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2 mm. in thickness. I am indebted to Dr. Erlanger for sug-
gesting a sclf-registering spring-balance which was used in
this and all suceceeding experiments.

LxrerimeNnt 2.—Two days. Infected April 29, 1011, One
No. 3, 8%-inch screw in each femur and humerus. Medium-
sized yellow dog. Tumor on lower jaw. No attention paid
to asepsis; wounds not sewed up. Died May 1.

Dr. Garrey helped withdraw the screws with direct forceps,

ete. Stinking yellow pus in each wound; peritoneum dis-
sected by. it extensively.
Pounds
Teft humerus.............. [ 44
Right humerus.............ccovviienn. 10
©Left femur...ooaiiiiiiinn o 40
Right femur............iiiiiiian.. 42
Avernge ... ..iiiiiiiiiieiiieaanan, 34

Pulled with double wedge forceps may make result too low
and not wholly. the consequence of infection. It would seem
early for screws to loosen.

ExrERIMENT 3.—Ten days. March 18, 1911. Small, white
mottled biteh. One, %-inch, No. 3 screw in each femur and
humerus, All wounds aseptic and sutured. Brand No. “1.”
Right ham,

March 31, 1011: Withdrawn after death, three days ago.

Pounds
Right femur................. ...t 42
Teft fomur.......ooovviiivivnii .. 80
Right humerus............... ..ot 76
Left humerus...............coevvunnn 100*
AVErage ...ooviiriiiniiiiniianennaen 4%

* Wire broke.

All wounds aseptie, healed.

EXrERIMENT 4.—Twenty-seven days. April 22, 1811. Small,
4-pound grey bitch. One slit in each ear; without any asepsis;
wounds left open. Six No. 3 screws, 34-inch long were driven
in both humeri and¢ femurs; one right radius, also one left
tibia. May 19, killed by chloroform.

Original Control
42 right humerus 44 (infected)
¢ left humerus 66 (infected)

42 right femur 66 (clean)
68 left femur 76 (clc;a.n)
37 average 63 nverage

Radius and tibia not drawn.

Right humerus, skin healed. Granulation tissue around
screw-head. Cortex absorbed (in bottle).

Left radius, open granulating wound, cortex absorbed on
near side. Screw perforated hone through cortex of opposite
side. No lesion on far side (bottle).

Right radius, skin healed, pus and granulation tissue around
screw-head. Some absorption of cortex (bottle).

All bones on front leg showed great thickening of bone
about absorption locus.

Right femur, healed, normal appearance.

Left femur, bone appearance normal,

Left humerus, granulating wound open; cortex absorbed. .
Secrew pulled at 6 pounds, caught in cortex of one side only.
Control-bone broke at lesion without pulling serew, 66 pounds.

Thickness of cortex, 1.5 mm,

Avergge dinmeter of bones, 7 mm.

ExreErRIMENT 6.—Forty-two days. April 11, 1811. Largest
black dog, weight 66 pounds. No. 3 screws, 3-inch in each
femur, humerus, ulna and tibia, 8 serews in all. Killed May
23, 1911.

Original Control
75 R. humerus 90
120 L. humerus 180 (fail)
166 R. femur
136 L. femur Thickening to level
160 R. radius of head
82 L. radius 116 granulations
150 R. tibia 142

L. tibia

1313, average

127 average
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All wounds healed by first intention. Left tibia preserved
to show screw-head embedded under tendon in fibroma, size of
small marble. Around serew in left femur thickening to level
of head. In left radiuy, evidently an infection. Granulations,
absorption of cortex around screw and thickening of adjacent
bone.

ExreriMENT 6.—Sixty days. March 25, 1911. Brand IIL
Yellow biteh, weight 15 pounds. A serew in each femur and
humerus, No. 3, %-inch. Killed May 24, 1911.

Original Control
57 R. femur 68 bone broken at normal
hole
60 L. femur (111}
06 R. humerus 63

110 L. humerus 48 granulations (Path)

80%; average 62 average

All wounds healed clean, screws bright. Bones (three) look
as if serews had just been inserted (except left humerus). In
left humerus slight osteoporosis around screw, and cortex ele-
vated in ring surrounding it (slight). Left humerus to
pathologist. .

