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FOREWORD

The aim of this paper is to set down a few notes eoncern-
ing @stsemyelitis of the Hemeolytic variety as found in the grew-

ing leng bones of children.

It is not intended to be complete in any sense of the
word, but to serve as a resume of some 0f the current literature
on the subject, condensed in brevity te the utmest. The centent
is in ne w original (though some eonclusions may be) 3 the
roader is refered to the original articles for more ascurate and

eomplete presentation of the subject.

It is hoped that the reader may beeceme familiar with the
early olinical pioture and with the mechanism of the disease
process se that he may realize the importance of EARLY THOROUGH
TREATVENRT, and there-by aveid the productien of & chrenic eondi-

tioen.
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ACUTE HEMATOGENOUS OSTEOMYELITIS

0f The Long Bones

An agute bleoed borne pyegenie process invelving the meta-
physis of gfewing benes, rapidly tending te involve the periesteum,
cortex and mudullary eavity.

Agute Osteomyelitis has long been considered one @f the
most formidable conditions confrenting the surgeon. One whieh ir
diagmsed early and treated radieally effers results approximating
one hundred per cent, but if unrecognized, and therefere neglected,
is capable of produeing eomplete destruction of a bene, and very
often endangering the life of its vietum. The dlsease lends itself
to treatment which promises & fairly return of function or to
that which leads directly toward a state of chronic invalidism (11).

One e¢an best understand the disease process after a
review of the anatemical conditiens of a growing long bone. It
is ocomposed of the shaft or diaphysis, and the ends or epiphyses,
separated by a strip of ocartilage, the epiphyseal cartilage, whieh
is the site of growth. The diaphysis has bPeen subdivided into
dense eortieal bone, the diaphysis proper, and the eancellous
extremities termed the metaphysis. The cortex is composed of
dense lamellae arranged first paralled to the surfage, éhen in
eongentric cireles about the Haversian eanals. It is thick near
the middle of the shaft, tapering to tissue paper thinness at the
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epiphyseal line (where infeetion bresks through from the can-
eellous bone)}., The cancellous bone is made up of straight and
arched trebeculae so placed to best withstand weight bearing.

The periesteum is vasueclar, surrounds the bene except at its
artieular ends and is attaehed to the bone by leose areolar tissue.
At the epiphyseal line there is firm attachment so that the perioste-
wm of the diaphysis is separate from that of the epiphysis. (23)

The bleod supply is threefeld. The nutrient artery
plerces the cortex and divides in the meduilary cavity to supply
the bone marrow and the endosteum of the shaft, and is finally
lost in branchs in the metaphysis; here & ecapillary leoeping occurs
with marked slewing of the streams. (14) The periosteum sends

brenghs inte the eortex through the c¢anals of Velkmsnn and Haversian.

‘ (ﬂ;e endesteum sends similar branches to the inner eertex.) The

epiphysis has another bleed supply from fairly large branches
whieh enter the spongy bone substance through the periosteum.

The perlesteun and the endesteum thus are intimately related te the
physiologieal proliferation and destruction of bene by supplying
nourishment, Beny tissue 1s very prone to become necretic in the

absence of ideal bloed supply.

Fooal infection with metastasis threugh the blood stream
is the means of infectien of the bone, the bacteriemia must be
suffieient te produce the disease, and yet not severe enough te
become & fatal septicemia. Staphylecoceus aureus is the chief
organism found, Strepteccececus, Starhylecoceus albus, and pneumeeoecus

are also found, but not nearly se eften. Superfieial skin infeec-
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tiens as beils, earb;TneIeS. infeected blisters or infected ab-

rasions are the mest gusual source of Sﬁaphyiocecie infectiens and

- gecur most often in ﬁhe sumner, ceineident to more frequent

superficial infee’tierjxs in playing children. The Streptocoeceus
usually comes from the nese and throat, (which may alse be a focus
for the Staphyloeoccus and pneumococous; eecuring more often with
8g0lds™ of the wihte:;- months, Bleed eultures may be nega{:ive or
positive; with generejll septicemia or pyemia there are repeated
poesitive bloed e'ultuxj?es and usually early death.

This is essentislly a disease of ehild.reﬁ up to. the end
of the bene groewing sjtge. Boys are far more frequently effected
than girls, due prebz;tbly to their lncreased activity ané.vhaving

more 1nfee£iens. The age incidence is highest between ten and

. fifteen -yeai's, the tj.me of most active strenuweus playing. Adultis

are relatively seldem effected, though the shaft may Deceme the
slte of the acute prﬁieess; however arthritis is the rule.
Beealiza.tiezji of ascute foci (while varying somewhat,
may be taken to be) mjleat frequently found in the upper end of the
Tibia, lower Tibis, iewer Femur, upper Humerus; while the upper
Femur, lower Ulna and Radlus are sometimes involved (12).
The reole ef trauma has been disceunted by most teachers
and experimental evic?.ence bears this, eut, elinically however,

trgumatic history 1s§the rale. A twisting or strain upon the

-epiphyseal line 1nsujfficient to cause separation would seem to

be a faector in lecalization., For we find that in growing bones

the ligaments and capsule are attached at or near the epiphysis;
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treuma produees epiphyseal separation in e¢hildren, rupture of the
ligements in the adult, due to the relative strength of the lig-
amenta and bone at these twe perieds of life. Injury then may
lead to some decrease in the defensive mechanism of that part
and 1f infeection is present, localization eccurs at the site of
injury. |

There are other socurces of Osteomyelitis besides the bloed
berne, as direet infection of the bene in cempound fracture, and
extension of infectien from the surreunding soft tissue, but we are

not eéncarned with these types in the present consideratien.

