebrz, and a few in which the
intervertebral cartilages and ligaments have been
ruptured, without fracture and without displace-
ment of the vertebree themselves. Many authors
have doubted the possibility of vertebral dislocation
without fracture, and Sir Astley Cooper stated that

* Am. Med. Times, 1861. T Surg. Obs.
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such a case had never come under his notice.* On
the other hand, many cases have been reported as
dislocations, in which slight fractures were proved
by post-mortem inspection to have existed. There
can be no doubt, however, that pure dislocation has
occurred frequently in the cervical region, and occa-
sionally even in the dorsal and lumbar portions of
the vertebral column. Of 394 cases of spinal injury,
the clinical histories of which I have examined, no
less than 124, or 31-47 per cent., are reported as pure
dislocations ; while 195, or 49-49 per cent., are re-
ported as pure fractures, and 53, or 13-45 per cent.,
as fractures with dislocation conjoined. I strongly
suspect that in some of the cases reported as dislo-
cations, there must have been slight bone lesions as
well, and that the name diastasis would be therefore
more appropriate than dislocation. As, however, a
positive diagnosis can only be made in many in-
stances by post-mortem inspection, and as the symp-
toms of all these injuries are much the same, and
the proper treatment, as I shall endeavor to show,
not materially different, it will be more clinically
correct, as well as more mﬂvenieut, to discuss them
together, than to separate them according to their
exact anatomical peculiarities.

The following table will exhibit the relative fre-

* Treatise on Dislocations and Fractures of Joints, p. 539,
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quency with which the several regions of the spine
have been aftected in recorded cases of injury:

Cervical region alone affected in ......... 208, or 52-79 per cent.

Cerviecal and dorsal regions affected in.. 4, ¢« 1-02 ¢
Dorsal region alone affected in.......... LD e T
Dorsal and lumbar regions affected in.. 20, ¢ 508
Lumbar region alone affected in........... 37, ¢« 9-39  «

Region not clearly indicated affected in 19, ¢ 4-83 s«

The large proportion of recorded injuries in the
cervical region is, I believe, to be accounted for on
the ground that these cases being but too often
rapidly fatal, excite naturally a great deal of interest
in the mind of the observer, and are therefore more
frequently thought worthy of publication than those
of injury in the dorsal or lumbar spine, which linger
on from month to month, passing successively under
the care of different surgeons, and looked upon by
~each as equally tedious and unsatisfactory.

It has long been recognized that the risk from in-
juries in the lower part of the spinal column is less
than when the lesion i1s nearer the brain; thus Fal-
lopius states distinetly that wounds of the lower
part of the spinal cord are not necessarily fatal;*
Morgagni, however, was of the opinion that injuries
of the cauda equina were more rapidly fatal than
where the cord itself was involved.}

# Opera Mediea, t. ii. p. 164,
T De Sed. et Caus. Morb., t. iii. pp. 148-9.



INJURIES OF THE SPINE. 13

As a rulé, the higher is the part injured, the
gloomier is the prognosis, and the more rapidly is
death apt to supervene; the exceptions being gen-
erally such in appearance only, and explicable by
the injury of the cord having extended higher than
the point of external lesion.

Injury of the cord above the third cervical verte-
bra is commonly followed by immediate death; and
Mahon, in experimenting upon dogs, found that the
slightest touch of a stylet between the first and
second cervical vertebree proved instantly fatal.*

As the nature and causes of injuries of the spine
differ in the different regions affected, they can be
better studied by taking up first the injuries of the
cervical region, and reserving those of the dorsal
and lumbar portions for a subsequent page.

Of 394 cases, the histories of which I have exam-
ined, the cervical spine was affected in 212, or 53-81
per cent.; rather more therefore than half of the
whole number.

Of these 212 cases, 104, or 49-06 per cent., are
reported as dislocations; 66, or 31-13 per cent., as
fractures without dislocation; and 84, or 16:04 per
cent., as fractures accompanied with dislocation.

In 5 cases (2:36 per cent.) the spinal cord was
wounded without injury to the vertebral canal,

* Médecine Légale, t. iii. p. 58.
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while in 2, or 0-94 per cent., there was rupture of
the intervertebral cartilages and ligaments without
displacement; and in 1 (0-47 per cent.), which ap-
parently proved fatal from other causes, the odon-
toid process constituted a separate bone, and articu-
lated with the rest of the axis by means of a false-
Jjoint.

As will be perceived by comparing the propor-
tion of dislocations in the cervical region (49:06 per
cent.) with the proportion of those injuries in the
gpine taken as a whole (31-47 per cent.), the former
greatly exceeds the latter; and this is what might
be expected not only from the different anatomical
structure of the vertebrse in the several parts of the
spine, but also from the fact pointed out by Mr.
Shaw, that in the dorsal region the ribs serve the
purpose of splints in preventing displacement.™

It should, however, be mentioned that other ob-
servers have placed the proportion of spinal disloca-
tions even higher than I have been led to do from
my own investigations; thus Mr. Bryant states that
in 17 autopsies made at Guy’s Hospital in cases of
spinal injury, during six years, no less than 6, or
35:29 per cent., were proved to have been pure
dislocations.

* Holmes: System of Surgery, vol. ii.
+ Guy’s Hospital Reports, 3d 8., vol. v.
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With regard to the sexes of those who met with
injuries of the cervical spine, more than three-
fourths of the whole are found to have been males.
The figures stand thus: males, 162, or 7642 per
cent.; females, 21, or 9-90 per cent.; and the sex not
stated in 29, or 13-68 per cent.

No age appears to be exempt from these in-
juries, though the majority are found in the most
active period of adult life. Galen taught, following
Hippocrates, that dislocation of the vertebrse was
an affection of childhood, subsequent to teething
and previous to the age of puberty.* In this state-
ment, however, he, in common with all the authors
of antiquity down even to the day of Ambrose
Paré, confounded vertebral dislocations with spinal
curvatures from causes other than traumatic. Of
the cases which I have collected, 22, or 10-38 per
cent., were less than 20 years of age; 75, or 35:38
per cent., were between 20 and 50 ; while 17, or 8:02
per cent., were more than 50 years old. In the re-
mainder the age is not mentioned. The youngest
was a child of 8 days, which was killed by its
mother, and the oldest a man of 74 years, who met
with his injury by falling down stairs.

The causes in 212 cases of injury to the cervical
spine may be compendiously seen in the following
table:

* Opera, ed. Kiihn, t. v. p. 695.
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B allE e ia s e iaersonssinnnaesanioninansnnussannnne I8, OF 48:56 per eent.
L e s B T o o RS
Falls and blows (simultaneous)............ 9, ¢ 4-24 L
Gunahiol WomndE sl aian it st pemsaase VLB R TR B s
MUAERI AT ROLIOT, suisainesasnspases acans aussatons Ly 55 T8 £
L2 S e T D
LN et LT R P e A RS e e )RR TR L
Mot agcertained......icocuiviisivissssmsasnasenstBig o disqf ks

The injuries were ascertained to have been from
direct violence in 62 cases (29'25 per cent.), and
from indirect violence in 44 cases (2075 per cent.).

In 5 cases (2:36 per cent.), the injuries were self-
inflicted ; once by a pistol-shot, and four times by
hanging.

Gouey supposed that fractures of the bodies of
vertebree could only take place when caused by
gunshot wounds; Heister, however, contradicted
this from his own experience, stating that he had
seen such fractures followed by death, and caused
by falls.*

Much discussion was at one time excited among
French surgeons by the fact that in the autopsies of
prisoners executed by hanging at Lyons, there was
universally found a dislocation between the first
“and second vertebrse, whereas this lesion was not
observed among those executed at Paris and else-
where. Louis explained the discrepancy by ascer-
taining that the difference depended on the peculiar

* Inst. Chirurg., t.i. p. 199,
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modus operandi of the hangman at Lyons, who was
in the habit of taking a seat upon the shoulders of
his vietims and twisting their heads until he heard
a crack in the neck.*

Several cases are recorded where children dislo-
cated the odontoid process in turning somersaults,
and it is stated by Marjolin that in very young per-
sons the odontoid process is so short that it may
pass behind its 1‘est1‘a.ii1i11g ligament without rup-
ture of the latter.f

To discuss the various accidents which caused
the injuries in the cases collected would occupy too
much space for the design of this essay, and the
reader is therefore referred to the tables appended,
where will be found briefly set forth the prinecipal
facts in reference to each case.

Before considering the symptomatology of spinal
injuries, it will be well to glance briefly at the
nature and causes of those occurring in other than
the cervical region.

In 130, or 32:99 per cent. of the cases collected,
the dorsal spine was affected; in 106, or 26:90 per
cent., the injuries being confined to this region.
Of these 130 cases, only 17, or 13-08 per cent., are
reported as dislocations; a remarkable diminution

* Boyer: Surgical Diseases, ete., transl. by Stevensg, vol. ii. p. 230.
T Dict. de Médecine, t. xiii. p. 383.

3



18 INJURIES OF THE SPINE.

from the proportion of these injuries in the cervical
region. Nearly two-thirds of the whole—85, or
65°39 per cent.—were fractures without disloecation,
and 21, or 16-15 per cent., fractures with dislocation
conjoined. Of the remainder, 5 (3:85 per cent.)
were wounds of the spinal cord without injury to
the vertebral canal, and 2, though reported as frac-
tures, I suspect to have been really of a different
class of injuries. In the Edinburgh Medical and
Philosophical Commentaries, vol. vi. p. 71, is a
paper by Mr. Charles Hall, describing a form of
paralysis dependent on what he terms a gradual
starting out of one or more vertebra ; and he states
that in these cases a spontaneous cure may be an-
ticipated, the contiguous vertebre gradually curv-
ing outward likewise, and thus relieving the cord
from compression. Under this head I think should
probably be placed the two cases referred to, as well
as those reported by Dr. John I. Packard of this city.*

More than four-fifths of those who received in-
juries of the dorsal spine were males, their number
being 107, or 8231 per cent. Only 8, or 615 per
cent., are stated to have been females, the sex of
the remainder not having been ascertained.

Ten, or 7-69 per cent., were less than 20 years of
age; 67, or 51-54 per cent., between 20 and 50;

= =

* Am. Jour. Med. Sci., vol. xxxvii.,, N. 8., p. 62.
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while only 3, or 2:31 per cent., are known to have
been more than 50 years old. The age was not
ascertained or not stated in the remaining 50 cases.

The causes in° 130 cases of injury of the dorsal
spine may be seen in the following table:

B eiiaseiicsa ansanir sarsassasssssnansrney DOy OF 40°77 per eent.
B i e R PG B
Falls and blows (simultaneous)........cce.. 2, ¢ 1-64 &
T T [ et S ) ML
B R T L oot aanass basananas B anananns 8, « §-15
0L BRCETIAITNG . ovvsessirsnnsinissinsnisssnaneas 20, F5 19-23 i

The injuries were produced by direct violence in
41 cases, or 31-54 per cent. of the whole, and by
indirect violence in 10 cases, or 7-69 per cent.

The lumbar region of the spine I have found to
be affected in 57 cases, or 14-46 per cent. of the
whole number. Of these, only 3, or 5:26 per cent.,
are reported as dislocations, a still smaller propor-
tion than was found in the dorsal region; a fact
which proves, I think, that the comparative mo-
bility of the several parts of the spine has little if
anything to do with their relative suseeptibility to
dislocation, the lumbar vertebrze being quite as mo-
bile as the dorsal. By far the largest number of
these injuries of the lumbar spine were fractures;
the figures are 46, or 80-70 per cent. of the whole:
4, or 7-02 per cent., are reported as fractures with
dislocation, and 1 (1-75 per cent.) as a wound ot the
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spinal cord; while in 3 (526 per cent.) the exact
nature of the injury was not ascertained.

Fifty-two of the 57 (91-23 per cent.) were males;
3, or 526 per cent., being females, and the sex of
the two others not known.

Eight, or 14-04 per cent., were under 20 years of
age; 23, or 40-35 per cent., between 20 and 50; and 6,
or 10-52 per cent., over 50 years old. The ages of the
remaining 20 were either not known or not stated.

The following table will give the causes in these
57 cases of injury to the lumbar spine:

Fallg cociicasansisisesssranissismsnsisessasessasna 20; 0080700 per cont.
| B B e s i [ G =k
Falls and blows (simultaneous)............ 1, ¢ 1-756 ¢
Bnsliol wWounde, .ol icciiiiiiisrisseisiniarnns Lity o6 hZ=Nil SRSk
O T R AO R i avii s v aiain e i as dvia wemsans s p DS 50 oy Pl EYUERRSIES
Not sseevtained. i iiiaaee (DG 55 SRR

The injuries were found to have been produced
by direct violence in 25, or 43-86 per cent. of the
cases, and by indirect violence in 5, or 8-77 per cent.

Suicide by a gunshot wound was the cause of in-
jury in 1 case (1-75 per cent.).

There yet remain to be considered the nature and
causes of 19 cases of spinal injury, in which the
locality 1s not definitely stated.

Of these, 2, or 10-53 per cent., are reported as
pure dislocations, and 14, or 73-68 per cent., as un-
complicated fractures; 1 as a wound of the spinal
cord (526 per cent.), and 2 the nature of which was
not positively ascertained, though supposed by their
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observer, Mr. Liston, to have been cases of lacera-
tion of the intervertebral ligaments, without either
fracture or dislocation.

Thirteen of the 19, or 68-42 per cent., were males,
and 2, or 10'53 per cent., females, the sex of the re-
maining 4 not being stated.

Four (21:05 per cent.) were between 20 and 50
years old, the ages of the rest being either not
known or not recorded.

The causes were as follows: falls, in 6, or 31-58
per cent.; blows, in 2, or 1053 per cent.; other
causes in 5, or 26:32 per cent.; and not stated in 6,
or 31-58 per cent. '

Direct violence is known to have caused the in-
jury in 1 case (5-26 per cent.), and indirect violence
in 2, or 10-53 per cent.

It will be seen from the above considerations that
falls have been the most frequent causes of injuries
of the spine. In two cases death resulted from fall-
ing backward from a fence, a distance of only a few
feet, while in several instances fatal injuries have
been produced by falls in the attempt to turn
somersaults; the latest case of this kind was re-
ported by my friend, Surgeon Gray, of the regular
army, in the number of the American Journal of the
Medical Sciences for July, 1866. It will also be ob-
served that more than one-seventh of the whole

g%
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number of cases have been attributed to indirect
violence—the counterstroke of the older writers;
and Justamond observes that in some cases, even
when the immediate effects appear but slight, falls
by counterstroke produce lumbar abscesses with
secondary disease of the vertebrze and ligaments.*

The comparatively small number of cases re-
ported as produced by gunshot wounds, is no doubt
owing to most of these cases proving fatal either
on the field of battle or shortly afterward, and not
therefore finding their way into contemporaneous
medical Iitriﬂture.