Original at sixty days pulled higher than controls.

ExrveriMeNT 7.—Seventy-one days. March 21, 1911, In
each femur and humerus onc screw, size No. 3, 3-inch. Small-
est Lane drill. Brand “11,” right ham, Killed May 31, 1911,

Pig, 1.—Traction appliance attached to table and In use.

Original Control Diameter mm,
100 R. femur 88 9
0 L. femur 112 11
130 R. humerus 128 1]
125 L. humerus 110

109Y%; average

118 1/3 average

All skin wounds healed.

Al except left femur looked as if screws had been freshly
driven. Screws bright; contour of bone unaltered. Left
femur infected, granulations, osteoporosis, thickening. Aver-
age thickness of cortex, 2 mm. Average diameter of bone,
10 mm.—1 cm. Screws are 1 cm. long. Dog smaller than
average used.

An average pull of 95 4/5 pounds is required to dis-
lodge clean No. 3, 34-inch screws, from dog bones with
average cortex of 2 mm, after they have been in place
from one day to seventy-one days. On the other hand
41%7/9 pounds will accomplish the same thing with
infected screws. There was but one exception to this
rule; here it required 110 pounds at sixty days to with-
draw an infected screw, when the average of controls on
this dog was but 62 pounds. In the dog the skin heals
in a few weeks over the infected screw, but this has little
effect in the tractive force required to dislodge it. An
interesting phenomenon is the constant absorption of
bone cortex around infected screws and a thickening
around this area. Often the screw-head was almost
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arentl¥:
8ppho dy 0

hidden completely, so in one instance,
Nature takes good care of an infected foreigh
dogs. jer0r
We are indebted to Drs. Opic and Smith for (linbeen
scopie study of several bones in which screws ha Jeft
driven and extracted.” In Experiment 4, he crev
humerus presented an absorption locus around th?l Srillg‘
and surrounding this crater there was an elevate ts to
This latter proved to be young bone with osteoblasts .
be seen in many fields. Osteoblasts were detel'mlg?ﬁuse
the area where absorption was taking place and 8 ! and-
infiltration of lymphocytes marked the tissue surrocrew.
ing which was apparently the defect made by the sracti‘
The left humerns in Experiment 6 presented Iial‘-
cally the same microscopic picture in every partict

A clean screw and the bone in which it inserted

look just the same whether viewed when
seventy-one days later. In other words, B0
rea. lion occurs unless infection takes place: o clea®
1t is of more than passing interest t0 RO .y
screws, which have lain in bone for mol't more
days, required, in these experiments at 16as controls
tion for their dislodgement than did their ; subject d
the same experience is had with the humﬂre e
is not devoid of interest so far as fractures ? Period- 470
in which union is delayed beyond the “Suan ninety> 4
As stated above, a pull of more averﬁg cle .
pounds was required to withdraw the ”2 . © Tfec‘h
screw of No. 3 gauge, from bones of abou b nt
Now, the corresponding human bones

o
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Which aiﬁrteX? moreover, we use No. 5 and No. 7 screws
g of the much larger in every dimension, to say noth-
A ope time ct that as many as ten of them are imbedded
Pletypg the | It does not require much mental effort to
Plate o, o 8reat amount of force nceded to tear such a
Provideq lan aseptic wound at any time in its history,
Meapg :y 1t has heen correctly applied; viz., by
Screy threg egr%n 'tthel size of the screw barrel with the
co 0 1ts head.

o the 81;;:3; We take into consideration only a direct pull
or teay 8. As to leverage sufficient to break a plate
OF thig ¢, 8 8crew, that is quite another matter; it is

8Crey, at splints are used. Since not an infected

r .
stangg to?Ped out in gll my experimental work. it

Q . . .
ason that it is some external influence which

.,

P

I
dr ,F: 3—
Ive, “~Bone forceps (Lane's),

serew-holder (Lane’s) and screw-

]003611 Fig, 4.—Embracing instrument.
w(})ll;gt, thig i;nt’ihe human subject when infected. No
take - 2T€ nog oo, . €Verage excrted by the fragments