First, one must have a seurece of 1nteetie§ from which

the offending organism may enter the bloed §tream and lecalize in
the bene. Experiments have shown the mechanie;s of infeection and its
spread (22},

With the injeotion of small amounts of Staphylococeus aureus
bene abscesses were produced in young rabbits, which were killed at
- varying intervals te reveal the entire pathological pieture. 1t
was feund that early there is lecalization of the organisms in the
metaphyéis éf the growing long bones, correspoending te the slowing of
the bleod stream in this location. Here by a mmltiplicatien of the
erganisms, thrombosis of the vessels oceured with seft tissue
odema which allewed further inercase of organisms, Never in young
animals did infectien oecur in the shaft, although on repeated tests
erganisms were found in this loeation, cellular elements of the
bloed stream are apparently active enough to combat the implantation
of the infectien. In adults the bloed piecture changes and localiza-




tien 11; the metaphysis does net oceur, instead arthritis is the
usual résult of injeetien (14). Hobertson eites the ease histery ef
& boy with loeal signs in the lewer tibia frem vtvhem eultures were
mede at operation. Swabs from the medullary cavity were negative for
pus and culture, while pus was found in the metaphysis (22),

Due to inerease of the erganim. thrombesis of vessels, and
pressure ‘by the inflammatory preéesa of the soft tissues present, ne-
ereosis occurs giving a localized bene abscess; with increasing
size and pressure soeen there is eresien through the thin cortex to
a subpériesteal site in the region of the epiphysis, i.e. thé meta~
physis. The periesteum being attached at the epiphysis, pressure
of the infectlon ralses the perieéteﬁm progressively in the direction
of the shaft. f!larembesié of the véssels in the canals of Volkmann
and Haversian oceur and infectien travels through these canals te
reach thé medullary eavity. Infection continues with raising of the
perioastewn toward the shaft, mere necrosis of bene and further
envolvement of the medullary canal. Sinee the periesteum is a
site of bene production, ilneident to its raising, a layer of new
bene is threwn down whieh inereases in size, forming & shell, or
inveluerum. After a time the enclosed infeetion eredes through the
periesteum, involves the seft tisms, and by boring along. the faseclal
plaing soon reaches the surface and a discharging sinms results,

With the rupture of the periosteum, further bone neerosis usually
stops and separation of the living and nen-living bene oceurs by
resorption of the ealeium and phespherous salts by the action of
the osteoclasts, se mt we have a ﬁen—living bene (sequestrum)

geparated from the living. Here thenywo have the ultimate pieture
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of neglected acute Osteomyelitis, presenting a discharging sinus,

invelucrum and sequestrum formation.

The history of the case is by far the most impertant

single facter in diagnosis and might be said to be suffieient alone.

The histery of injury near a joint in a youngster of the growing
age, especially between the ages 91‘10-515, with finger-point
tenderness loeallzed near é joeint, with texie symptems, should be
sufficient. Needless to say there may net be history ef injury.
One might well inquire inte thé history of boils, or ether recent
hﬂ'eetiens, or inspeet the nese and throat for foei. "The disease
is so common, the symptoms ‘se typical, examination so definite, one
is surprized that the diagnesis is ever missed--exeept as a lack of
bnnderstanding of the symptoms (22)."

Acute Osteomyellitis should not need & e¢lose differentiatien
from other diseases beeasuse of 1is well defined pleture; however
there is a large group of border-line cases that require attention.
‘Acute rheumatie fever is probably mere often confused in the diagnesis
than any ether condition. Hheumatism is seldem menartieular; it
always involves the Jolnt giving artioular symptoms, while aeute
Osteomyelitis never involves the joint which with e¢are can be moved -
without great discomfert. &q extreme mugele spasm of rheumatism
is absent, while severe toxemia 1s absent in rheumatic fever and
prominent in acute Osteomyelitis. Infective arthritis (genococeie,
pneumococeic or influenzal) shows toxemis, but all signs are artie-
ulars thgre is early swelling and aspiration yields purulent
fluid, Gellulitis presents texic symptoms with moere general pain,
tenderness, swelling and reddness, signs which do net appear in

Osteomyelitls till the periosteum has ruptured, three to seven




days after onset,.

If the bacteremia is severe, a septicemia, the prognesis
is.of course,grave. With leocallzatlon of the infection and recog-
nition, adeqﬁate. early treatment ylelds praectically one hundred
per cent results in a fow weeks. If untreated, or inadequately
treated, involvement of the cortex and medullary cavity results,
the case becomes chronic and cure is at best prolonged and difficult.