The next point to be studied with regard to
spinal injuries is their symptomatology; and here I
shall adopt in the main the classification used by
Sir Benjamin Brodie, in his admirable ¢ Observa-
tions,” in the twentieth volume of the Medico-Chir-
urgical Transactions.

By far the most frequent symptom in injuries of
the spine, whatever be the region affected, is paraly-
sis of the voluntary muscles below the seat of injury.
I find this phenomenon noted in 120 out of 212
cases oceurring in the cervical portion, being 56:60
per cent., while its absence is noted in but 11 cases,
or 519 per cent. It occurred in 73 out of 130 cases
where the dorsal region was involved, or 56-15 per

* Surgical Tracts, Houlston’s ed., pp. 280 ef seq.
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cent., and was absent in 12 cases, or 9-23 per cent.
Its presence is noted in 26 out of 57 (45-62 per cent.)
cases of injury of the lumbar spine, and in 9 out of
19 (47-37 per cent.) cases in which the locality is
not indicated ; while its absence is mentioned in but
8 (14:04 per cent.) of the former class, and in 1
(526 per cent.) of the latter.

No doubt motor paralysis existed in many cases
where its presence was not specially noted; either
from death ensuing before a careful examination
could be instituted, or from other lesions so compli-
cating the injury as to make a thorough examina-
tion impossible. Thus in a case which occurred at
the Episcopal Hospital during my last term of ser-
vice, a fracture of the lumbar vertebrse was accom-
panied with fractures of both legs and one thigh, so
that, though both lower extremities lay perfectly
helpless upon the bed, I was not able to say cer-
tainly, during the short interval that elapsed before
the patient’s death, whether or not he was actually
paralyzed.

In injuries below the second lumbar vertebra, if
paralysis exist at all, it is generally partial and tem-
porary; as the spinal cord itself does not usually
continue below this point, and the cauda equina is
comparatively free from risk of injury. Below the
eleventh dorsal vertebra, the paralysis is generally
not so complete as when the injury is above; for the
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cord is protected in this part by the roots of the
cauda equina. '

As a rule, paralysis does not extend to parts which
are supplied with nerves arising higher than the
seat of injury; and sometimes the exact point of
lesion can be accurately determined in this w:.iy.
Thus Mr. Erichsen has seen two cases of fracture
of the sixth cervical vertebra, in which there was
paralysis of the ulnar side of the forearm, and not
of the radial; thus fixing the point of injury as
below the origin of the external cutaneous and
radial nerves, and yet higher than the origin of the
ulnars.®* There are, however, some exceptions to
this rule. Thus in a case of Mr. Stafford’s, paraly-
sis of both upper and lower extremities accompanied
a fracture of the lumbar vertebrse, and a similar
case occurred in the practice of Sir Benjamin Bro-
die. These are, however, as stated by the latter,
probably exceptions in appearance only, a contusion
or other injury to the cord in its upper part coexist-
‘ing with the more patent injury below.t Again, in
some rare cases there may be paralysis of the upper
extremities, while the lower have never lost or have
regained their power of motion, as in Dr. J. S.
Hughes’s case already referred to, and in one re-
ported by Mr. Arnott in the Lancet for 1851.

* Beience and Art of Surgery, p. 298.
T Medico-Chirurg. Trans., vol. xx.
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Brodie also refers to cases quoted by Velpeau, in
which the spinal cord was said to have been com-
pletely divided without any paralysis ensuing. In
these cases, either the injury must have been very
low down, below the origins of most of the spinal
nerves, as suggested by Prof. Brown-Séquard,* or,
as seems to me more probable, and as plainly indi-*
cated by Brodie himself, the division was not so
complete as was imagined, enough fibres remaining
uncut to preserve the communication between the
brain and the parts below.

Not only can the seat of the cord lesion be ascer-
tained from observation of the parts paralyzed, but
the extent of the lesion has also been accurately de-
termined before death, by observing what muscles
can be made to contract by electricity. Thus M.
Landry, in a case of dislocation of the fifth dorsal
vertebra, found that the muscles of the thigh ceased
to respond to electricity, while those of the leg,
though equally paralyzed, continued to contract
when submitted to the electric stimulus. The
autopsy showed that the part of the spinal cord
whence arose the femoral nerves was disorganized,
while the part below which gave off the crural
nerves was quite healthy.

Thus the fact that each segment of the cord con-

# Lectures on the Central Nervous System, p. 224,
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stitutes a separate nerve centre, furnishes a means
of most accurately diagnosticating the extent of in-
jury which the cord has received.*

Paralysis of voluntary motion is generally sym-
metrical—that is to say, it extends equally on both
sides of the body. Mr. Liston, however, attended a

* case of fractured spine in which there was loss of
motion on one side, and of sensation on the other.}
This is of course to be explained by the injury
affecting one side only of the spinal cord, as in Dr.
J. Hughlings Jackson’s case of stab-wound of the
cervical region, where there was loss of motion and
ptosis on the side of the lesion, with loss of sensa-
tion on the opposite side.]

The next symptom which claims our attention in
injuries of the spine is the existence of muscular
spasins, In some cases even amounting to convulsions.
This symptom I find noted in connection with inju-
ries of the cervical region in 7 out of 212 cases, or
3-:30 per cent., and of 130 cases affecting the dorsal
spine, in 3, or 2:31 per cent.

Sir Benjamin Brodie supposed that this symptom
indicated compression of the spinal cord, and states

* Landry: Recueil des Travaux de la Société Médicale d’Observa-
tion, t. 1. p. xVil.

+ Elements of Surgery, p. 466.

I London Hospital Reports, vol. i. p. 374.
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that he had ¢ not met with any case in which it was
proved by dissection that this symptom existed in
combination with disorganization of the cord, and
independently of pressure on it.”” I am disposed to
agree with this statement, as applied to spasms oc-
curring in the early stage of spinal injuries, from an
examination of the cases which I have collected;
though the value of this symptom for diagnostie
purpﬁsea is diminished by the fact that the cord has
frequently been found compressed after death,
though no muscular spasms were present during
life.

Epileptic convulsions were found to follow a
blow on the back of the neck in a case recorded by
Bohn.*

Loss of sensation generally accompanies and is co-
extensive with motor paralysis in injuries of the
spine. So complete has been the ansesthesia in
some cases, that the patients have been totally un-
conscious of severe injuries received in the para-
lyzed parts.

Thus Dr. F. II. Hamilton, Jr., met with a case
of fracture in the cervical region with compression
of the cord, in which a compound fracture of the
thigh escaped the attention of both patient and at-
tendants, and was only accidentally discovered after

* Mahon: Médecine Légale, t. iii, p. 59,
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some time by the bedclothes becoming wet with
the escaping blood ;* while a still more remarkable
case is narrated by Dr. W. D. Purple, of a man who,
several years after receiving an injury in the dorsal
region, insisted upon having both thighs amputated
near the hip-joint, because he regarded them as
useless appendages, the amputations being per-
formed without the administration of any anges-
thetic, and yet the patient absolutely feeling no-
thing, and not manifesting the slightest emotion
during the course of the operation.f

But while sensation is generally abolished in
cases of paralysis from spinal injury, instances are
not wanting where it has been present in an unnat-
ural degree. I find hypersesthesia noted in 3 cases
of cervical injury (1-41 per cent.), and in 1 of dor-
sal (-77 per cent.). Thus in a case reported by Mr.
South, of fracture of several cervical vertebree, there
was paralysis with hypersesthesia on the right side,
while angesthesia was observed upon the left.f In
many cases where at first sensation and motion are
equally lost, the former may be completely regained,
while the latter remains still very imperfect; on the
other hand, the loss of sensation sometimes precedes
that of motion. Mr. Bryant met with a case of in-

¥ Am, Med. Times, N. 8., vol, viii.
T N. Y. Jour. Med., 1853.
1 Notes to Chelius’s Surgery, vol. i.
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jury in the dorsal region, where at first sensation
was absent, though the power of motion remained.
In a short time motor paralysis came on, while sen-
sation returned—both motion and feeling, however,
finally disappearing before death.*

Pain at the seat of injury is, us might be expected,
a prominent symptom in injuries of the spine. I
find it noted in nearly one-sixth of the entire num-
ber of cases, viz., in the cervical region, 40, or 18:86
per cent.; in the dorsal, 18, or 13-85 per cent.; and
in the lumbar, 5, or 8-77 per cent.

Four cases of injury of the cervical region (188
per cent.) were accompanied with great pain re-
ferred to other parts of the body, while in 2 cases
(94 per cent.) it is expressly stated that the patients
felt absolutely no pain whatever.

Unusual sensations, such as burning, constriction,
etc., are sometimes experienced and referred to
various parts of the body, though their nervous con-
nection with the sensorium may be entirely de-
stroyed at the time.

Dyspieea 1s a marked and distressing symptom of
spinal injuries in the cervical region. I find it
noted in 21 cases (9-90 per cent.); it was also ob-
served in 4 cases (3'08 per cent.) of injuries in the

* Guy’s Hospital Reports, 3d 8., veol. v.
4
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dorsal region. It is customary to say that in lesions
of the cervical cord respiration is performed by the
diaphragm alone; but, as pointed out by Mr. Shaw,
in his excellent paper in the second volume of
Holmes’s System of Surgery, in many of these cases
the diaphragm is greatly assisted by the serratus-
magnus muscle (supplied by the external thoracic
nerve), which, the shoulders being fixed, tends to
lift and expand the chest. In fact, it is questiona.
ble whether the diaphragm alone be sufficient for
respiration for more than a very short time. Where
the spinal cord is destroyed above the origin of the
phrenic nerve, death is of course instantaneous.

The occurrence of dyspneea in injuries of the dor-
sal spine is dependent upon two causes: first, as in-
dicated by Brodie, because the action of the abdom-
inal muscles is necessary for complete expiration ;
and secondly, as shown by Mr. Shaw, because paral-
ysis of these muscles permits the distention of the
bowels by gas, thus thrusting the diaphragm up-
ward, and mechanically interfering with its motion.
The occurrence of dyspncea toward the end of cases
of dorsal injury is generally due to progressive soft-
ening of the cord extending upward to the cervical
region.

Dysphagia has 'aceompﬂ.nied injuries of the cervi-
cal spine in 5 cases (2:36 per cent.), and vomiling 1n
8 (1+41 per cent.). Jaundice was observed in 1 case
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of dorsal injury, without any hepatic lesion being
discovered after death.

Most authors on spinal injuries have stated that
involuntary fecal discharges accompany lesions of the
cord in any portion of its length. Brodie, on the
other hand, says: ¢“In the first instance, whatever
be the seat of the injury in the spinal cord, the
bowels are torpid, so that they cannot be made to
act except under the influence of the most powertul
and he then goes on to say that the

2

purgatives ;’
exceptions are apparent merely, the contents of the
rectum at the period of injury being discharged in-
voluntarily, while cosfiveness 18 at the same time
established as the result of the paralyzed state of
the bowel. Neither of these statements seems to
me to be applicable to every case, and I believe the
true explanation has been furnished by Mr. Hilton,*
in the fact that, as the sphincter muscle of the rec-
tum is not entirely under the control of the will,
and as its nervous supply comes from the lowest
jportion of the cord, when this portion is involved in
the injury, the sphincter is paralyzed, and the con-
tents of the bowel involuntarily evacuated; while,
when the injury is higher up, this portion of the
cord continues for a time at least to act as a sepa-
rate nerve centre, and costiveness is the necessary
result.

* Guy’s Hospital Reports, 3d 8., vol. xi.
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Refention of urine is present in almost every case of
spinal injury, being followed after a time (if the pa-
tient survive) by incontinence—the urine constantly
dribbling away, producing excoriation, and inereas-
ing the tendency to bed-sores. Morgagni and
others have, however, reported cases where mconti-
nence of urine was present from the outset. A
rarer but more serious symptom than refention, 1s
suppression of urine, of which several remarkable
cases are on record. Thus Brodie met with a case
in which 8 ounces only of urine were secreted
in 50 hours. Dr. Joseph Comstoek, after a frac-
ture of the fifth cervieal vertebra, found absolutely
no urine secreted during 33 hours;* while Dorsey
knew a patient who passed no urine for two weeks,
nearly three quarts being evacuated by the eatheter
at the end of that time.}

Hematuria I find noted in one case, and sugar in
the urine also in a single instance: the latter was in
a case of fracture of the sixth cervical vertebra,
treated at the London Hospital ;{ it is of interest in
connection with recent experiments as to the artifi-
cial production of diabetes.

I have no remarks to offer with regard to the
changes which occur in the urine in the course of

- fe—_

* Boston Med. Jour., 1848,
+ Elements of Surgery, vol. i. p. 126,
1 Lond. Hosp. Reports, vol. i,
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spinal injuries; those interested in the matter are
respectfully referred to Sir Benjamin Brodie’s ex-
cellent paper already so often quoted.

The next symptom that demands our attention is
one equally remarkable and difficult of explanation:
I refer to priapism. I find this noted 16 times in
the injuries of the cervical region (7:55 per cent.),
and 9 times in those of the dorsal (6:92 per cent.).
It is, I believe, totally unconnected with the exist-
ence of voluptuous sensations, and my investiga-
tions confirm Brodie’s remark that it is never met
with but in connection with paralysis. Sir Benja-
min erred, however, in supposing that it was not
found in cases of injury below the sixth dorsal ver-
tebra; for it is noted in four such instances, re-
ported respectively by Messrs. Bryant,* Parker,7
Tripler,i and Hutchison.§ The best discussion of
this curious symptom with which I am acquainted,
may be found in Mr. Hilton’s admirable Clinieal
Lecture, in the eleventh volume, present series, of
Guy’s Hospital Reports, to which the attention of
the reader is respectfully invited.