1 A (%) t 3 o J .
exper?eace in thp immobile long enough for healing to

Posgil! ;lgg With € presence of a foreign body, as one

com .
I cepty; pound fractures has shown to be

In instances,

tor‘i\ez the ¢, Qof o1 CLINICAL DATA
Weng of oy fift this article* will be found the full his-
Ong iy'three » Y-tweo patients. We are unable to trace
stug 8 to oM the time they left the hospital, and
Y twep o to be of value; thus, we have for final
Y-eight end-results, :

0 Tecept
.
8ee
00
tno(e ut beginning

of the article,
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Forty-three wounds healed by first intention, five
were infected, one was left open to granulate, and in
three instances, the history makes no mention of this
feature. Only three of the above infections were in
clean cases,

A solid union was obtained in twenty-five cases; non-
union resulted once; two patients have died, and one
operation was performed only five weeks ago.

Kight plates were removed; five of them being in
simple fractures. One had compressed the musculo-
spinal nerve; one occasioned a refracture (Case 11),
one was infccted at the time of operation, but as to indi-
cations for removal of the other two, we are not certain,
since we did not take them out.

Five of these fractures were compound; two of them
healed by first intention ; two were infected ; one granu-
lated over the plate and went on to complete healing.
Three of them got solid union, and in three the plate
had to be removed.

There was a fatal result in two instances:

Patient 2, a chronic alcoholic, died of pneumonia,
eight days after a fractured clavicle was plated. This
case was badly chosen.

A b

Plg. 8.—Embracing Instrument.

Patient 5, another chronic alcoholic, managed to ob-
tain whiskey from a friend a few days after the opera-
tion, became intoxicated, developed delirium tremens,
saturated a thigh dressing with urine and feces, became
infected and died on the fifteenth day.

This gives us a mortality of 3.84 per cent., which is
not to be treated lightly where the operation is done for
cosmetic or functional impairment alone.

We regret that we cannot give ultimate details in
more cases. By letter, personal calls, etc., every effort
to follow our patients was made, but many of them were
“floaters,” who had no permanent address.

If then, these statistics leave something to be desired,
it must be remembered that most of these were cases
picked as being too difficult for other forms of treat-
ment, and that our city hospital patients are {requently
poorly nourished and of the worst possible habits. In
private practice one of us traced all his cight cases.
Every patient got first intention, also solid bone union
with perfect functional result. (W. B.)

Our city hospital is a training-school for doctors,
hence the possibility of infection is greater. Doctors
and nurses change, misunderstandings as to splints and
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dressings occur and hence a method gets an unusually
severe test, to say the least.

A refracture which occurred in Case 11, after plating,
is of singular interest. Seventeen days after his
humerus had been plated, this patient took off his dress-
ing, swung his arm free, and something snapped. On a
second operation, the three screws in the upper frag-
ment were as they had been left, while the remaining
three held firmly a triangular fragment of bone which
they had torn out of the lower half of the shaft. No 11
is really not a plating case at all. We failed to make a
plate hold here; the case is included merely for its allied
interest.

Cases 13, 14 and 16 are interesting from the fact that
all three illustrate successful surgical treatment of
greatly impaired musculospiral nerves. Surely this is
an argument in favor of the method at times,

Fig. 7..—~Lane’s bone plates.

Case 24 will repay a perusal in its entirety. Iere
the ulnar nerve was sutured, the ulnar artery ligated, a
number of tendons sutured, the ulna plated and other
structures partially approximated in a compound
injury; all these processes were accomplished with an
ideal result.

A rather extensive operation was done on Patient 28.
After plating an oblique fracture of the tibia, we did
the same thing for a fibula which was broken in two
places with a 2-inch fragment disposed at right angles
to the axis. As a result, both wounds healed promptly
and the man now does hard work on foot all day long.

Patient 36 was carrying trunks for a living—if his
statement is to be belicved—six weeks after we had
plated a spiral fracture of the tibia, also a double one of
the lower end of the fibula,

No amount of abstract reasoning can govern every
case. Merely an effort is made here to show what our
experience would indicate regarding a choice between
forms of treatment,
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Often used, short.

INFECTION
Can almost certainly be pre- Not to be reckon
vented in clean case by
modern technie.

Always used, fairly long.

ed with:

DISARBILITY

y if
Much shortened, especially Much longer, especial y,md

. : . e
in lower extremity. Of an oblique ."“cw;ircd'
great importance to wage- if extension is Ted
earners and the aged;
more 80 in summer.