Sapﬁiaamia is the thing which ecarries out nearly all fatal
cases of acute ésteemyelitia. Secondary foeli, which oceur in
soventy-five per cent of eases (22), must be kept in mind, Arthritis
occurs from extemsien inte the jolnt. Fracture oeccurs, but is practi-

cally limited to the chronie oases, where it is no amall feature.

General hygeine to build wp resistance is,ef course, desirable
for general bodlly health, whieh in connection with adeq'aﬁte handling
of apparently minor infections would seem to be of aid in combat-

ing the disease.

Symptomatically there 18 usually a history of injury in
the region of a joint whieh interefers with funetion for a few hours
or a day. Then there is a return to normal function. If a skin
abrasion is present, this may fester, (usually Staphylocecus) and
heal; then evidence of fecal infestions oceur. The symptoms appear
six to eight hours after onset (12) with pain in the neighborhoed of
the affected joint, which is finger point in localization and is
alwaya near a jeint, not within it, and assoclated with profound
toxiecemia. Prossure eauses the acute pain and aeceeunts fer the

great toxle absorption. RBarly there is ne loss of metien, ne




Joeint symptoms whatever, only this constant boreing dull pain.

Seon there is loss of metion and the child guards this extremity,
motion causes pain. The temperature,which has been mild, increases,
nausea and restlesa“b:ecura Within twelve hours the pain 1s so severe
the child cannot sleep; there is guarded motion or ne motion of tﬁe
extremity. Temperature is high, 103 - 104, pulse correspondingly
high 120 - 180, and respirations around 32 - 34. VWhile the pain
prosists the first few days, tenderness is net se definite and

may be hard te loealize ever the site of sprain; Cotton advocates
porenssion te loeallize tenderness. Leucocytesis is usually present,
18000 te 30,000, usually near the upper limit. There is no loeal
change demonstrable eliniéally as yet. During the second twelve
hours the symptoms inerease and there is begining loeal ehanée in
soft tissue; edema and redness appear. In twenty-four to thirty-~
six hours the swelling occurs and pregreéses toward the sha.f"c.

It 1s camon to have, after twenty-four hours, another lesion

in bony tissue with its aymptoms similar to these; this eccurs

in seventy-five per cent of cases (22),.

Barly X-ray examination is of ne value as far as showing
pathelogy, indeed, s negative X-ray may be confirmatery evidence of
acute Osteomyelitis. Hewever, they are often a means of false
security on the part of the doctor who does not realize that the
£ilms he has commonly secen of Osteomyelitis are of the late eor
chrenic oandition. The first X-ray evidence is a mottling of
the eortex, then a proliferation of the elevated periesteum,
oight to fourteen days after onset.

As the localized bone abscess ruptures through the bone,

there is some relief of paln, and after the periesteim has begun
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raising, the pain subsides rapidly, as de the fever and toxie |
symptoms. However,a dull aehé presists, and as the soft parts
become involved with rupture of the peﬁeéteum, limitation of

motion occurs to some extent. With erosion of the skin and

‘drainage, there are few symptoms, exeept aches, more or less general

debility, and of course, presistant drainage. Pathologieal fracture
may occur with the usual signs of fracture. With involvement of a
joint by extension, joint symi:tems are proeminent. If there is an
acute severe septicemis, its gymptoms may mask to some extent the
early symptoms of osteomyelitis, er the patient may die witheut

theiy becoming present.

The general consensus of epinion for the treatment of |
the acute osteemyelitic process is early eperation; indeed, it:is
advised to operate even if not positive of the diagmoesis in order
to safeguard the patient. There is ene acceptible eperation; that
of exposing the bone in the eoffected reglon, and opening the cortex
of the metaphysis till pus is exacuated. This may be done by drill-
ing or chiselling. The oavity produced is filled with wet dressings
(boriec acid, biniodide eof mereury, Eusal, Carrel-Dakin), or packs,
as teken up in considering cavities of ehronie osteemyelitis.

If this is done early, while the infeetion is still loecalized within
the metaphysis, there is very little destruction of bens, and other
bony struetures are not invelved, Healing occurs as a simple process
in 8 matter of weeks; usually in three or four weeks the member is
ag good as new., This is,0f course, the ideal time for operatien,
before spread of infection oceurs under the periesteum. There ls

some neerosis of bene, very little in small lesions, t0 sequestra
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. , :fomatien in larger areas which necessitate secondary operati on.
Usually however in this type of process the periosteum has al-
ready become invelved at the time of the primary operation, so
the praeas'si had become '"subacute". In the older methed of
- periesiea; incision without drainage of the metaphysis, sequestrum
formation was the rule, indeed,the intent of the eperatien was
sﬁnply to 1limit the disease prooess and later remove the sequestrum.
This typé of drainage is especially adapted to the so
called Brodie's abscess, which 18 a localized bone abscess usually
begining as aeute Osteomyelitis but in which the symptoms subside.
The lesion is loealized in the metaphysis and may remain dormant
for several years; it is asymptomatioc except for general ache in
that reglon, with X-ray evidenee of rarifasetion ef the metaiahysis.
- The contents,sme frequently sterile, is reputed to result from
attenuated organisms or increased immunity on the.part of the

host (23a].