Another symptom, which has generally escaped
the attention of writers on spinal injuries, is flushed

* Proec. Path. Soe. Lond., vol. viii.
+ N. Y. Jour. Med., 1852,

1 Ibid., 1851.

4 Am. Med. Times, 1861.
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face. This, I believe, is observed only in cases
where the cervical portion of the cord is affected,
and is accounted for by M. Topinard as due to a
partial paralysis of the sympathetic nerve, that
nerve getting its cervico-cephalic branch from the
“ cilio-spinal region” of the spinal cord, as demon-
strated by Messrs. Budge and Waller.* Flushing
of the face is usunally accompanied by lachrymation
and contracted pupils; I find it noted in 5 cases
(2:36 per cent.), all of the cervical region.

Alteration of the vital lemperature is a symptom
which has not yet been sufficiently investigated. I
find the temperature noted as abnormally high in
6 cases of Injury in the cervical region (2-83 per
cent.), and in 3 of the dorsal (2-31 per cent.). In a
case of injury of the cervical spine observed by Bro-
die, the thermometer, when placed between the
thighs, rose to 111° Fahr., and the temperature had
not fallen when ascertained immediately after the
patient’s death. Persistent elevation of the tem-
perature in spinal injuries is a most serious symp-
tom, and furnishes grounds for a gloomy prognosis.
It gives reason to fear that progressive disorganiza-
tion of the cord is going on which will almost surely
terminate fatally.

—

* Recueil des Travanx de la Société Médicale d’Observation, t. ii.
p. 508,
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Diminution of the temperature in the parts para-
lyzed is, as might be anticipated, not an unfrequent
symptom in the course of such spinal mjuries as
survive the risks of the earlier periods.

Tetanus might, a4 priori, be thought a symptom
which would frequently occur in the course of
gpinal injuries, but I find it noted in only one case;
and in that it was proved by post-mortem examina-
tion to have had an eccentric origin. It was a case
of gunshot fracture of the third lumbar vertebra,
and the autopsy showed a contusion of the anterior
erural nerve.* This seems to me a strong reason
for doubting whether tetanus is ever of centric
origin.

In view of the serious nature of most spinal inju-
ries, we would expect to find shock a frequent symp-
tom, yet I find it noted in but 7 cases: 6 of the
cervical region (2-83 per cent.), and 1 of the lumbar
(1-75 per cent.).

Concussion, or contusion of the brain, in varying
degrees, was observed 19 times (8:96 per cent.) in
injuries of the cervical region, 8 times (6-15 per
cent.) in those of the dorsal region, 4 times (7-02
per cent.) in those of the lumbar region, and once
(526 per cent.) in those the locality of which was
not ascertained. The greater frequency of this

* Lidell: Am. Jour. Med. Seci., N. 8., vol. xlviii.
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symptom in connection with lumbar injuries than
with dorsal, may probably be accounted for by the
greater liability of the brain to suffer from counter-
stroke in falls or blows upon the buttocks and loins,
than when the force is expended upon the middle
of the back.

Delirium occurred 13 times; viz., 6 times in cer-
vical injuries (2:83 per cent.), 5 times in dorsal (3-85
per cent.), and 2 times in lnmbar (3:51 per cent.).

Coma and insomnia are each noted twice, the cer-
vical spine being involved in every instance.

Gangrene and sloughing, or the formation of bed-
sores, become more frequent as the injury is situ-
ated in the lower part of the spinal column. These
evidences of impaired vitality were noted in the
cervical region but 3 times (141 per cent.), and in
the dorsal region 12 times, or 9:23 per cent., while
in the lumbar region the proportion rose as high as
13-29 per cent. (7 cases). Bed-sores are generally
phenomena of the latter stages of spinal lesions,
though in some cases they have appeared within a
very short time of the reception of the injury.

These are all the remarks I have to oftfer with re-
gard to the rafional symptoms of injuries of the
spine. The condition of the pulse, appearance of
the tongue, ete. do not present any remarkable dif-
ferences from what is observed after other serious
surgical accidents, and I do not think any peculiar
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information is to be derived from their examina-
tion. It has recently been asserted that the blood
drawn from the veins in spinal injuries is arterial in
hue; but the fact has not been confirmed by other
observers.*

With regard to the physical symptoms of injuries
of the spine, they may conveniently be classed
under the heads of deformity, mobility (or their op-
posites), and crepitus.

The ecomparative frequency of these symptoms
may be seen from the following tables:

DEFORMITY NOTED IN I7s ABSENCE NOTED IX

Cases.  Per cent., Cascs.  Per cent.
EEryichl TERIOD iouiissacnasinncs 835 OF 156700 cuviensns 4, or 1-88
Dorsal TR e R T [l [ R, S L T
IEHEBEE " ™ ciiseencoenens S A ) S e R L R

LT T T (S | L L [ ] S e e

MOBILITY NOTED IN TMMOBILITY NOTED IX

Cases. Per eent. Cases. Per eent.
CEryIca] TEPIoN ....ovncnareennane 18, OF 6:18..0c00vaeeen 12, or 666
Eombiar = e reeaiaea | LS il AR R fe R Sy TR TS

CREPITUS NOTED IN

Cages, Per cent.
Geﬁic&l regiun BB RS R R R AR RS R 5, ﬂr 2 36

Dorsal L A 7 12 |
LT R e e R L e D LR R IR R I R e e L

It may be seen from the consideration of the
various symptoms of spinal injuries, that their dif-

* Potter: Am. Jour. Med. Sci., N. 8., vol. xlv.
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ferential dingnosis is always difficult and often im-
possible.

Hippocerates recognized the fact that many cases
which were considered forward displacements of
the vertebrae were really but fractures of their spi-
nous processes; but no writer, so far as I know,
until Ambrose Paré, attempted accurately to dis-
tinguish the various accidents to which the spine
was subject. This illustrious surgeon drew the dis-
tinetion between luxations and subluxations of the
cervical vertebre, and made an advance from the
error perpetuated from the time of Galen, by recog-
nizing that some curvatures of the spine were pro-
duced by “inward causes;” his predecessors having
generally if not universally confused all cases of
spinal curvature under the head of backward dis-
placements from accidents.

Boyer,* Charles Bell,+ and Aston Key] have sev-
erally pointed out conditions of the cord resulting
from accident which may exactly simulate fractures
or dislocations of the vertebrze as far as the rational
symptoms are concerned ; and very slight observa-
tion is sufficient to show how unsatisfactory are the
physical phenomena as diagnostic marks.

Even crepitus, which we generally consider proof

* Burgical Diseases, ete., vol. ii.
1 Surgieal Observations.
1 Guy’s Hospital Reports, 1st 5., vol. iii.
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positive of the existence of a fracture, was, in one
of the nine cases in which it is noted, supposed to
have accompanied a pure dislocation, though as the
patient recovered, the diagnosis could not of course
be verified by an autopsy.

Riolan, in the case of a soldier who had been
hung but escaped death, supposed that there had
been no dislocation, only tearing or stretching
of the ligaments, because, though the head re-
mained inclined to one side, the power of rotation
was preserved;* but the fact is that the power of
rotation has sometimes been lost though the dislo-
cation has been certainly reduced, while in other
cases dislocation has been accompanied by unnatu-
ral mobility, remaining even in the corpse after
death.t

Fortunately it is not often necessary for any prac-
tical purpose to decide positively whether a given
injury of the spine be a fracture or a dislocation, or
a combination of both forms of injury. Pure dislo-
cations, as has been seen, are very rare except in
the cervical region; and it is therefore pretty safe
in an injury of any other locality to conclude that
the case is a fracture, or if accompanied with
marked deformity, a fracture with dislocation con-
joined.

* Marjolin: Dict. de Médecine, t. xiii. p. 382,
T Malgaigne: Traité des Fractures et des Luxations, t. ii. ad loec.
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Systematic writers have divided eervical disloca-
tions into several distinct classes, and those inter-
ested in the matter are referred to Malgaigne’s
admirable treatise, where the whole subject is
thoroughly and clearly discussed.

It is more important in any given case to be able
to say what is the probable amount of injury to the
spinal cord, and the means of doing this, though
already mostly discussed, may be here briefly reca-
pitulated.

If the paralysis below the seat of injury be imme-
diate, complete, and permanent, there is every rea-
son to fear that the cord has been absolutely divided.
If the paralysis be immediate but not permanent, it
is probably a case of ¢ concussion of the cord,” so
called, without serious structural lesion. Should
paralysis come on after a few hours, and gradually
increase to a certain point, then to diminish again,
it is probably due to effusion of blood, within or
without the cord, which, under favorable circum-
stances, may be reabsorbed, or coagulated, or may
possibly remain in a fluid state without giving fur-
ther annoyance, as in the case reported by Mr.
Heaviside.* If, however, the paralysis gradually
creep up, every day invading a fresh space, there is
scarcely room to doubt that progressive disorganiza-
tion of the cord is taking place, which, if not spon-

# Cooper: Disloe. and Fract. of Joints, p. 545.
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taneously arrested, will infallibly sooner or later
prove fatal.

The extent of cord lesion in a downward direc-
tion may be ascertained by the electric test pro-
posed by M. Landry, and deseribed on a previous
page.

Spasms of the voluntary muscles or convulsions
will generally indicate that the cord is compressed ;
though, on the other hand, serious compression of
the cord may exist without manifesting itself by the
production of spasms. '

A knowledge of the condition of the cord is the
most important item in forming an opinion as to the
result of a case, and upon this knowledge must
therefore be principally based the prognosis.

The condition of the cord affer death in those
cases in which it has been noted, may be seen from
the following table :

CERVICAL EE- | DORSAL REGION. | LUMBAR REGIOX.
COXDITION OF SPINAL CORD. GION.

(212 cases.) (130 cases.) (57 cases.)

Cases. Per cent. |Cases. Per cent.|Cases. Per cent.

Cord compressed in........coevuemnene 35 or 1651 6 or 461 2 or 51
Do. or membranes inflamed in.. 6 s2Eh 6 “ 4] 11
Do. disorganized in........ceeeenne. 32 = 1510 21 * 16°13 8 % 8T

Do. librea divided in................| 15 * 708 12 % 925 6 * 1052

I
Do. penetrated by spicule in..... 1 R L L TR g

|
1
Do. do. stretched in.....oooee.

Eall lodged in cord in..........cuuuee | L L i
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The Prognosis in cases of spinal injury, whether
as regards the result to life, or, in case life is spared,
the restoration of the patient to health and useful-
ness, must always be guarded, and in many cases is
of necessity unfavorable. These accidents are not,
however, by any means so fatal as 1s generally sup-
posed, nor are well-authenticated instances wanting
of patients restored, in spite of the most severe inju-
ries, to lives of active usefulness and enjoyment.

A high authority in experimental physiology, who
has lately taken up the defence of Cline’s operation
of spinal resection, has placed the proportion of
cases which survive severe spinal injuries under the
ordinary treatment at ‘“perhaps less than 1 per
100.”* I have been unable to find any reference to
the cases on which the writer's statistics are based ;
certainly in the cases, the histories of which I have
examined, the mortality has not been nearly so
large.

In the following table I have classed those as
recovered, who were sufficiently restored to pursue
their former occupations, or at any rate to maintain
themselves by comparatively active exertions; those
as relieved, who, though benefited by treatment,
could not be fairly considered as recovered; and

* Brown-Séquard : Lectures on the Central Nervous System, p.
259.



INJURIES OF THE SPINE. 43

those as not improved, who, though life was pro-
longed, yet remained as helpless as they were at the
beginning of their treatment.

TABULAR VIEW OF THE RESULTS IN 394 CASES OF
SPINAL INJURY.*

CERVICAL RE- |DORSAL REGION.| LUMEAR RE- | REGION NOT
ResuLr. GION. GION. STATED.
(212 cages.) (130 cases.) (87 casges.) | (19 cases.)
Cases. Per ct. Cases, Perct. Cases. Perct. Cases. Per ct.
Recovered .ccoovveenna | 238 or 17-92 28 or21-54 15 or 26-32 ‘ § or42:10
Believed......cconiee| 6 * 2:83 15 “10 6 “ 1052 | 8 “1579
Notimproved.....| 2 ¢ 94 | 6 % 461 | 1« 15 | 3 %1579 |
Died m.mm.“...m.é 164 = 7736 82 = G308 a4 S BE b 2633
Not stated............ | 2« .0y | BT 1 o < | o |

Hippocrates maintained that a fracture of the
spine was attended with less risk than a contusion,
and Galen followed him in the same view.} The
same idea may be traced in writings of a much later
day. Thus Hévin says that the greater is the injury
to the vertebrse, the less is the danger, for the cord
18 thus less liable to be hurt.]
an earlier page, the analogy between the spinal cord
and the brain does not hold good as regards contu-

But, as remarked in

sions, on account of the anatomical difference of

* In this table, as in others, it must be observed that cases in
which (wo regions of the spine were involved are noted under each
TEGion. ;

1 Opera Medica, ed. Kiihn, t. xviii. a. p. 565.

T Cours de Pathologie, t. ii. p. 390,
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their arrangements as regards their bony investi-
tures. If, therefore, the spinal column had escaped
njury, the surgeon would not be disposed to dread
any very serious lesion of the spinal cord. On the
other hand, the danger in all injuries of the spine is
proportionate to the amount of harm received by
the cord. Thus in the British army during the Cri-
mean war, of 10 cases of gunshot fracture of the
vertebree, without direct injury to the cord, 4 re-
covered, being all fractures of the processes with-
out invasion- of the spinal canal. The remaining
6, as well as 22 with direct lesion of the cord,
died.*

The danger in spinal injuries varies with the
locality aftected. As a rule, the nearer to the brain
is the seat of injury, the greater is the danger to
life. The ancients looked upon those cases in which
there was forward displacement as much more dan-
gerous than those in which the displacement was in
the opposite direction. Galen gave as a reason, that
the spinal nerves came off at the anterior part of the
spine, and that the top of the bladder was likely to
be pressed upon in anterior displacements. But the
real explanation of their opinion is to be found, I
think, in the fact that they almost all confused
curvatures of the spine with posterior displace-
ments.

¥ Lidell: Am. Jour. Med. Sei., N. 8., vol. xlviii, p. 317.
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In an injury of the cervical region the prognosis
must certainly be gloomy. The large majority of
these cases (except those of unilateral dislocation)
will almost surely prove fatal in a very few days or
even hours. Injuries of the dorsal spine, if of the
upper part, are full of danger; those of the lower
part may not cause death, but are often followed
by persistent paralysis. Injuries below the second
lambar vertebra offer a more favorable prognosis
than those in any other portion of the spine.

In the upper part of the vertebral column, the
danger is from interference with respiration; in the
lower part, chiefly from exhaustion, the formation of
bed-sores, and inflammation of the urinary organs.