NON-UNION ¢ tissues

Preventable as far as inter- Interposition of 80 mmo?
position on tissues is con- apparently 2 co
cerned. cause.

ANATOMIO

Perfect if primary healing. Rarely perfect,
forming.

FUNCTIONAL omi®

Perfect, provided primary Often better then "“:xpeat-
healing is secured. would lead one t0

. Jast

If we heard Mr. Lane aright, he told us in LondOl}I"i ofs
summer, that he plates every case. It 18
however, that the surgical world will never

radical.

Mg, 8.—Lane's screw.

often der

g, 9.—Drill-press and darlil.

We try to get a result by the closed met
fracture of any bone that can be placed
accurate “position as shown by z-rays.
is never applicable to one who is a
No consideration of function can offset & l’ﬁn e

Lane’s plating is the best form of tred indic
to us, for non:union or mal-union, and 18 in place:
all fractures which cannot be readily kept lmleSS proc®
cannot, however, be recommended a8 2 harmies ome‘
dure in the hands of surgeons genel‘ﬂlly xtensive al'{“al
thing of a specialty and requires its oWwZ ex mechaﬂ’c8
mentarium; at the same time it will taX ) of
resourcefulness of the best operator. 0 erﬁti"g’d .

We advise waiting a few days before cIe)aSe , glﬂf o
until the initial shock is past, bleeding has ¢ from P ¢
wall of granulation tissue partinlly protec -

For a leg fracture not too near the ﬁnﬂle’force rat the
any degree required can be obtain?(1 andhe heel of
evenly distributed by applying it at t
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Patieny,
Tee dOrssa?hoe;] A lace-shoe largé enough to permit of
Qrivey ¢ rm}:ﬂ] dtl}ng Is used after a “serew-eye” has heen
ing-ll ;]e mid-line just in front of the heel and
Vo in - steel plate similar to an insole
igleit}‘ﬂctmn appliance is shown in Figure 2.
h . WhiSl?n that reaches the bonme by the most
€ avoideq \%} Permits important vessels and nerves
Dot haye to blere there is over-riding, the incision
detion o € as long as one would suppose, since
Ygid g6 sig €ns it markedly. None but the most
) anf ¢an avail here. The skin is covered with
Woundy o Ped to its cut edge. No fingers go into
alloy, o cno Instruments that have been touched are
Deed]og and OMe in contact with exposed tissues. All
Cing i) dly a‘l;'fiadstfxre handled with forceps, threads
“Ong.}, septie,
they algs() 1’;}‘;‘1)9](1 Instruments permit of great leverage;
%hﬁnc ; € an operator to work without danger of
e force ¢ Into the wound. Figure 3 depicts Lane’s
Simpla (’re}z\? *]‘11.(1 screw holder, together with.our owf
fr Ne neeq I‘]"ch\'el‘ which any mechanie can make,
besh Cases ) OV concern oneself about periosteum; in
ut Wher, lle work _w1]l be done within this envelope,
I‘(:)n-union atel_(’pel'f}tlon is undertaken for deformity or
8ndbe Openeg Chiote date, the periosteum is not likely
hand]e tile I any event, one should hug the bone
Do wil] Oftensgft parts as gently as possible.
siosed that ), N e found when the fragments are ex-
ol Rally p, et \\;i:lay 1s not an infallible guide. We occa-
W Oweq or 1 a double fracture when the a-ray
ays, 16, and were frequently surprised in other