- After the periesteum (and cortex almost simmltaneously)
-has become invelved, the process ‘may be termed sab-écute or
chrenie, depending on the dﬁratien of the pathelogie precess.
This is where treatment of a wide variety enters, which differs
but little from that for the old chrenic cases, and for the

sake of brevity may be eensidgred a8 one treatment. Review of

| the literature shows no methed too good.
Let us first consider the operative surgical procedures
alone, undertaking the dressings later. It is not 0 be overlooked
- that bone surgery carries a high potentiality of shock from bone

trauma, there is less control of hemerrhage and of nocessity mere

prolonged anesthesia than most fields eof surgery. OCare must be
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exercised to prevent frsegure of the diseased member, beth during
the operation and subsequently.

There ls advocated an eperation, which in general may be
termed the same as for the acute variety, but more extensive, name-
ly that of ineision ﬁné drainage of the cortieal involvement of
the diaphysis and metaphysis. A more extensive pregedure is that
of guttering the shaft in the involved regi'en, which is apt to
leave bone deprived of its blood supply and cause se,éuestrum form-
ation., While at this time there is c¢lear X-ray evidence of pathelogy,
8till the sequestrum has noet yet separated and the inveluerum is at
best of very poor strength. For thls reson some men would rather
wait till there is clear X-ray evidence 0f the sequestrum, for they
state, it only adds a procedure te "dabble" in dlseased bene which
has nn clear pathological beundrias, Feeling that eiaerative pProce-
dures before sequestfatien has oceured either saerifices sound bone
or leaves diseased tissue, weakening the cortex while the inveluerum
can as yot add little for its suppoert. Orr takes the stand that the
better judgment rests with those who attempt to limit the disease
process, even thowgh it entalls a subsequent eperation for removal
of the sequestra, he supports the limb by use of plaster oast, which

also adde rest.

Entering the realm of chronie cases, we have here the addi-
tion of several factors. The virulence of the infeeting organism to
the hest 1s decreased, soc that there is a reiativa deerease of destruc-
tive powers, and while the advance of the infeetien is slowed ox cheek-
ed, still there is very little attempt on thé part of the host on
the offensive side. |

Here we f£ind a sequestrum that is wedge shaped (base at




the epiphysis] due te the bleod supply, this has taken twe te

six menths to form. The invelucrum is rather firm and abundant;
there 1s also a sclerotie condition of the bene surreunding the
purulent cavity. While thiez dense type of bone offers quite a
resistance te infeotiom, it never-the-less offers an equal barrier
to the healing preeess of the lesion, as when the cavity is drained
this dense bone has very meagre powers of bone regeneratien, which

is no small factor in the healing process.

Treatment of this type of ecase varies frem the conseerv-
ative (incision of the involuerum and remeval of the sequestrum),
te the radieal (tetal subperiosteal resection of involved bonej.
As is typical of medieal treatment, the pendulum 0f enthusiasm has
narrowed its swing, and for the moat part, saucerization of the
involved area ig generally accepted as the best methed of treatment
for chronic Osteoomyelitis. The important feature being to allow
the remaining bone to be thoroughly covered with osteogenic per-
iosteoum., %Top often surgeons in their enthusiasm have peeled off
the periesteum generously, and thus allowed sound bone to become
necrotiec from absence of nourishment frem its pericsteum, there-by
perpetuating the process of sequestra formetion. The factor of
proper nourishment would seem to be & very important feature in
the healing of Osteomyelitis by regeneration of new bone. Nichels,
in his methed of approximating the periesteum after complete sub-
periosteal resection, has the greatest 'pcssib'le blood supply for
a minimal amount of bone, and thus was able te get géed results4
from regeneration of the shaft. More recently Baer calls attentien
to the abundance of "ooze" frem his wounds, aiidenoe of serous

exudate from actively supplied grammlations. Brockway in his
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salt baths can lay almost exelusive results, I believe, to the
use of the hypotoniec selutien which he uses, usuz2lly a menth

after operation. The limb is supperted in the bath by splints,if

" necessary, and between baths by plaster shell. The cencentratien

is' 6 - 7 per cent and repeated cultures have been sterile. Vary-
ing depths of water allows the patient to have graded incresse in
weight beari'n‘g upon the extremity. This methed alse has a marked
b'enifieiai effeet on the moral of the patient, which is no small
factgr in general bodily activity.

There is ane‘ta.etor in chronie Osteomyelitis that even
yot has not been satisfactorily answered, but has had innumberable
ingenieus methods provised for its aceomplishment; that of f£illing
the eavity after operation, Ristory reveals many such attempts,
as de. ' now,more "modern methods", Al1 of these have worked for
a time with suceess, but have sometimes failed té meet the needs .
Most all é.ressings are anticeeded by saucerizatien to render the
eavity as shallow as possible and thus deerease the problem.

Early surgieal treatment of Osteomyelitis (chrenic)

began with the simple soft tissue ineision to facilitate "more drain-

age”, and finally evelved inte ineisien and sequestrectomy.
No doubt patlents were dismissed with "good (plentiful) drainage".
Amputation has been resorted to in modern, as well as anecient,
times as a curative factor, and while it may be & form of treat-
ment worse than the disease, it is never-the-less effective.