There are certain symptoms which are justly con-
sidered important as furnishing grounds for prog-
nosis.

Dyspneea is a most unfavorable symptom: coming
on a few days after the accident, it generally indi-
cates progressive upward disorganization of the cord,
and even when arising from other causes, tends of
itself to a fatal issue by the accumulation of mucus
in the air-passages, the consequent deficient aeration
of the blood, and finally the induction of coma.

F'lushed face (unless from coincident pneumonia
or such other cause) is a symptom of the gravest
import: it indicates serious lesion of the cord in

the cervical region.
B*



44 INJURIES OF THE SPINE.

Increased animal temperature and priapism are also
serious symptoms, especially the former.

Eridences of cerebral disturbance are of course to be
dreaded, as indicating primary injury to the brain
or the spread of meningitis, according to the period
of their manifestation.

Supposing the first dangers to have passed by, a
diminution of paralysis is of course a most favor-
able symptom. The return of motor power is not
unfrequently acecompanied by involuntary contrac-
tions and twitchings of the muscles; these are not
to be considered unfavorable, although in an earlier
stage they are supposed by Brodie, and as I think
correctly, to indicate a certain amount of compres-
sion of the spinal cord. _

There is one cause of death in injuries of the
upper part of the spine, pointed out by Mr. Brans-
by B. Cooper, which so far as I know has not been
noticed by any other writer. This is the interfer-
ence with the function of the skin, placing the pa-
tient to a certain extent in the condition of a person
with an extensive burn.*

Aston Key has well remarked upon the dangers
of the cumulative effect of pressure upon the spinal
cord as well as upon the brain.t It is owing to this

# Med. Gazette, June 13, 1845,
+ Guy’s Hospital Reports, 1st 8., vol. iii. p. 17.
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that in many cases of chronic disease of the verte-
bree death occurs unexpectedly and without ap-
parent cause. Caries, or necrosis of the spine,
whether from traumatic or constitutional causes, are
full of risk to the patient, though cases are on
record of complete recovery after the exfoliation
of considerable portions of bone. Such are the
cases recorded by Wade,*
cer Wells.T

The following table exhibits the comparative du-

Mercogliano,t and Spen-

ration of fatal cases of spinal injury in the different
regions affected :

. CERVICAL RE- DorsAL RE- Lumean RE- l REGioN UN-

DURATION OF FATAL GION, GI0XN, GION, ENOWN,
CASES. 212 cases; 130 cases; a7 cazes; | 19 cases;
164 fatal. 82 fatal.- 34fatal. | 5 fatal.
Cases. Per ct. | Cases. Per ct. | Cases. Pcrct.lﬂases. Perct.
of whole. of whole. of whole, of wliole.

Died instantly or be- ‘

fore treatment ..... 19 or B-06 2or 1-54 Zor 351 |
Died within twenty- i

Four hoNrs.iverenees| 20 % 0-45 2% 237 4 % g-02 1or 526
Lived between add.;.r |

and a week......... 70 % 33-02 11 % 546 4 % 02 |
Lived between a

week and two

WECKS. uumsssnirmsns 18 = &-49 17T = 1308 6 % 1052 1% 5Hag
Lived between tvm

weeks and a

TGN - rinswin s nsinn g % 283 17 * 12308 6 % 1052 1 % 526
Lived bet.ween a.

month and & year..] 11 # 519 20 = 1538 8 « 1404 .
Lived more than &

i i e AR R 1T = PR 1 |
Duration not stated.] 18 * 540 12 # 023 2 = 35l 2 ¢ 1053

* Medico-Chirurgical Transactions, vol. xxxii.
T Am. Jour. Med. Seci., 0. 8., vol. xi. p. 520.
1 Ibid., N. 8., vol. li. p. 547.
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Not all of the cases that died after injuries of the
spine, proved fatal on account of the spinal lesion ;
for in a counsiderable number there were received at
the same time other injuries, sufficient in them-
selves to account for death. There were of such
cases, in the cervical region, 12, or 566 per cent.;
in the dorsal region, 15, or 1154 per cent.; in the
lumbar region, 9, or 1579 per cent.; and among
those the region of which was not stated, 1, or 5:26
per cent.

Bony union is rarely complete after fractures of
the vertebrze, according to Rokitansky, though in-
stances have been recorded by Cloquet, Aston Key,
and others. Anchylosis after disease of the verte-
brze is more frequent, and is in such cases the most
desirable termination; some very curious specimens
illustrating this condition are described by Lau-
rence, Bertin,* and Duverney.t

Rokitansky mentions a specimen, in the Vienna
Museum, of fracture of the odontoid process, where
life was prolonged for a considerable time without
any union ;{ and in Phillips’s often quoted case, the
atlas and odontoid process being broken and thrust
forward, the head had settled down and formed a

#* Traité d'Ostéologie, t. iii. p. 80.
1 Maladies des Os, t. ii. p. 131.
I Pathological Anatomy, Syd. Society ed., vol. iii. p. 246.
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new joint with the axis; the cord being uninjured,
and the patient dying of other causes.*

Before proceeding to consider the best method of
treating injuries of the spine, it may not be uninter-
esting to take a brief review of the opinions of some
of the most eminent teachers of our art, in days
preceding our own,

We learn from Hippocrates that the customary
mode of treating displacements of the spine, in his
day, was by fastening the patient to a ladder, and
shaking him in mid-air. This process was dignified
by the name of *“succussion.” It did not meet the
entire approval of the father of medicine; ‘“succus-
sion on a ladder,” he says, * has never straightened
anybody, as far as I know, but it is principally prae-
ticed by those physicians who seek to astonish the
mob—for to such persons these things appear won-
derful, for example, if they see a man suspended or
thrown down, or the like; and they always extol
such practices, and never give themselves any con-
cern whatever may result from the experiment,
whether bad or good. But the physicians who
follow such practices, as far as I have known them,
are all stupid.”t

He then goes on to describe how succussion

* Med.-Chirurg. Transact, vol. xx. p. 78.
1 Hippocrates: Adams’s transl., vol. ii. p. 605.
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should be performed if attempted at all, laying
stress upon the importance of the patient being
strapped to the ladder head downward (in case of
injury in the lower part of the spine), so that the

weight of the 33:1.# @lwu;lﬂéf arincipally below the
point affecte % B S G 5

Displace 1§thfPrwzgd, 1997;}' are hopeless;
those cases vl‘n}h Jaxg.been supp sed to have re-
‘?%‘ryeilggh1 fractures of the

»displacements in a back-

covered, havi

SpINOuUs Processes.
ward direction he recommends the following treat-
ment, the patient being stretched upon a bed or
table in a prone position. *The physician, or some
person who is strong and not uninstructed, should
apply the palm of one hand to the hump, and then
having laid the other hand upon the former, he
should make pressure, attending whether this force
should be applied directly downward or toward the
head or toward the hips. This method of applying
force is particularly safe; and it is also safe for a
person to sit upon the hump while extension is
made and raising himself up to let himself fall
down again upon the patient. And there is no-
thing to prevent a person from placing a foot on
the hump and supporting his weight on it, and
making gentle pressure.”* A more powerful means

* Loe. cit., p. 612,
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than any other is to use a board fastened to one side
of the bed, passing over the seat of deformity and
employed as a lever of the second order.

The same treatment, with but slight variations, is
recommended by PPaulus Algineta, Albucasis, Haly
Abbas, Avicenna, Oribasius, and Celsus.

In cases of fracture, according to Kgineta, the
surgeon must, if possible, attempt to extract the
compressing bone by incision (having first warned
the patient of his danger), or, if not, should soothe
the patient by antiphlogistic treatment.* The same
recommendation is also given by Albucasis, Haly
Abbas, and Avicenna.

Ambrose Paré recommends extension and rota-
tion in dislocations of the cervical vertebrae, and ex-
tension with pressure in those of other regions. In
cases of fracture, if the processes only are broken,
they should be replaced; but if entirely separated
from the periosteum, they should be extracted. If
paralysis be present, an incision should be made,
and the fragments extracted.

Fabricius Hildanus recommends that reduction
should be attempted in case of inward displace-
ment, by extension and pressure, by means of a
towel stretched under the belly, thus lifting the pa-

* Paulus Fgineta: Adams’s transl., p. 455.
T Opera Chirurgica, ed. 1594, pp. 410-435.
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tient while in a prone position. If this does not
succeed, an incision should be made from behind,
and the displaced portions of bone elevated by
means of hooks.*

Scultetus repeats the advice given by Hippoecra-
- tes, and gives an accurate deseription (with a plate)
of the method of reducing backward displace-
ments. T

Heister discourses as follows concerning wounds
of the spinal cord: ¢ If the marrow which is in
the spine receive a wound, there is seen no safer
mode of cure than to insert into the wound itself,
lint smeared with Peruvian balsam, or essence of
myrrh and amber, or spirit of mastich, or some sim-
ilar medicament mixed with honey of roses, and
then to bind it up with vulnerary plasters. The rest
should be left to God and the goodness of nature.
For slight wounds heal quickly, but those which are
more severe cannot be cured in any way.”{

In fractures of the processes, he tells us, the frag-
ments should be replaced by the fingers, and held in
place by pasteboard splints and bandages. In cases
where the cord is ruptured, death is almost sure to
follow; but as it seems cruel to neglect the patient
on account of certain death, it is preferable to at-

# Obs. Chirurg., cent. v. obs. 69.
+ Armamentarium Chirurg., tab, xxv. p. 63.
I Inst. Chirurg., t. 1. p. 128.
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tempt something, though wvainly. The surgeon
should therefore denude the injured part with his
gealpel, and remove the fragments that press upon
the cord. Then he should wash the wound, dress it
with balsamic drugs, and keep it warm with a band-
age. This should be continued until the wound is
healed or the patient dead.* In dislocations of the
vertebree of whatever region, reduction should be
attempted.t

Boyer, who has been blindly followed by most
writers on spinal injuries since his day, rejected all
efforts at reduction in cases of vertebral luxation,
and quoted Petit-Radel’s celebrated case as an illus-
tration of the dangers of such attempts. DBut, as
pointed out by Malgaigne, the case in question was
not by any means such as represented by Boyer,
and the fact that in that case attempts at reduction
proved fatal, demonstrated nothing but that the at-
tempts were unskillfully made by an incompetent
person.f

The difficulty of sometimes getting at the truth
in a matter of simple fact may be seen from the
various opinions attributed to Desault upon this
subject. Thus Boyer states that Desault refused to

* Inst. Chirurg., t. i. p. 200.
+ Ibid., pp. 236-241.
I Malgaigne: Traité des Fractures et des Luxations, t. ii. pp.
326-3352.
6



54 INJURIES OF THE SPINE.

attempt the reduction of a cervical dislocation;
South* says that he made the attempt, and failed;
while Malgaigne quotes from Leveillé, who said
that he had heard from Desault himself, that the at-
tempt had been made, and had succeeded. I have
always found Malgaigne so accurate, that I have
had no hesitation in following him in adopting the
latter statement as correct.

Benjamin Bell recommended the reduction of dis-
locations by bending the body of the patient over a
cask.t Our own Physick treated a case of fractured
spine by extension and counter-extension, with par-
tial relief of the paralysis.f Malgaigne and Sir
Benjamin C. Brodie have ably advocated the em-
ployment of extension in the treatment of displace-
ments of the vertebrse, with or without fracture;
and quite recently Mr. Hilton, of Guy’s Hospital,
has furnished his testimony to the value of the same
mode of treatment; while, on the other hand, any
attempts to remedy displacement in this way have
been held improper by Dupuytren, Bransby B.
Cooper, Le Gros Clark, and others.

Before analyzing the cases which I have collected
with a view of illustrating the correct treatment of
spinal injuries, it will be proper to consider briefly

¥ Notes to Chelius,
T System of Surgery, vol. vii. p. 112.
i Dorsey : Elements of Surgery, vol. i. p. 126.
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the history of the operation of resection as applied
to such cases.

Excision of portions of the vertebree, whether by
the trephine or the saw, has been recommended by
many writers, from the time of Paulus Algineta
down to our own day, but I find no record of the
operation having been attempted until about fifty
years ago. Paré, Hildanus, Matz, Heister, and
Vigaroux all referred to the operation, but it does
not appear that any of them performed it. Mr.
Cline was the first who put 1n practice the doctrines
that had so long been taught, and in the fifty-two
years that have elapsed since his operation, it has,
so far as I know, been repeated but twenty-five
times. Sir Astley Cooper did indeed undertake the
operation, but, after making his incision, found that
his diagnosis had been wrong, and that the fracture
involved the spinous proeess only; the operation
was therefore not concluded, and the result of the
case is not known.*

Louis’s operation, in 1762, sometimes referred to
as the first resection of the spine, was not a resec-
tion at all. Louis merely removed some loose frag-
ments of bone in a case of gunshot fracture; the
patient improved, but twelve years later still walked
with a cane.t ]

# South: Notes to Chelius, vol. i.
T Archives Générales de Médecine, 1536,
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Heine, Roux, Holscher, and Dupuytren each re-
moved portions of vertebree for disease; their opera-
tions, therefore, do not come under consideration in
this paper. Dr. Blackman has also excised a por-
tion of the sacrum ; without benefit, however, to his
patient.*

The operation has been forcibly condemned by
Bell, Brodie, Shaw, Malgaigne, Jobert, and many
others, and as strenuously advocated by the Coopers
(Astley and Bransby), South, Velpeau, and Prof.
Brown-Séquard.

Sir Astley Cooper assured his class that it would
be unmanly for any of them to refuse the operation,
if they should be so unfortunate as to break their
backs; while Jobert, in treating of gunshot wounds
of the spine, cautions against making too great
efforts to extract the ball, and pronounces the use
of the trepan in such cases “barbarous and ridicu-
lous.”

Malgaigne proposed the revival of Hildanus’s sug-
gestion, to restore displaced fragments by the use
of tenacula, afterward holding them in position by
means of splints.