. ean

Ing,
E?tds 0 eiin}rfmetm‘e, over-traction is exerted until the
F; T which on“gments are separated by 14 to 34 inch,
th‘gures 45 ane of the embracing instruments shown in
‘g *m g4 the t G, 18 applied. This lines up and guides
Piculyy g7 080D is velieved, with the effect that all
Berfeetly thaf"ced to dovetail by museular traction so
Qimbracer” holac® break can hardly be seen. The
2 hoy o 10 ds a Lane plate of the desired size which
t Thig techgc-re“’@d in at leisure. I
00 A degpeg I¢ reduces the difficulties of the procedure
p‘3"ﬂbor,wmw Uch can be greatly appreciated by the
p Ty 4 188 done this work with merely the arma-
mpreciated vertized as Lane’s outfit, and especially
*0ts g i Y one who has attempted it with the instru-
in AllOther vn general hone work.
thily Showy, ? u: of an embracing instrument is strik-
app] .epartment W0 cases in which Dr. Carson, head of
Wo?,ym of surgery, recently operated. After
8 ang allal’tln instrument, he simply packed the
. owed them to granulate. They healed
Tom t]ual time and both patients were dis-
omm e hospital with solid bony union. In a
done“flcatlon, Dr. Carson assures us that no
e mef 0 the bone by the long-continued pres-
e Jogs al clamp,
Seap 2 Biven 1,111’_11001 stee] and have many plates made
. : Mury, after the a-ray picture has been
d"f're % Psnes own set of patterns is shown in
o °pereast‘0f Jessup Bnglish steel can he 11.101(]?(]
¥ i beng; 101 to a bony inequality by heating in
they ‘Pping 1€ as desired, and then cooled gradually
Mra"e Yeady ¢ “Wise into boiling water, after which
of ugj Lane on Or air or fluid of any temperature.
g g Eg Serewsg ago called attention to the importance
Mllg o threaded to the head, as in Figure 8,
'€ same diameter as the stem of the sCrew,
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the flanges heing made thus to cut their own way into
the cortex. These rather obvious mechanical principles
llave not been universally followed, and the results of
such a neglect can be imagined.

The long drills used by us and the simple but effective
mechanic’s “press” used to drive them are shown in
TFigure 9. A serew may turn in its socket when a dull
drill burns the bone; we have wrapped wire or silk-
worm around bone and plate in a few such cases with
satisfactory results.

Wounds must be entirely dry before they are closed;
this makes the use of a drain superfluous in clean caces,
if, indeed, its use be not a menace to primary healing.
Every tissue plane must be accurately reunited by layer
sutures until the surface is reached.

The ideal skin closure is made with subcutienlar
suture of catgut, after which no change of dressing is
recommended until the patient is discharged at the end
of several weecks, Tmmobilization is required for .as
long a time as would be the case if no open operation
had been done. We like to use plaster of Paris, though
in many instances board or metal splints have been
applied for a few days until swelling has subsided.

4257 Washington Boulevard—7116 Sanborn Avenue.

EXPERIENCE WITH FRAC-
TURES AT MINNEQUA HOSPITAL:
TREATMENT AND RESULTS *
R. W. CORWIN, M.D.
PUEBLO, COL®.

THIRTY YEAR®

No attempt will be made to cover the field of frac-
tures, but this paper will briefly state how we deal with
fractures at the camps, plants, and hospital of the
Lolorado Fuel and Iron Company which employs from
15,000 to 17,000 men; including their families, about
80,000 individuals are to be cared for medically, a task
made none the easier by their speaking forty-seven lan-
guages, and by the fact that not a few understand no
English.

In the period above mentioned, 11,035 fractures have
been treated by us. Many of our camps are located
several hundred miles from the hospital.

A patient is prepared in the following manner for
transportation : ‘

SOFT PARTS

Contusion: Application of cold or wet dressings.

Slight lacerations: Dry sterile gauze dressings.

More extensive lacerations: Meddlesome cleansing avoided.
Application of wet mercurie bichlorid, diluted alecohol, normal
salt or 2 per cent. solution of iodin, a
" The covering of a wound with dry powder or closing it
without free drainage is discouraged. Todoform and other
disugreeable dressings are strongly tabooed. The patient suf-
fers enough from his injury without being made an object of
disgust to fellow passengers en route. The well may tolerate
or become indifferent to offensive odors, but the sick are dis-
tressed.

ILARD PARTS

1. Wrap leg in plain cotton, bandaging very loosely with
roller bandage, using simply enongh to hold the cotton in
place.

2. Elevate the leg for convenience of applying bandage,
The leg should be extended and steadied by assistunt making
traction on foot. The leg should now be encased.  Plaster-of-
Paris bandage is the simplest method of applying plaster.

* Road In the Section on Surgery of the American Medical Asso-
clation, at the Sixty-Second Annual Scssion, held at Los Angeles,
June, 1911,
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