As has been intimated, the surgical procedures are
pretty‘ mach standardized, varying with the surgeon and his judg-
ment ¢f the extent of the pathological process of each individ-

nal case. 1t may be summed up by saying that the reutine usually
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followed is that of sequestrectomy with saucerization. 4s te
how best to elose and treat the wound once made, personal pride
seems to compel every surgeon to derive a method of his own;
all of which bespeaks of failure of previous methods to meet the
needs and an attempt to greater success.

In 1881 Hamilten packed the cavity after sequestrectomy
with sea sponges as a scafold for growth of granulations.

1885 Keeting, of England, advocated sterilizatien by
scraping out the marrow cavity and swabbing with carbolie and
bichloride selutien, with thorough drzinage with & large rubber
tube-~and sinece this time there has been ne end of "£illing"
osteomyelitic cavities with "antiseptios" (16).

1904 Nichols,of Boston, demonstrated that strong anti-
geptics and seraping destreyed seme of the osteogenic properties
of the periesteum and endosteum, so he removed all the bone and
sutured the opposing periosteal surfaces tegether between the
epiphyses, thus remeoving bone that might later underge seques-
tration, but has the hazard of failure of cemplete regeneration.

Bone chips have been used, but they ususlly form seques-
tra and sluff out. The same may be sald for blood clots (they
alse make excellent culture media for macteria).

Various types of bone wax have been derived, which usually
fall due to their irritation; generally some slowly liberated anti-
soeptic is added, msually ledoforms Starr mentions Mesetig-loochof
paste, copper amalgam, Beck's paste, Morison's paste, even plaster-
of-Paris, fat and muscle flaps--the 1a§t working with the most con-
sistant goed results (23b). Bipp paste, bismuth, icdoform and

,paraffizi base, has been used quite a gooddeal, and with good results.
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Eusel and Carrel-Dakin (essentially the same, a chlorine)
solution was used during the World War, and is effective in steril-
izing a wound if thoroughly and efficiently applied--which happens -
rather seldem in speradic cases. 1t is irritating to the skin,ond
" allows no support for the limb ether than its inherent saucerized
bone, which frequently results in fracture (7). FRarther,it re-
quires constant expert hogpital attention for the duratien of the
treatment, or till the wourd 1s rendered sterile and may be sec-
endarily closed.

Thorek has added 2 new idea by the use of his aluminum-
potassium-nitrate paste, which he states promotes the growth
of bacgteris, therebe attenuating its virulence; énd stimilating
bodily defence by its irrant action tends te evercame the infeetion.
It is not antiseptic, is nen-toxie, and does net interefere with
normal tissues. He has exclussive use of his method, but has had
benificial results.

Crr in 1923 intreduced the wvaseline pack after swabbing
the wound with iodine and alcchol; he then encases the limb
in plaster in which he sends the patient home after watching the
post-operative course for a fow days. They return in three to six
weeks for a redressing and new cast; this is repeated as often as
necessary till healing occurs, which he states, is quickly done
without the usual 1arge sear. The theory of this treatment is
rest (which is essentially a "steal" from John Hunter, Hilten
and Thomas ) with aveidance of contamination of secenaar§ 1nfectien
introduced with frequent dreesings. This method has the advantage
of a quick hespital turnover, which is a decided economical faetor;

but is eounter-balanced by insult to the patient's olfactory sense.
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One law-suit is cited from neglect to dress a patient's wound
and thus allowing pus to run out of the cast. Orr states how-
ever that theée infrequent dressings yleld no more,and even less
pus than the daily dressings advoecated by most men. He claims,
and rightly seo, that the effort to centrol lnfection once est-
ablished is usually unsucéessful beecause there has been no ideal
antiserptia found. |

A take-off of this method is that of cutting a windeow in
the cast and thus sllowing for daily dressings without disturb-
ance of the vaseline pack, except infrequently.

Albee 1s a strong supperter of Orr's method on the
stand that a "bacteriophage 1is produced which aids very materially
in the eliminatien of the infection. He has found this ‘"ﬁhage"
in 94 4 of cases, has isolated a laboratory "phage" in an addition-
al 3 %, and the remaining 5 % has been intractable (usually a
hemolytiec Streptococcus)}. He oltes the work of D'Herelle, of Ya.le,'
and the Entomelogical work in Florida fruit greves with the
simile "llttle fleas have lesser fleas mpon their backs to bite
them™ ad infinitum. Paraffin and vaseline paste is msed in varying
proportions to suit the depth of the wound, usually 3 to 1, teo 10
to 1 in the deep wounds. PTubes are imbeded in this tampon which
is liquid en application and selidifies-in situ-te f£it the wound
snuggly.‘ Post-operatively he introduces 10 ce. of bacteriophage
frem the laboratery culture of the case, or of a laboratory
straln, onee or twice weekly through 2 plaster east. XNew tampons
and casts are applied every elght weeks as needed. Care must be
exoroised so that the tubes de not become & source of infectien

into the wound. He uses n¢o antisepties ag he feels that this onky
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inhibits the formation or working of the "phage"