It is stated by Prof. Brown-Séquard that ¢it is
quite evident that the laying bare of the spinal cord

¥ Hutchison: Am. Med. Times, July 13, 1861.
T Maladies par Armes & Feu, pp. 121-3.
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is not a dangerous operation;” the experience of
other authorities, however, somewhat varies from
his upon this point. Thus Heine resected vertebrae
in 24 cats and 12 dogs, all the cats dying in conse-
quence, and only 2 dogs surviving the operation.*

Without entering into a discussion of the various
arguments, either in favor of these modes of treat-
ment (extension and resection) or against them,
which may be found pretty fairly set forth in most
of the text-books of the day, I propose to submit
them to the test of recorded clinical experience, and
to do this, I shall proceed to analyze the cases which
I have collected, by giving (1) a tabular view of the
treatment employed in the injuries of the various
regions; (2) an analysis of the nature of the injuries
as regards results; (3) an analysis of the results as
regards the treatment employed ; and (4) a compari-
son of the results of various modes of treatment for
each region. I shall then conclude this essay by
endeavoring to furnish a just estimate of the opera-
tions of extension and resection respectively.

In doing this, I do not wish to be supposed to
overvalue the importance of medical statistics. I
am well aware that they are peculiarly liable to mis-
statement and misinterpretation. DBut I have en-

* Wagner : Resection of Bones and Joints, New Syd. Society ed.,
p. 152,
f*
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deavored to make these statistics as accurate as pos-
sible, by rejecting cases that were not well authenti-
cated, and by reading those that I have admitted to
my series as far as possible with unprejudiced eyes.
The conclusions at which I have arrived, I believe
to be well founded; though, as regards one opera-
tion at least, I was before beginning these investi-
gations strongly inclined to the other side. At any
rate, my labors are presented honestly, and with a
desire that they may be corrected if wrong. The
questions involved are of the last importance, and
anything that can throw light upon them is a useful
addition to our common stock of knowledge.

¥ TABULAR VIEW OF THE TREATMENT USED IN 3%4
CASES OF SPINAL INJURY.

CERVICAL RE- DonsSAL RE- LuMBAR RE- REGION UN-

TREATMENT EM- GION. GION. GIDN, ENOWHN.

PLOYED.
212 cases. 130 cases. 5T CASES. 19 cases.
Cases. Per ct. |Cases. Per ct. |Cases. Per et. |Cases. Per ct.
Extension (with ro- 3

tation, pressure,

L. )eremnsnnssnnsennna | B2 0P 15°10 | 11 or B-46 2 or 526
Rcsectinu.......,..-...| T “* 4330 13 & 10:00 4 U IR o or 26032
General treatment

(] 41 b, it Sy S R S 154 = 7264 | 104 = 8000 49 < 8507 14 * 73-88
None (cases of in-|

stant death, etc.)...| 19 % 504 2 % 154 2 % 35

* Cases in which more than one region was involved, are noted
under both.

+ Temporary extension in 8 cases; continuous extension in 3.
Extension had failad in 1 case that was afterward resected.
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ANALYSIS OF RESULTS AS REGARDS TREATMENT.

CERVICAL RE- DORSAL RE- LUMBAR RE- REGION UN=
GION. GION, GION. EXOWN.
1. Recovered, Cases. Per ct. |(Cases. Per ct. |Cases, Per ct. [Cases. Per ct.

Dslocalions: (83.) (4.) (2.) (0.)
Extension, ete.in..| 25 or 7576 3 or TH00 1 or 5000 ey
General treatment| 8 “©  24-24 1% 2500 1 * 5000 i e

Fraclures: (4. (17.) (9.) {6.)
Resection in....oeee] e o] | e e ¥] or 1667
General treatment| 4 or 100000 17 or 100-0:0 9 or 100-00 5 = 5333

Fraclures wilh dis-

localion: (1.) (4.) {0.) (0.)
Extension in....... 2 or 5000 Tk T ; e
General treatment| 1 or 100:00 2 % 5000 : e -

All ofher cases: (0.) (3.) {4.) (2.)

General treatment| ... T 4 or 100-00 4 or 100-00 2 or 100-00
2. Relieved,

Tislocations : (2.) (2.} (0.) (1.)
Extension iD..eee.| .. 1 or G000 o a
General treatment| 2 or 100-00 1% 56000 | ... - | 11 or 100:00

Fractures: (4.) (7.) (4.) (2.)
il{'?!'-‘:‘:tiu‘n i-nr.-.iilll Ll &n 1 Dr 1 129 L1} LIS ] e F LR
General treatment| 4 or 10000 G * 8571 4 or 10000 2 or 100-00

Fractures with dis-

lncation : (0.) (1.) (2.) (0.)
Extenhiﬂu in ------- - BEE LLLY LELd 1 or 50":“] LR #as
General treatment| .. - 1 or 100-00 1 EELLERELT W |

Al ot her cases: {0.) (3.) (0.) (0.)
General treatment| .. 3 or 10000 | .. i i
3. Not improved,

Dislocationsg: (0.) (1.) (0.} {0.)
General treatment| ... e 1 or 100-00 4 % - e

Fractures: (li) 4. (1.) (3.)
Rﬁqﬁﬂtil}n in.-.-".... 1 ar 'ﬂﬂ'ﬂﬂ‘ e mim aae saa 1 or 3’3‘33
General treatment| ... 4 or 100-00 1 or 104000 2 % 6667

Al other cases: (1.} {I,I) (0.) (0.)
General treatment| 1 or 100-00 1 or 10000 | ... a2 :

# This case of recovery after resection is somewhat doubtful.
+ In this case efforts at reduction by pressure alone had failed.
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ANALYSIS OF RESULTS A8 REGARDS TREATMENT—
(Continued.)
CERVICAL RE- DORSAL RE- LUMEAR RE- Recion uN-
GION. GION, GION. ENOWHN.
i
4, Died. Cases. Per ct. |Cases. Per ct. |Ga.=.|es. Per ct. (Cases. Per ct.
Dislocations : (68.) (10.) | (1.) (L)
[ Died too soon for
| treatment......] 13 or 19-12 | .. S IS
Coincident mor-
tal lesions......| 2 * 2-04 S 1 or 100-00
Subjects for an-
alysis eveenesee| 53 % 7704 | 10 or 10000 1 or 100-00
Ex.tmiﬂn in mEmaEEE *T “. 13‘21 1 Lz ID‘UG L) L Ty
(General treatment| 46 € 85679 9 #= 4000 1 % 100:00 e ik
Fractures : (57.) (56.) (31.) (3.)
Died too zoon for
treatment......| 5 or 877 2or &57 2or G645 +
Coincident mor-
tal legions .....] {7 © 1228 |12 =« 2143 - R Gk
Eubjects for an-
alygis ....c......| 46 * 7805 42 * 7500 23 = T4-19 3 or 10{0+00
Resection in....... 5 = 11-11 B = 3-43 2 = 869 2 = 8667
General treatment| 40 ¢ 8888 | 33 < THSET | 20 *  B606 1 ¢« 3333
Extension .| - o BRI L1 e
Fraclures with dis-
Tocation : (33) (15.) (2.) (0.)
Cuincident mor-
tal lesion in...| ... 1or 607 aw - 2
Subjects for an-
alysis ..ocoeeneea| 33 or 10000 | 14 * 93-33 2 or 100-00 i -
Extension iN.oeee.| 4 ¢ ZB-5T. o
Resection in......... e $2 « 14-29 = e
General treatment| 33 ¢ 100-00 8 ¢« 5714 2 ¢« 10000 it
Al other cazes : (6.) (1.) (0.) (1.}
General treatment, 6 or 10000 1 or 100:00 | .. 1 or 100-00

* Reduction effected in 3; efforts failed in 3; efforts caused

death in 1.

T Resection performed in 1 case.
I This case complicated with fracture and dislocation of twelfth

dorsal vertebra,

¢ In one case that was resected, extension had previously failed
to reduce the displacement.
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ANALYSIS OF RESULTS AS REGARDS TREATHMENT—
(Concluded. )

5. Result not stated.

Fyractures :
Resectlon 1N,
(zeneral treatment

Al ather cases:
General treatment

———

CERVICAL RE- DORSAL RE- LUuMBAR RE- REGION UN-
GION. GION, GION, ENOWN.
Caszes. Per ct. Cases. Per ct. Cases. Per ct. Cases. Per ct.

(0.) {1.) (1.) (0.)

o %1 or 100:00 = o

LEL S L] 1 DI‘ lﬂulun #4 8 LR} *as LS
(2.) (0.) (0.) (0)

2 or 100-00 o o

COMPARISON OF RESULTS OF VARIOUS MODES OF

TREATMENT.
CERVICAL RE- I'oREAL RE- i Lumean RE- REGION UN-
GION. GION. | GION. EXNOWXN.
i
1. Dislocations, !Cases. Per ct. |Cases. Per ct. [Cases. Per ct. |Cazes. Per ct.
Exlension : (293¢ (17.) (3.) (1.1
Recovered.. . oee... 25 or 7812 3 or 60-00 1 or 10000
Rolieved coessnnss. 1 % 2000 A5
M e e s s s an s neaae 7 = Z1-88 1 < 20:00 et
Feneral treatment :
Recovered.....eeaen.. 8 " 1404 1 ' 823 1 % 50-00
Relisved.....ccuevees P | I % 833 A 1 or 10000
Not improved ...... o 1 <« 833 it
[ I T e e e 46 < S0-50 9 % To00 1 * 500 o am
Hﬂt st&tﬂd LR e L R LR 1 “ 1-:{1 LEL ] sam LRLL] LLLS (1L} LLL]

* This ease is known only from a brief reference in

the British

and Foreign Medical Review for 1888, in which the reviewer, who
knew of the case from hearsay only, states that “the patient did
well;”" but, as nearly thirty years have failed to elicit any further
account of the case, it is probable that the patient was not ulti-
mately benefited, if indeed he survived.

1 Fifteen cases omitted; not subjects for comparison, on account
of rapid deaths or the existence of other mortal lesions.

1 One case omitted ; not subject for comparison, as above.
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COMPARISON OF RESULTS OF VARIOUS MODES OF
TREATMENT—(Concluded.)

1
|
1

CERVICAL RE- DonsAL RE- LUMBAR RE- | REGION UN-
GIoN. GION. GION. ENOWN.
2, Fractures. Cases. Per ct. |Cases. Per ct. [Cases. Per ct. |Cases. Per ct.

Extension : (54.)% (TL.)F (381 (14.)

[ B aTar s For et e paee - (S Aoy e e = 1 or 104-00 =
(Complicated.)

Resection :

Recovered............ 1 or 20:00

( Doubtful.)
Relioved....cooeerme. 1 ar 10-00 £F 1 o 20:00
Mot improved...... 1 or 16-67 o s 1 “ 2000
LT e e R & «* 9000 2% 8667 2 = 40000
Not stated......... o - = et e 1 [ S ok

General treatment :

B‘.Eqﬂvmd."........, 4 % 833 17 % 2787 9 “ 2548 a * 5006
Relieved .-cveeceieas - L g “ B34 4 = 11-76 1 * 1111
Not improved......[ ... 4 ¥ frab 1 L 2 = Tk
Diied ....... e e T 40 = 8333 23 « bd-10 20 = 5882 1 L g o i |
Mot stated ....cocics|  wns 1 = T84 iae : e
3. Fractures with

Dislocation.

Extension : (34) (20. N (0.)
Recovered.....c.vee.. s oy 2 or %‘33 e s s e
R“E]-iﬂ‘red """""" L R Ll EET Y w88 rE 1 l}r Inﬂ'n‘} LELS LLE}
Dtedl"""""f+l‘1-l1"lllf'- (1] w 4 L EEFBT A mmn L L] i

Resection:

1 o e 5 2 10000 . = - .

Feneral freatment :

BRecovered....... 1or 204 2 ® 1667 ="
RE!]EL?ELI- EEE LR LR R LEEY mew 1 := 8“33 1 ‘. 5!}‘“{' - LRl
Not improved ...... 1% B33 o i
1 e 33 = O7-06 8 * 6667 1 * 5000 it =

* Twelve cases omitted; not subjects for comparison, on account
of rapid deaths or the existence of other mortal lesions.
T Fourteen cases omitted; not subjects for comparison, as above.

I Eight cases omitted ; not subjects for comparison, as above.
# One case omitted; not subject for comparison, as above.
|| One case omitted ; not subject for comparison, as above.
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An inspection of the preceding table will show
that, in the treatment of dislocations in the cervical
region, the mortality has been nearly four times
greater when constitutional or general treatment has
been relied on exclusively, than when attempts have
been made to reduce the dislocation by extension,
rotation, ete. Of course, in this as in the other
comparisons .instituted, it is necessary to reject such
cases as were found dead, or died too soon for any
treatment to be employed, as well as those who suf-
fered coincidently from other lesions, sufficient in
themselves to account for death. The same, or
nearly the same, relative mortality is found to have
attended these modes of treatment in the other re-
gions of the spine.

With regard to the treatment of pure fractures of
the vertebrse, it is evident that extension is totally
inapplicable; accordingly we find it employed in but
one case, and that a fracture of the first lumbar,
complicated with fracture and dislocation of the last
dorsal vertebra.

Comparing the results of resection with those ob-
tained by the use of general treatment only, we find,
in the cervical region, the mortality equal under
either method ; but the results in those cases that
did not die were decidedly more favorable under the
latter. In the dorsal region we find the mortality
about 36 per cent. greater, and in the lumbar region
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8 per cent. greater, by resection, than by general
treatment only; while the difference in the same
direction was even more in those cases of which the
region was not ascertained.

More serious than either pure fractures or pure
dislocations, are fractures with dislocations con-
joined. In the cervical region these injuries were
all treated on general principles, with the enormous
mortality of over 97 per cent. In the dorsal region
the relative mortality was as follows: by extension
and by general treatment, each 663 per cent.; by re-
section, 100 per cent. The cases treated by exten-
sion that did not die, made more complete recov-
eries than those treated on general principles only.
The cases of fracture with dislocation occurring in
the lumbar region were too few to afford much in-
formation ; as far as they go, however, they help to
show the advantages of the treatment by extension.

Looking upon the subject from another point of
view, we find that extension has been employed
altogether in 44 cases, and general treatment only
in 117 analogous cases—i.e. dislocations and dislo-
cations with fracture; cases of instant death, or
in which there were other mortal lesions, being
omitted. The results are exhibited in the following
table:
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P

e e e e

T
ExTeENSION IN 44 cASES, (GENERAL TREATMENT IN 117 CASES.