Baer has introduced the "viable antiseptic™ for treat-
ment of chronie Osteomyelitis, as a result of his observations in
the war of neglected soldiers found on the field, whose wounds
were 1n good ooendition in spite of the habitation there-in of
innﬁmberable maggets'.’ Similar observations had been made by
pare' (1509-90), Fabricius (1634), Zachmann (1704) and by
Zacharius éurihg the Givil Wer (5). He uses the elassieal operatioen
of saucerization, without antiseptics of any kind, either pre-or
po't-eperétiyely, packs the wound for 24 -~ 48 hours with vaseline
to control hemri-hage, then introduces sterile maggets inte the cavity
and covers the wound with a tight fitting éereen. This is not always
easy, as the profuse serous discharge from the wound loosens the
adhesive and 1i‘bezjates the maggots. Owing to the life eycle of the
"beasts"”, their useful span of life being five days, redressings are
necessary each five days. He finds that after several dressings
the length of duration of the maggots in the wound is shortened.
Other authors using this method elaim death of the maggots is due
to inadequate drainage which is profuse after each implantatioen ,
and to the use of too mny maggpts};ihat they will continue teo
live the full five days if these factors are taken eare of
properly. (17) 8Slight constitutienal symptems occur often the
third or foubth day after implantien, such as fever 101 - 103,
especlally if insuffieclent drainage 1s present. One patient
had extensive damrage of tendons ( 18), while another author
reports a "wild" strain of maggots which caused extensive destrue-
tion of sound tissue before they eoculd be removed. (5]} This

oceured due to the difficulty of securing laboratory maggots
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which were of necessity collected upon some exposed meat--the
offenders were never identified. The type of maggots used in
the treatment satisfactorily are: Fhormia regina, suecilia
sericata, Lucia caesear (5) and Calliphora erythrocephella (15a).
The preduction of a suitable sterile maggot in sufficient quanti-
ties was at first quite a p;oblem, but has become of relative
minor import of late. (17) One case of tetanus resulted fatally,
80 that the routine administration of tetanus antitoexin is
advised.

According to Baer the maggets act as scavengers, devouring
only the necrotie tissue. There are small pieces of sequestrum
constantly removed; there is absence 0f purulent odor and free
pus 18 never present, as the maggots devour the bacteria. Fine
looking granulations are produced whieh quiekly £ill in the cavity,
so that as in the mrrel-Dakin management, secondary c¢losure may
be accomplished, Maggots eat only liquid food which is produced
in the wound by baeterial sctien en the necrotie materizl. The
bacterial count beoomes markedly lowered, there is apparently less
toxie absorption, the wound secretien rapidly changes from acid to
alkaline, there is no oder, the resulting sear ié soft, the X-ray
shows smooth even calcification of the bene, as contrasted with the
blotchy type of "packs", Maggots have a scavenger action, promote
secretion from the wound, and aceording to Livingstone (15b)
induces the formation an "setive principle"”. Needless to say
this requires hospltalization and a constant,suitable supply of
maggots, 5.11 of which a‘g;expensive.

Livingstone, after observing dead maggots in a wound

with apparently equally good results, began investigations and
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found that mae‘eratqa maggots produced equally good results.
Piltered extract of the macerated maggots worked Just as well.

A§ a result of his observations ize eoncluded that there was some
"setive prineiple™ responsible for the resuits: he is centinuing
work along this line (15b).

It is interesting to note that both Albee and Livingstone
have apparently appreached ‘ene another in their observations
on "baeteriophage” and "active prineiple" derived from two entirely
different seurses; Ho doubt 1£ is aléng this line that fubure

treatment will ensue.

After a rosme‘ of the current literature considering
the aecepted pathological picturs, it is interesting further
té note that for the most part surgical technigue at eperation
is relativel_y the sm,“with the aim of reﬁaving all neecrotie
bene, and all infeeted tissue(4,10,2,15;19,21,22,24). Treatment
being successful to a varying degree depending on the age of
the patient, the size and chronicity of the infeection, previous
eperations, the lymphatic and va#eular conditions, and on the
technieal ability of | the eperater, rather than upon the particular
"method" used. All @ﬁthezrs report good results--those most

frequently guoted being Orr, with modifications, and Baer,

In closing 1 would like to make a plea for dlagnesis
and treatment of the acute ease, both for the benifit of the
patient and the conscious of the physician in attendence.
Caldwell statea that operation during the first 48 heurs results
in & mortality of not over one per cent, and disabllity of less

than three monﬁ‘s.; secondary operations are reduced 50 % and
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o, ecomplications nil. That in Louisiana figures show (of 700
cases] a mortality of 4 %, with the estimation that 20 % of
ecases have disabllity of three to six months, And of the remain-
ing 80 %, 25 % recever in one te five pears with numerous oper-

o ations, 75 %_ recover after months and years with defermity er
permanent disability. This is due to the faect that 75 % of
cases are diagnosed as rheumatism. DBriefly he states, there is
Juétifieation for operation when there 1s:

History eof:
Acute illness, with chill
Trauma, nearly always present
Predisposing infection, skin or tonsils
Pain, intense, throbbing, toothache, heat no value
Temperature, immediate rise and very high 103
Pulse, very rapid 120 -« 180
Prostration, very great
Examination shows:
= Location, one focus (ethers may arise) not in joint,
usually tibia or femmr _
~ Appearance, negative early
Tender, none over joint, aeute over bone

Fluid, nene in joint
Motion, with care there is no pain.