Cases. Per ct. Caszes. Per cf,
Recoverad. oo nin 30 or 6518 Recovered ...oicivsnmsnsnicsnss 13 or 1111
Relieved. . ..c..coiicnieiiani 2o Lehh |l Beliewad. oo oot 6 = 513
Mot improved.. ... o - || Not improved......cccecmanmes AAELLER i |
gt e 120 5% D=0 ! The o e s 95 * 81'20
Mot gEnted : Notatated .. ... ..iiiie. nLELAE

It will thus be seen that the proportion of deaths
has been almost three times as large when general
treatment has been exclusively used as when exten-
sion has been employed. The results of those cases
which have survived have also been, as a rule, more
satisfactory after extension than without it.

It scems to me that the inference is fairly war-
ranted, from the above considerations, that exten-
sion (combined, of course, with rotation or pressure
as required) should be employed in every case of
dislocation of the spine, or of fracture with disloca-
tion. If the diagnosis is not clear, it would be bet-
ter to adopt this method of treatment than to reject
it, and I should be disposed to try it in every case
where there was either shortening or marked angu-
lar displacement.

Looking in the same way at the operation of re-
section, we find that it has been practiced in 24
cases, rejecting 2 in which other mortal lesions were
present. General treatment alone has been em-
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ployed in 184 analogous cases—i.e. fractures and
fractures with dislocation. The results have been

as follows :

RESECTION 1IN 24 caAsEs. (iENERAL TREATMENT IN 154 CASES.
|

Cazez. Per ct. i Cagzes. Per ct.
Becovered (doubtful}...... 1or 417 Recovered .........cccccvichne 23 or 17-04
1o 2y (SR SRR Tl T T B A e 15 * 815
Kot improved.....oimieesn- 2« Ba3 || Notimproved...............- T i 380
UE0T i e e SRR AR L BLLR T i LTSRS A el R R B 128 © G9-5T
Nok ebated oo imamssansios s 1 % 417 i Mot abated - cuseisimmrsr 1 y 54

From this it will be seen that the proportion of
deaths after resection is nearly 6 per cent. greater
than when general treatment alone has been em-
ployed ; ‘and the importance of this fact is not
diminished by most of the operators having stated
that the operation had nothing to do with the fatal
result, for we are all aware that the same has been
said with regard to almost every capital operation in
surgery.

Moreover, in those cases that survived, the pro-
portion of recoveries was much larger when general
treatment only was employed ; there being in fact
not one well-authenticated instance of recovery after spinal

resection. .
/Ie: the inference then unwarranted that resection
is an operation not to be recommended, either with



68 INJURIES OF THE SPINE.

a view of saving life or as a means of improving the
patient’s condition ?

With regard to the treatment to be adopted in
cases which do not admit of extension, I shall say
but little, as the matter is well discussed in most of .
the text-books of the day. To two or three points,
however, special attention may be directed. And
first, in injuries of the upper part of the spine, great
caution should be exercised as to turning the patient
on his face for examination; for cases are recorded
where such a procedure caused an instant arrest of
the respiratory funection. Secondly, in injuries of
any portion, great care must be used 1n the intro-
duection of the catheter, not to injure the urethra or
bladder. The instrument should be flexible, and
should be introduced without the stylet. Mr. Hil-
ton met with two cases of fatal peritonitis following
injuries of the bladder caused by neglect of this pre-
caution.* Lastly, every care should be taken to
guard against the formation or increase of bed-sores.
Prof. Brown-Séquard and others speak highly of the
alternate application of ice and hot poultices. I
have seen good results from the use of a continuous
feeble galvanie current, applied to the ulcerated
part. Constant pressure should be avoided by fre-
quently changing the patient’s position, and using

* Guy’s Hospital Reports, 8d 8., vol. xi. p. 867.
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soft cushions and pads. A water-bed, when it can
be obtained, will prove a valuable adjuvant; air-
pillows I have generally found to do more harm
than good, being far inferior to pillows stuffed with
down or soft feathers. The parts exposed to press-
ure should be frequently bathed with slightly stim-
ulating and astringent washes.

The following coneclusions are, I think, justifia-
ble from the considerations urged in the preceding
pages:

1. Injuries of the spine are not nearly so fatal as
is generally supposed, and they have been, not un-
frequently, completely recovered from.

2. By watching carefully the symptoms and know-
ing the lesions which they indicate, the patient’s
progress toward health or death can be pretty accu-
rately foreseen in most cases.

3. Whenever there is reason to believe that one
or more vertebree have been displaced, extension
should be employed: temporary, if that be suffi-
cient; if not, continuous.

4. In no case do resection or trephining offer a
reasonable prospect of improving the patient’s con-
dition, but on the contrary there is reason to fear
that they would increase the chances of a fatal term-
ination.

5. Those cases of spinal injury which are not
adapted for the employment of extension, should be

7k
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treated in accordance with ordinary rational and
physiological prineiples.

6. No new mode of treatment is entitled to adop-
tion in a class of injuries so serious as this, unless it
can be shown by clinical experience that it is at any
rate not less successful than the modes commended to
us alike by reason and long experience.

PHILADELPHIA, September 3d, 1866,

Nore.—Since writing these pages, I find in the July number of
the Recueil de Mémoires de Médecine, ete., Militaires, an extremely in-
teresting case of bilateral forward disloeation of the sixth cervical
vertebra. Unsuccessful attempts at reduction were made on the
18th and 21st days respectively. The patient survived 70 days,
dying at last from exhaustion. M. Richon, who reports the case,
justly observes that attempts at reduction more promptly made
might probably have saved the patient’s life. The cord was found
dizorganized after death, and bony union of slight fractures had
taken place.
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INJURIES

TABULAR VIEW OF 394 CASES

OF THE SPINE.

AGE, 0CCUPA- 1
No. | 110w, E1e. MoDE OF IXJURY. DEECRIPTION OF INJURY; PROGRESS OF CASE, ETC.
1 |Male. Mass of hay fell on the | Patient stunned and paralyzed; cunwlammoﬁl
back of his neck. npper extremities. .
2 |Male, Fell head-foremost from | Paralyzed. 4
peazant,| atree. | |
aged 40, '
3 |Male, Fell with weight on | Did not seek medieal assistance for a-month ;‘j.:
porter. shoulders., 1hen ]hrﬂ'ﬂentﬂl.l deformity of neck, without i§
paralysis, Convolsions came on auddanlj, anﬂ.;.l
quickly proved fatal. _
4 |Male, Crushed under eart. Taken out dead. -4
aged 16.
i
5 |Female, =uicide by hanging. Found dead. 1
aged 25. ]
6 |[Male, Blow on back of head. | No bad symptoms followed injury ; after 3 daya
child. died suddenly during an effort at reduetion.
7 |Male, Blows on back of neck. | Paralysiz came on 4 months after injury.
aged 15,
8 (Male. Suicide by hanging. Instant death.
9 |Mason, Fell head-foremost from | Shock; unnatural mobility of head.
aged B0, a height.
10 |Male, Found dead in a ditch. ek ok e e e ara e e e i
aged 20,
11 |Female, Fell from ladder, strik- | Instant death.
aged 68, ing forehead.
12 |Male, Swuicide by pistol-shot in | Could only move by supporting head wit

aged 22,

neck.

hands; death occurred suddenly.
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HE!F INJURY TO THE SPINE.

73

TIME UNDER
| OBSERVATION.

REesoLT.

REMARKS, AUTOPSY, ETC.

AUTHOR.

e

6 houra.

]i days.

& weeks from
date of ip-

Jjury.

BEsEEEERIBEERERIRERER

3 days.

months.

20 hours.

 EEEEEsEEEESSEEStaRREn

 SEEREsEEEaEEEEREREREE

Died.

Died.

Died.

Died.

Died.

Died,

Died.

Died.

Died.

Died.

Died.

Dislocation of occiput from
atlas; rupture of vertebral ar-
tery and vein.

Fracture of fonrth cervical ver-
tebra, and dislocation of occi-
put from atlas.

Fracture, with displacement of
odontoid processes of axia,

Dislocation forward of atlas on
crciput; medulla compressed
but not crushed.

Dizlocation of atlas from axis.

Transverse ligament ruptured
by efforts at redoction; odon-
toid process pressed on cord.

Dislocation forward of atlas;
cord compressed.

Bupture of odontoid ligament;
ecord compressed by odontoid
proceas,

Diglocation forward of atlas on
axis; no fracture; cord com-
pressed by odontoid.

Transverse ligament ruptured;
cord compreased by odontoid.

Fractures of atlas and odontoid
process; atlas displaced back-

ward.

Fracture of odontoid process.

Lassus.

Paletta.

Id.

Bouisson.

Angiaux,

Petit-Radel.

Costes.

Duméril.

Hirigoyen.

Canssé,

Melchiori.

Richet,

|

HEFERENCE.

Pathologie Chirur-
gicale, t. ii.

Exercitationes Pa-
thologics.

Op. cit.

Eevoe Médico-Chi-
rurgicale de Pa-
ris, t. ii.

Orfila, Méd. Leé-
gale, t. ii.

Encyclopédie Mé-
thodigue.

Revue Médico-Chi-
rurgicale, t. xii.

Gazette Médicale,
1840,

Journal de Chir.,
1544,

Mémoire Méd. Lé-
gale.

Gaz. Medica Btati
Hardi, 1550.

Thése de Concours,
1451,
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AGE, 0CCUPA: ' y
No. ;,]{m'::cgm_ : MODE OF INJURY. i DESCRIPTION OF INJURY; PROGRESS OF CASE, nﬁgr
13 |Laborer, Fell head-foremost from | In 2 days went to work azain; after a mnntfli:i
aged 32. hay-rick. ‘ wilked 2 miles to consult a sorgeon: neck
| stiff, but no paralysis; a year later died of
| | dropsy. |
!
14 | Laborer. By muzcular action; in  Instant death,
pushing a wheelbar- |
row, an obstacle was
suddenly overcome and
the man fell.
15 |Boy, Injury from a severe | Whenever he moved hLis head, was obliged
aged 3 y'ra.| full. support it with both hands,
16 |Male, Qunshot wound of Beck. | ciiciiiiiiiiiiioiisasasasosasssassansssnsansnsaannsnsasasnail
17 |Milkman, Thrown from wagon 15 | Pain in neek ; protuberance on left side ; could
aged 440, feet, striking head and | not turn head, and supported it with s
face. handz: resumed occupation; died suddcnlyrf
after 5 months. 1
18 | Male, Bundle of hay fell on | Head bent forward, chin touching sternum ; ne
aged B0, his head. paralysis; a dislocation of the atlas was diag-
nosticated. |
19 |Male, Fell backward from lad- | Unconscions; almost pulseless; paralyzed: un-
aged 16, der, with sack of flour | natural mobility of head; prominence in front
ovel his head. and to left. Displacement of atlas diagnosti--
| cated. 5
20 |Male, | Wheels of wagon passed | .cccvcriesseesessane awain s e a AR Aoy AT A e u su et au S
servant, over neck and chest. !
aged 30. |
i
21 |Bailor, | Fell 20 feet, striking | Bhock: priapism; paralysis; involuntary dis-
aged 16. | back of neck against | charge of feces; pain in neck.
| wood.
22 | Male, Fell from ladder, strik— Walked to hospital; complained of pain in |
aged 38, ing head and neck. head; seemed deaf and stupid; next day de-
lirious; required strait-waistcoat: became sen-
sible again, and died suddenly on fourth day.
23 |Male, Fell down staira. Paralysis of upper extremities, not of lower.
aged T4,
24 |Soldier. Gunshot wound. Ball dropped into month.
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'r‘f;?:n‘:, R;;nt.f. REMARES, AUTOPSY, ETC. AUTHOR. REFERENCE.
Recovered.| Autopsy showed fractures of |Phillips. M edico-Chirurgi-
{(Died of | atlas amd odontoid 58, cal Transactions,
other which were thrust forward vol. xx. p. 78,
calges.) against pharynx; head had
settled down on axis, and
formed new joint; cord un-
hurt.

............. weus | Died. The odontoid process had rup- |Charles Bell. | Surgical Observa-
turedits restraining ligaments, tions, p. 149,
and by a sudden luxation had
crushed the cord, cansing in-
gtant death.

Died. Fracture of atlas; when head |Cline,Senior.! A.Cooper, Disl. and
moved, cord compreszed by Fract. of Joints.
odontoid.

Died. Lawminae and transverse process | Astley Coop- Hamilton, Fract.
of axis driven in on cord. er. and Disloc.

months. Relieved. | Autopsy showed fracture of |[Willard Par- Gross, System of

odontoid process; lower end | Ker. Eurgery, vol. i.
turned back to spinal cord.

2 years, Recovered.| Reduction effected by extension; |Malgaigne, Malgaigne, Tr. des
after two years head could not | Senior. Fract. et des
be turned. Luxns., t. ii.

annmsineasvennensnees | RECOVEred.| Reduction effected by extension | Ehrlich. Journal Complé-
and pressure; success of efforts mentaire, t.
marked by audible sound. XXXV

e e | A Fracture of odontoid process; |Casper. Medical Jurispru-
cord reduced to pulp; trachea dence, vol. i.
and cesophagus torn away;
seapuia fractured; carotid ur-
tery ruptonred.

26 hours. Died. Fracture of atlas in three places, |Curling. London Hospital

; and fracture with displacement Reports, vol. i.
of fifth eervieal vertebra; cord
compressed, swollen, and soft.
5. Died. Congestion of brain with serons |Id. Ibid.
effusion. Odontoid process con-
stituted separate bone, and ar-
ticnlated with axis by false
joint; no injury to cord.

Died. Fracture spinous process of axis; |Arnott. Lancet, 1551.
fragment wedged between axis
and third eervical wvertebra;
effusion of bleod in vertebral
canal.

Died. Fractures of atlas and axis. Williamson. |[Dublin  Quarterly

Journal, vol
xxvil.
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AGE, 00CUPA-

TI0N, ETC.

MoDpE OF INJURY.

DESCRIFTION OF INJURY; PROGRESS OF CAZE, ETC.

Male,
aged &0,

Female,
aged 30,

Male,
aged 64.

Male,
aged 20,

Butcher,
aged H.

Female,
aged 56,

Maz=on,
aged 49,

Quartermas-
ter of brig,
aged 42,

Sawyer,
aged 41,

Female,
aged 20,

Carman,
aged 21,

Found dead in bed.

No apparent cause,

Fell from horseback,
striking head.

SBuicide by hanging to
bed-post.

Quarter of beef fell from
cart on his neck.

Fell backward down
stairs, striking back of
neck. |

Fell backward down

stairs, striking head on
step; a bag of plaster
came upon his breast.

In swimming, plunged |

against a sail spread to
keep off sharks.

Plank struck him on the
neck.

Fell 10 or 12 feet, strik-
ing chest on door.

Fell, striking back of
neck.

For several years had sulfered from sore throat
with abscesses, but otherwise in good health,

Eudden death.

* Dislocation of odonteid process.” Beven years
later, died suddenly in convulsions.

Found dead next day. “A diabolical lnxation.”

Ecchymosis and crepitus at back of neck: pa-
ralysis; dyspncea; death as from suffocation.

Pain, thirst, constipation; paralysis, incomplete
of upper extremities; head thrown forward
and to right ; cervical spine depressed.

Head thrown forward and to right; stiff; spi-
nous processeg of fourth and fifth cervieal ver-
tebrae conld not be felt, while their transverse
processes were abnormally prominent. At first
no paralysis, but eame on afterward,

Paralyzed, ete.

Head thrown forward; contusion of neck; pa-
ralysis.

Bcalp wound; paralysis; urine ropy. Bed-sore
preceded death.

Paralysis; recovered in 214 months, In taking
a long wallk, fell again with sudden paralysis.
[CF. case No. 90 of this table.]

L T s TR S
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g

- TIME UNDER
] .mnuﬂux.

REesuLT.

REMARES, AUTOPSY, ETC.

AUTHOR.

REFERENCE.

 mEmEmammmsrEEEseEEEEE

 BEESEEEAsFEEsEsssaann

] 2 or 3 days.

| 31 hours.

10 hours.
| T days.

24 hours.

34 days from
'fﬁﬂnﬂ injury
days as
quoted by
Malgaigne).

Died.

Died.

Recovered.

Diad.

Died.

Died.

Diﬂdl

Died.

Died.

Died.

Recovered,

Died of se-
4_:-.:111:1 in-
Jury.

1
|
]

T

Dislocation of odontoid process,
which projected through fora-
men maznnm: noe evidence of
dizeasa of either ligaments or
bones.

Dislocation of odontvid process
Lackward.

Died suddenly, aged T1.

Zpinal eolumn almost in contact
with sternum.

Fractures of spinons, transverse,
and articulating ' processes of
fifth, sixth, and seventh cervi-
cal wvertebrsr; interarticular

W. Thomp-
BOmn.

Cruikshank.

T. R. Beck,
from An.
Register.

Fabricius
Hildanns.

Dupuytren.

cartilige between fifth and
gixth, torn, and cord disurga- |
nized, i
Fractureand dislocation forward |
of sixth cervieal vertebra; cord |
compressed and flattened.

Displacement forward of fifth
cervieal wertebra, with frac- |
tuare of processes; cord divided. |

Displacement forward of sixth
cervical vertebin; cartilage
raptured; and spinal cord com-
pressed, softened, and injected
with blood.

Dislocation forward of fifth cer-
vical vertebra, with fracture of
gixth; spinal canal nearly ob-
literated ; cord compressed and
softened. |

Brain softened ; fracture of sixth
cervical wvertzbra (with dis-
placement backward) in pro-
cess of repair; cord flattened;
yellow at point of injury, and
pink above and below.

Fractures of tourth and fifth cer-
wvical vertebrae{ body of fourth);
calluz fractured by second fall.
Thiz case appears to be the
same as that quoted by Mal-
gaigne and others from Ollivier
d’ Angers.

Id.

Id.

Id.

Id..

Id.

Id.

Ollivier
d’Angers.

Am. Journ. Med.
Bei., 1st 8., wol. |
xvi. |

!

Ibid. I

Ibid., N. 8., vol. xi.

Obs. Chir., cent. v.

Disenses and In-
juries of Bones.

Op. cit.

Op. cit.

Op. cit.

Op. cit.

Op. ¢it.

Op. cit.

Tr. des H;aﬂjes de
 la Mo#lle Epin.,
s
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INJURIES

OF THE

SPINE.

N'Dq

AGE, OCCUPA-
TION, ETC.

MoDE OF IXJURY.

k(i

a7

33

40

46

47

Z2oldier.

Carpenter,
aged 31.

Mason,
aged 21,

Porter,
aged 27,

Female,
young.

{ Male,
aged 21.

{Male,
aged 26,

Porter.

Female.

Shipwright,
aged 30,

Porter,
aged 45,

Male,

Female,
aged 47,

Gunshot wonnd of neclk.

Gunshot wound.

Fell 40 feet on head.

Fell forward, with lead
on neck.

Fell 12 feet, striking
breast.

Fell 40 feet.

Fell 10 or 12 feet, strik-
ing neck,

Bag of flonr weighing
3 ewt. [ell on nape of
neck.

R e T T Y

Fell 20 feet, striking oc-
ciput.

Barrow of grain fell 14
feet on head and neck.

AEmEEEEEA s R LR T CEEET T

“Turn -up bedstead ™
slipped and fell on her
neck.

DESCRIPTION OF INJURY; PROGRESS OF CAZE, ETC.

Almost complete paralysis,

Ball entered nose; patient did well for 10 days.
Death from secondary hemorrhage.

Scalp wound: pain in neck; paralysis; pria-
pism; great heat of skin.

Presented uasual symptoms of compreszion of
spinal cord ; no deformity; respiration sterto-
rous before death.

Wound of neck; partial and afterward com-
pete paralysis; bed-sores.

Fracture of a cervical vertebra; complete pa-
ralysis.

Completely pavalyzed, except as to power of ro-
tating head.

Projection of seventh cervical vertebra; paraly-
sis, pain, dyspnoea, etc.

Head fixed; no paralysis; died suddenly while
turning her head in bed.

Paralysis; priapism; floshed face; retention of
urine, ete.

Three scalp wounds, one involving the bone;
great mobility and pain about the 6th and Tth
¢ rvical vertebrae; paralysis, ete.

Symptoms of compression from supposed frac-
ture.

After 11 days no paralysis exeept of intercos-
tals; pain and depression over fifth and sixth
cervical vertebrs, pressure on which point, or
coughing or sneezing, produced ¢omplete pa-
ralysis.

P s
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TiME UNDER

 OBEERVATION.

REesuLT.

REMARES, AUTOPSY, ETC.

AUTHOR.

REFERENCE.

17—
24 hours.

10 days.

' 48 hours.
2 days.
45 days.

14 years.

15 months,

T days.

Few days.

8 days.

2 days.

Few hours.

|
'[ 16 weeks.
i

Died.

Died.

Died.

Died.

Died.

Relieved,

Died.

Died.

Died.

Died.

Died.

Diied.

Died.

Fractures of fourth and fifth cer-
vieal vertebra::; cord unhurt:
much blood effused in spinal
canal and at baze of brain.

Fracture fransverse process sec-
ond eervical vertebra; hemor-
rhage from vertebral artery.

Fractures of sixth and seventh
cervical vertebrae; cord disor-
ganized.

Fracture and dizplacement for-
ward of fifth cervical vertebra;
cord softened.

Fracture of sixth cervical verte-
bra: cord flattened and stran-
gulated.

Life prolonged for fourteen

VEArs,

Fracture of fifth eervical verte-
bra; lateral displacement of
geveral spinons procesges ; cord
almost severed,

Fracture of posterior lamina of
seventh eervieal vertebra; cord
compressed by fragment.

Fracture of spinous procesa of
fifth cervical vertebra; impact-
ed between arches of fourth
and fifth, compressing cord,

Fracture of sixth cervical verte-
bra, with displacement back-
ward; cord disorganized.

Capsular ligament and interver-
tebral cartilage of fifth and
gixth cervical vertebrae lacer-
ated; no fracture; cord un-
hurt, but dura mater slightly
inflamed.

Spinal cord disorganized at point
of injury; ddiastasis of fifth
from sixth cervical vertebra.

After three wecks, some slight
motion produced paralysis of
hand and arm. No autopsy.
Meningitis probably followed
a slight displacement.

Dupuytren.

Id L]

Elandin.

Dupuytren.

Id.

Hiltom.

Page.

Boyer.

Erichsen.

Bransby B.

Cooper.

Id.

From Med.

az.

Grecnwood.

Op. cit.

Op. cit.

Dupuytren, op. cit.

Op. cit.

Op. cit.

IMolmes, System of

Surgery, vol. ii.
Thid.

Surgical Works,

vol. ii.

Science and Art of

BUrgery.

Surgical Essays.

Op. ¢it.

Cooper (B. B.), op.
cit.

Ihid.
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AGE, oCCUPA-

| No. TION, ETC. MODE OF INJURY.
49 | Bailor, | Jumped againsta =ail in
| aged 40, swimming.
!
| o | Male, Fell down stairs.
i aged 65. |

al r.].iu;r. 3 | Fell on a post.

22 |Male. Jumped T or § feet into
water 3 feet deep;
threw head backward.

53 |Porter, Carrying a barrel on his

aged 22, necl, slipped and fell
on buttocks.

a4 | Male, Turned his head guickly.

needle - ma-
ker,aged 24

"55 lllllllllllllllll #F| mmamrrmEw (ER ISR R RERE AN E LS

|

56 I_.'.‘.Iasun. Fell from ladder ; struck
back of neck against a
BLOTIE.

a7 |Male. Weight fell § or 10 feet
on neck.

58 Coachman, | Bundle slipped on shoul-

aged 31. der.

80 |Female, Bundle slipped on shoul-

aged 13. der.

60 | Carter. Wheel passed over neck
and shoulder.

'}1 FEFFRFEFRFRINF RS | SEEEsEEm EEII LI AT YR L LTI AR RS Y]

62 |Male. Fell backward from

wheel, neck striking
gronnd.

. s

DESCRIPTION OF 1XJURY; PROGRESS OF CABE, ETC.

L ]

Instant paralysis: subsequently vomiting.

ftunned at first; pain in neck; pavalysis, ex-
cept of left leg: hypermsthesia of right side,
anxsthesia of lefi.

Symptems of injury to belly, but not of injury
to spine.

Great shock : pain, paralyzis, priapism, suppres-
gion of urine:; mobility of head; paralysis
went off; delirinm.

Paralysis, priapism, ete.

Felt a crack in his neck: head was fixed ; pain;
partial pavalysis: a hollow obzerved in neck,
between thivd and fifth cervical vertebrae; spi-
nons progess to right.

Forward unilateral dislocation of a cervical ver-
tebra. Paralysis came on gradually.

Paralysis, priapism, ete.

No paralysis; delirinm on third day. DMove-

ment gave great pain.

Unilateral (left) forward dislocation of a cervi-
eal vertebra; could not hold reins in left hand
from pain.

Unilateral dislocation forward of a cervieal ver-
tebra ; no weakness of limba,

Mobility of head: pain: paralysis.

Molility of head; complete paralysis; less next
day.

Paralysis; mobility about seventh cervieal ver-
tebra; paralysis began to diminish after 2
months,
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64

66

G5

LY

7l

=T
b

T3

AGE, 00CUPA-
TION, ETC.

MoDE OF IXJURY.

DESCRIPTION OF INJURY; PROGRESS OF CASE, ETC.

Male

Male,
ciremns -
rider.

Male,
agued 50

Male.

Male,
aged 40,

Male,
aged 20,

|SBailor.

Male.

Male,
nged 20

Male,
aged 10,

Male,
aged H.
Female.

Male.

Female,
aged U,

Male,

Laborer,
aged 30,

! Thrown

qqqqqqqqqqqqqqqqqqqqqqqqq BaEEe EmEE

Fall in the pit.

Thrown on floor of room,
striking shoulder.

Gunshot wound.

Balustrade strack on
head and neck.

from  wagon,

striking back of neck.

Fell backward. siriking
neck on ivon bar.

i Thrown backward from

witgon, striking head.

Injury received in wrest-
ling.

fell 20 feet, striking
head.

Fell Dbackward from
fenee ; struck head

----------------------------------

Fell om head.

Struck on neck while
drunk, and fisll.

Bilateral Inxation of sixth eervieal vertebra; no
deformity ; paraiysis, but incomplete in arma,

| Instant paralysis; neck stiff and painful; no
‘i deformdty.

Complete paralysis; glight pain in neck.

pain.

Paralysis, pain, ete.

Etunned for several hours; then paralyvsis camea
on; after 8 months, spinons process of seventh
cervieal vertebra still displaced to left side.

Paralysis, vomiting, flushed face, ete.

Paralysis; erepitus in upper part of cervieal
spine; breathing almoest stopp d when turned
on face

‘aralyzis; pain: crepitug over fifth cervieal ver-
tehia.

Stunned:; head bent under body; left oblique
procesg of fimrth cervical vertebra dislocated
torward on fitth.

bra; head thrown back ; paralysis ; no pain.

Prominence in pharynx, between positions of
fourth and fitth cervical veriebva; patient un-
congrcious: heart had nearly stopped.

Right unilateral forward dislocation of fourth
cervical vertebra; dysphagia.

Right unilateral dislocation of fifth or sixth cer-
vical vertebra; paing innnobility ; convulsions
when turped to left side.

Neclk bent to right side; paralysis of upper ex-
tremities; convulsions and hiccough.

Head thrown backward and stiff; pain in neck;
dyspuoea and dysphagia; ne paralysis. A dis-
location between fifth and sixth cervical verte-
braz dingnosticated.

Head turned to right; paralysis of left side; no

Dislocation of second from third cervieal verte-
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INJURIES OF THE SFPINE.

. |AGE, OUCUPA- -

No. TION, ETC. MoODE OF INJURY.

T L | PP

80 | Porter, | Fell from coach, strik-

aged 36, ing head.

81 | Male. Struck against gateway
| while riding on an on-
| nibus,

82 | Child.

83 |Carpenter, Fell backward 4 feet,

aged 35, striking neck.
| |
84 | Male, Thrown from gig against
[ aged 30, curb-stune while
drunk.
85 |Male, A maniac; strugeling |
aged J6. against restraint, threw
head violently forward.

86 |Male, Fall.

aged 37.
| 87 | Male. Fell backward over pa-
ling.

88 | Male, Fell into hold of vessel,

aged 23. striking neck.

59 |Male, Fell into hold of vessel,

aged 19, gtriking head and neck.
ai | Plasterer, Canse of first injury not
aged 15. - stated. s
01 |Roldier, Gunzhot wonnd.
aged 18,
92 |Boldier, Gunshot wound.
aged 19.

| DESCRIPTIUN OF IXJURY; PROGRESS OF CABE. ETC.

Head bent forward and to left side; pain in
neck. Partial backward dislocation of third
cervical vertebra diagnosticated.