1f the physician (when called) will treat his acute
Osteomyelitic eases &s he does his acute appendicitic patient,
better results will be obtalned, &and chronle Osteomyelitis will

not be so common.
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Case A, from Starr,in Lewis's Surgery

A. Age 12, admitted May 22, 1922.

History: For several months prior to admisslen she had
suffered from boils in various parts of her bedy. Three
weeks prier to admission she developed an infection of

the finger, right index. The infection was severe and
subsequent investigation after her admission showed it

to be an osteomyellitis of the terminal phalanx. ' 4 week
before admigssion she had a e¢hill, felt miserable and

ached all over. The next day complained of pain in the
lower end of the right thigh and limped when she walked.
The pain was severe, so that she was unable teo sleep at
night. Her temperature was elevated and she was delirious
at times. Three days after the onset of pain in the leg
her physician noted that the affected area was swollen.
These symptoms continued and increased in severity up to
the time of her admission. ,
Exemination en admission revealed; Temperature 102.5,

W. B. Co 25,0003 88 4 polyse Pulse 136. She appeared ill
and was in evident paln. Scattered over the body were
numerous sears, the result of previous boils. The lower
end of the thigh was swollen, and the knee held flexed at
an angle of 150 4. Extension beyong this angle was impossible
on account ef paim, but there was considerable range of
flexion from this pesition without pain. The knee joint
wag not swollen nor did it centain any fluid. The swollen
lower end of the thigh was red, expeeially en the inner
slde. It was exquisitely tender, the peint of maximum tender-
ness being ever the inner cendyle of the femur. This also
was the point of maximum swelling and redness. The terminal
phalanx 0f the right index finger was swollen, red and
tender, and a sinus discharged from the dersum just prox-
imal te the nail. Fluectuation over the swollen thigh was
net made out.

Diagnesie: 0Osteomyelitis of the lower ond of the femur.
Operation (within & few hours of admission): An incisien
made over the inner condyle of the fermr, the vastus internus
was split teo expose the periesteum. @n ineision of the
periosteum & subperlosteal abscess was epened frem which
about three ounces of pus drained. The cortex was stripped
of periostewm for a considerable distanee. A rubber tube
inserted for drainage and the wound partially closed with
silk worm. The sinus in the terminal phalanx was explored.
The greater part of this bone was found to be separated

ag & sequestrum. It was removed.

Blood cultures on admission grew Staphyloeocecus aureus in
all tubes,and eultures from eperative weund yielded same
organism,.
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Following operation, the temperature foll steadily,
reaching normal on the fourth day. It remained normal
during the remainder of her stay in the hespital
exoept for a perioed during the fourth week when dralnage
evidently was impaired. The finger healed quickly. The
wound on the thigh continumed te discharge till Sept. 1922,
By that time a sequestrum was evident in XZ-ray film. On
Sept. 25, 1922 this was removed by & simple eperation
which enlarged the simus sufficiontly to permit pieking eut
the sequestyrum. Obliteration of the eavity was net
- peecessary. She was discharged after this operaticn
with the wound still epen. She was re-admitted Dec 28,
1923 with the sinus still discharging. X-ray showed a
sequestrum. This was removed by operation on Dec. 29,1923,
The sinus had healed two months later. A recurrent abscess
was opened by a simple inecision om March 8, 1924 and healed
quickly after drainage. There has been no further trouble.
Examined some time affer healing, the leg showed no deformity,
the movements of the knee were free and normal in range,
and funetion of the leg was nermal.

: This case illustrates the onset, latent treatment, which
was prolonged, and the results after all the neerotic material had
been removed.

Case 1, Cassegrain.

¥. D. age 17, white, male, entered Jan. 4, 19256 complsining
of running sere over right collar bene.
Present Illness: Five and one half months age, one after-
noen he was taken suddenly ill with ohills, high fever
and extreme pain in the right side of his neek just above the
eollar bone. The day before he had played baseball nearly
all day, under a hot sun, and had been struck in the neck

- with a foul ball. 8Six days after emset of trouble a large ab-
scess of the neeck was incised and drained. He left the hes-
pital in nine days and he had felt fairly well since his
discharge, exeept the wound had not healed, has been drain-
ing ever sincesand that on two oeccasions small particles of
bene excaped from the wound. Culture at time of eperatien
shewed Staphylococeus aureus.
Physieal examinatien was negative execept for the sinus.
X-ray report described esteomyellitis of entire right clavicle.
On Jane 15, 1926 operation was preformed under local anesthesia.
The periosteum was thickened, bone Was removed entirely
without the periostewmm. Ilodeform pack inserted and ineision
closed.
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Uneventful convaleseence with slight fever of 100 en the
first day post operatively. Dischargedfrom the hespital
eight days later and healed in sixteen days. One and a
half years later X~ray of clavicle showed complete re-

_ generation.