Scalp wound; great pain and depression at
Jjunction of fifth and sixth cervical vertebroe;
neck and face congested; paralysis: no pria-
pism.

------------------- W SRR B BN B B

Partial dislocation of a cervieal vertebra.

Paralysis, pain on motion, ete.

Ewelling at back of neck, pain, paralysis, pria-
pism, etc; extension and coupter-extension
gave temporary relief.

Paralysis; head bent forward.

Paralysis, etec.

Paralysis. etc. Temperatnre two hours after ac-
eident was 1029 Fahr.

Pain, paralysis, priapisim; neck shortened and
head thrown forward., * Symptoms of concus-
sipn.”

Paralysis of upper extremities. Six months
after first accident, was pushed down while
walking; complete paralysis ensued,

Ball entered left cheek; lodged in spinal col-
ummn; paralysis, pain in neck, ete.

Ball entered upper jaw, and lodged in third
cervical vertebiran; paralyais at first, but disap-
peared in a few hours. Ball was removed after
G weeks, and 5 weeks later some portions

of the vertebra exfoliated.




INJURIES OF THE SPINE.
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[IME UNDER

opseRvATION, | LESULT. BEMARES, AUTOPSY, ETC. | AUTHOR. REFERENCE.
: | .
|
4 months. Recovered.| Dislocation not reduced. Sanson. Hamilton, op. cit.
hours. Died. No fracture., Dislocation for- |[Butcher. Operative and Con-
ward and to right of fifth cer- servative Sur-
vical vertelra; cord compress- gery.
ed; cartilage torn.
e e | D, Complete dislocation of middle |8. Cooper. |Butcher, op. cit.
cervical vertebra (fourth) with-
ot fracture,
.................. Recovered.| Reduction effected. J. E. Wood. G;@au, op. cit., vol.
11.

24 hours. Died. Complete backward dislocation |Liston. Lancet, 1837.
of fifth cervical vertebra; no
fracture; cord softened.

24 hours. Died. Complete forward dislocation of | Norris. Am. Journ, Med.

. fifth cervieal vertebra without Sei., 1841,
fracture.

36 hours. Died. Cartilage between fifth and sixth | Lasalle. Gazette Médicale,

L cervical vertebrae torn; no frac- 1841,
tnre, and only slizht displace-
ment. Great ecchymosis on
gpinal cord.

5514 hours. Died. Dislocation backward of fifth (From Ed:nb.|Butcher, op. cit.
“| eervical vertebra; cord com- | Journal.
pressed.
- Few days Died. Dislocation between fourth and | Miller. Ihid.

- fifth eervical vertebrse; cord
torno.

11 days. Died. Fractures of fifth, =ixth, and |T.G.Morton.|Proceedings Path.
seventh cervical vertebra:; cord Soc. Phila , vol. i.
compressed.

10 days. Died. Fractures of fourth, fifth, and |Id. Ibid.
sixth cervical vertebrse; par-
tial dislocation of fifth; cord
compressed, and clots in verte-

L / bral canal.

13 days from|Relieved. | Fracture of budy of fourth eer- |Callender  [£t. Barthol. Hospi-
gecond in- — vieal vertebra, with backward | and Wil- tal Reports, vol.

. jury. Died of se-] projection; cord compressed. | letf. i.

| cond in-| (CF case No. 35 of this table—

,. jury. = Dupuaytren.”)

10 months. Relieved. | Motor power not entirely re- |Mitchell, Gunshot Wounds

stored. Morehouse, | and Injuries of
and Keen. Nerves,
Recovered.| SBoldier re-enlisted in first bat- |Id. Op. cit.

y 11 months,

talion Veteran Heserve Corps.
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No, | AGE, 0CCUPA-

TION, ETC.

INJURIES OF THE SPINE.

I
MODE OF INJURT. ;

DESCRIPTION OF INJURY; PROGRESS OF CASE, ETC,

U3 Female.

|
|
94 Male.

05 Male,
i aged 12,

96| Female,
| aged 7.

97 Male,

actor, aged
| 0.

08 2oldier.

99 Boldier.

100 Peddler,
aged 30,
101 !F:u'mer,
| middle-
| aged,

102 Laborer,
i aged 50,

103 | Militin-man.

104 Child,
& days old.

103 Coal porter, | Fell down stairs, with

ared 35.

106 Male,

aged 40,

w7 Bawyer,
aged S5,

i
Hung: execution of sen-
tence.

----------------------------------

| Thrownjwhile wrestling.

Gunshot wound,

(runshot wonnd.

Driving through door- |
way, struck head |
against a beam,

Fell backward from hay-
wiugon, striking neck.

Fell 60 feet into a lime-
Eiln.

GFunshot wound.

Violence from mother.

sack of coals on top of
him, °

Fell backward, with

plank on him.

Swung into air by ae
quaintance, and fell on
neck.

PREERE e nEd b ) FEEESEE AR IEE PN EEES RS R R RIS E R

Left lateral luxation of fifth on sixth cervieal |
vertelra.

Left Interal Inxation of third on fourth cervieal |
vertebra,

Head stiffl and to right side; pain on motions |
only slight paralysis: fractured clavicle ; dis-
lucation of left artienlar process of fourth on
fitth cervical vertebra.

Paralysis of lower extremitiez; afterward of up-
per extremities also; pain in neck.

Wound in lower part of cervical spine; paraly-
Ei8.

Wound in lower part of cervical spine; paraly-
sis,

Fracture with displacement between fifth Emd.
seventh cervical vertebrae: paralysis, priapism,
ete.

Fracture with displacement at “root of neck;”
paralysis; ete.

Btunned ; lay insensible till death.

Wound of neck and jaw; instant death.

Instant death.

Paralysis, priapism, diaphragmatic breathing;
after a few hours, hypermesthvsia,

Complete paralysis of left leg; partial of right
leg and both arms; power returned o 2
hours, but again disappeared entirely in 16
hours; priapism, calor mordicans, diaphrag-
matic breathing, ete.

Paralysis, dyspnoaa, ete,



INJURIES OF THE SPINE. &7
- TIME UNDER |
OBSERVATION. REesuLt. REMARKS, AUTOPSY, ETC. AUTHOR. REFEREXCE.
i Died, Fracture second cervieal verte- AMahon. Méd. Légale, t. iii.
bra, and ropture of ecartilage
between second aud third.
s e [ o e R e e | Richet. Garnier et Wahu,
Annuaire, 1863.
- St Recoverad.| Reduction effected by extension | Td. Thid.

] & hours.

. wEmmsss SEEEESsEAE R

24 hours.

45 hours,

————— ———

80 hours,

.. | Recovered.

Died,

Died.

Died.

Died.

Died.

Died.

Died.

Died.

Died.

Died.

m:r.-w

and rofation.

Reduction effected while patient
under influence of chloroform;
muotions of head were instantly
restored.

Fractures of fifth, sixth, and
seventh cervieal vertebrae; the-
ci torn; much blood effused
on spinal cord.

Death from asphyxia.
Death from asphy xia.

No autopsy.

No antopsy.

Fracture of third cervical verte-
bra; cord ruptured; fracture
of stermum and 3 ribs; con-
gestion of brain, and ropture
of liver.

Fractures of fifth, sixth, and
seventh cervical vertebrae; cord
tormn.

Dislocation of axis.

Fracture and displacement of
fourth from fifth cervieal ver-
tebra; cord contused but not
compressed.

Fracture and displacement of
fourth cervical vertebra; cord
compressed by effused blood,
but not by displaced bone.

Fracture and dislocation of fifil
and sixth cervieal vertebree;
ord compresged and softened.

W. M. Eyer.

J. J. Crane.

| Lidell.

Id.

1d.

Casper.

Id.

Maschla.

Bryant.

Birkett.

Am. Journ. Med.
Bei, N. 8., vol.
KXXVii.

Lidell in Am Jour.
Med. Sci., M. 8,
vol. xlviii.

Thid.
Ilid.

ILid.

Ihid.

Op. cit.

Op. cit.

New 8yd. 2oc. Year
Bouk, 1859,

Guy’s Hospital Re-
purts, 3d 8., vol.
Y.

Ibid.

Bryant, loc. cit.




38 INJURIES OF THE SPINE.
AGE, oc-r.um-' s e
No. " riox, gt MoODE OF INJURY. DESCRIPTION OF INJURY; PROGRESS OF CASE, ETC.
108 | Male, While wrestling, thrown | Paralysis, vic.
aged 17. with head nuder adver-
sary’s arm.
109 Male, While drunk, fell down | Paralysis, ete.
agzed 36, stairs, striking neck ;
head thrown forward. .
110| Female, EKnocked down by sack | Paralygis: pain: neck shortened; retention of |
aged 41, of charcoal falling on | wurine; dyspnoea, ete. i
head,
111 | Laborer, l Fell from scaffold. Paralysis, eto. '
aged 24.
|
112| Dock-lalbor'r, Sack of rape-seed, weigh- | Paralysis; pain; hyperssthesing priapism.
aged 34, ing 2 cwt., full 12 feet
on neck,
|
113 | Laborer, 'Fell down stairs, strik- | Paralysis: pain; sugar in urine. Died sud-
aged 57. ing head, which doub- | denly on being raised in bed. '
led on chest.

115

116

117

113

119

120

121

122

aged 45,

Soldier.

Male.

------------------

rrrrrr EEmaassseaas

Laborer. |
1
]

Laborer.

Seamstress.

| 114 Dock-labor's, Fell down stairs,

Fell 20 feet, striking
neck.

----------------------------------

----------------------------------

B e e )

While drunlk, fell 15 feet,
striking head.

15 cwt. of coal struclk
chest, knocking against
sghip, which came in
contact with back of
neclz.

Caught hetween revolv-
ing shaft and wall.

=

Fracture lower part cervical spine; paralysis.

Crepitun  over second and sixth cervieal verte-
brae: paralysis: slight pain; compound Irac-
ture of thigh, unperceived by patient.

e

Paralysis; diaphragmatic breathing : temp. 1119
Falir.

Fracture of seventh cervical vertebra; dyspnuea.. [
came on suddenly on twelfth day.

Fracture and dislocation of seventh cervical ver-
tebra; dyspnoea much increased before death.

Paralysis affected radial more than ulnar side
of forearm.

Dislocation, with fracture, of gixth cervical ver-
tebra on seventh ; paralysis, flushed face, dysp-
noea, ete.

Projection in neck; paralysis, priapism, etc. &

Paralysis, etc



INJURIES OF THE

SPINE.
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%’;ﬂﬂﬁ_ RESULT. REMARKS, AUTOPSY, ETC. AUTHOR. REFERENCE.

2 hours Died. Dislocation forwnrd of fonrth |Birkett. Thid.
cervieal vertebra without frae-
ture; cord disorganized. =

i hours, Died. Dizlocation of fifth cervical ver- 'Hilton. Bryant, loc. cit.
tebra without fracture; cord
crushed,

8 hours. Died, Fractures of first, second, and |Curling. Lond. Hosp. Re-
third cervieal vertebra; eord ports, vol, 1.
not compressed, but disorga-
nized.

1s days. Died. Dislocation forward of third cer- |Id. Ibid.
vical vertebra; no fracture;
cord softened and infiltrated.

2914 hours Died. Disloeation of fifth from sixth !J.R.B.Dove.|Ibid.
cerviesl vertebra, and partial
dizlocation of fourth from fifth ;
spinal cord lruised; clot.

3 days Died. Fracture of sixth cervieal verte- |Td. Ibid.
[ bra; cord bruised; lungs con-
gested,
sensrassssansan-snsss | BECOVETEd.| Details tobe published hereafter. |A. Walker. |[Ibid., vol. ii.

\ 40 hours Died. Fractures of spinous processes of |F. H. Hamil-{Am. Med. Times,
second and third cervical ver- | ton, Jr. N. 8., vol. viil.
tebrae, and longitudinal frac-
ture of sixth eervical vertebra
(body); cord compressed.

22 hours. Died. Displacement of fifth from sixth | Brodie. Med.-Chir. Trans.,
cervical vertebra; effusion of vol. xx.
blood, and laceration of cord.

13 days. Died. Cord softened, but not com- |Id. Ibid.
pressed.

17 days. D e ] N P Green. Brodie, loc. cit.

| 3 days. Died. Fracture amd dislocation of |Parmentier. Rec. des Trav. de
gseventh cervical vertebra. la 2oe. Méd.

d’0bs., t. i.
‘Beveral days. |Died. Cord bruised and softemed be- |Topinard. Ibid, t. ii.

i tween third and sixth cervical
ver tebraz,

' 2 days. Died. Fracture of sixth cervical verte- |Luke, Lancet, 1850.

b a; spinal cord enlarged and
softened, containing clot.
6 days. Died. Disleeation forward of seventh |Drew. Ihid.

cervical vertebra; no fracture.

9




INJURIES OF THE EPINE.

125

120

131

=l

133

134

135

130/

132

Eailor,
ared 46,

Male,
| aged 30,

Male,
aged 25,

Female,
agud 18.

Laborer,
aged 25,

Male,
aged 33,

Female,
aged 38.

Male.

drunk.

Fell forward on right
side of head.

i Thrown in wrestling,
striking head.

| Fell 15 feet from tree,
striking head and neck.

| Fell 11 or 12 feet:
| stunned.

Thrown from cart, with
neck across a hamper.

Fell 14 feet, head-fore-
most.

While drunk, fell 30 feet
from window.

Thrown on curb-stone
in a fight.

AGE, 0CCUPA-|
s TTomE e MoODE OF INJURY, DESCRIPTION OF INJURY; PROGREZS OF CASE, ETC.
N, ETC.
i
123 Male, Horse fell npon hin. Paralysiz came on in following night. No cere- -
aged 43, bral symptoms.
124 Plasterer, Fell from seaffulding, | Stunned; paralysis of right side; sealp wound |
aged 40, gtriking head. and fractured clavicle.
125 Female, Fell 30 feet, striking @ Dislocation of 3 or 4 upper cervical vertebrao;
aged 23. head. insensible for 5 days; no parvalysis; ecalp)
wound ; fractured clavicle,
126 | Female. Bhot by her husband. Gunshot fracture of sixth cervical vertebraj
| - boll lodged in Dody; coma for T hours before |
death,
|
127 Coal-heaver.  Fell from wagon while | No apparent injury; eould not rise in bed. In

turning head to be shaved, died suddenly.
Right posterior disloeation of fifth and sixth
cervical wvertebroe. Pain; partial paralysis;
crepitu