Case

Gase

3. Brockway.

Age 16, male had acute osteomyelitis of left femur which
was treated by Baer's maggot method. The wound was still
draining when he suddenly began to have pain in the right
hip with chill and high fever. The X-ray film showed an
ares of rarefaction just below the epiphyseal line of the
ecapital epiphysis. There was also destruction of the
lateral cortex of the femur begining just below the great
trochanter and extending down the shaft for a distance of
three or four inches. Six days after the cliniecal omset
& femoral osteotomy was done sand the neek of the femur
drained by making a large drillhole upward into the neck,
starting below the trochanter in order noet to contaminate
the hip joint. The wound was packed with vaseline gauze
and a long leg plaster spica applied. The spica was left
orn for three weeks during which time the temperature went
up te 100 % daily. ILight euff tractien to knee and ankle
was then applied and daily "pool” treatment started. The
temperature drepped to normal in a few days and the dis-
charge rapidly decreased. X~-rays of hip two months later
showed definite bone regeneration and the wound healed
except for a small peint which was covered by excess gran-
ulations and was draining hardly at all. The patient at
this time had no pain or motien in any direction.

from Orr.

Ago 6, came 250 miles by train and admitted om Sept 1, 1926
with a temperature of 105, pulse 140, respirations 32,
white Dlood count 28,000. ‘

There had been pain in left ¥mee: and thigh for three days
previously. Hot packs did not allay discemfort but during
the past 24 hours the least movement of the lower extremity
caused severe pain. The temperature taken twelve hours
before admission was 106 % and had been 104 on the previeus
aay.




The lower one third of the thigh was swollen and tender.
‘There was a definite redness radiating to the outer side

of the front lower portion ef the thigh. Movement of the knee
or hip caused severe pain. The child was negative as to other
physical findings, except & mild furunculosis en the back of
the neek, and an infection ¢of one finger.

X-ray findings were negative &3 to any bone lesion,

The child was taken to the operating roem with the diagnesis
of acute Qstecmyelitis of the lower third of femur. Operatien
by Orr and Thomas. An ineision was made laterally Just

behind the quadriceps group about six inches long. The

skin, muscles and periosteum wore reflected in one mass

and & small chisel hele made in the eortex of the metaphysis
just proximal to the epiphyseal line. Immediately a yellow,
creamy pus welled out. The opening in the bone was extended
teward the dlaphysis te abeut three by a half inches, so that
the entire lower third of the femur was well drained. The
pus exuded freely and was apparently under pressure. Very
little explofation of the medullary eavity was done and the
wound was filled to the depth of the medulla with a vaseline
geuze pack, and vaseline covering plaeed over the entire area.
A double plaster-of-Paris spiea cast was applied. In twelve
hours the temperature had dropped to 99%; 1t went wup in

the morning te 101, but was down in the evening. The temper-
ature ranged within these limits for three days, after which
it remained under 99.6. After this he hed a normal temperature
exgept once or twiece rising to 99.

At the end of six weeks the cast was removed and the dressings
taken out. There the wound had filled in teo practically

one half of the previous depth and was ecavered from theo base
with healthy granulations. - Anew single spica east was put on
and worn for & month lenger, then on removal the wound was
found to be healed, with the dressings pushed entirely out of
the wound and the serum which had come from the wound, entirely
dried.

This wound whieh had gaped open originally about two 1nches,
cloged to less than one half inch at the widest protion of
the sear. He was placed in 8 caliper brace and physiotherapy,
massage, and active and passive motien instituted. Since

he has been up and around he has had no temperature, and on
Jan, 10, 1927 was apparently entirely well,

Case 11 Kulowski

Gerald T. age 7, diagnosis, Osteomyelitis of lower end of
right femur, four months duratien. Complains of pain,
swelling and deformity ofiright knee.
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§-27-29 Orr drainage, hip spica applied, uneventful
recovery.

6~20~-29 New cast, condition gead.

7-29-29 Cast changed to long leg cast.

9-2-29 Fell and broke cast about week ago. Very profuse
drainage since. New long leg cast applied.

10-17-29 Still much drainage. Granulations are not healthy
as they should be to promote healing. Long leg
east applied. ,

Pt improved but & small sinus presisted until 4-14-30

at which time a sequestrum was demonstrated by X-ray.

4-14-30 Second Ory drainage; uneventful recovery.

4-30-30 Cast changed from splea to long leg oast.

Patient went on this way for several months until the

long leg cast was changed to a spiea and he was told to remain

in bed, There has been considerable improvement.

2-18~31 Wound practically healed.

Patient began to improve steadily following adequate immobili-

zation,

1 Buchman

" Ae He , age 10, white male, complained on admission to the -

hospitalof pain, deformity and inability to use his lower limbs
and a discharging sinus of both legs, of nine months duratien.

- The enset was characterized by high fever, pain, and swell-

ing of the right leg. Two weeks there-after, two sinuses
appeared with a profuse discharge of pus. A few weeks later,
the left leg was similarly involved with like consequences,

‘and after several months, pain appeared in his right arm,

subsiding agdin in a few weeks.

Examination revealed that the patient was in & very poor
general condition, underwelght, underneurished, and totally
disabled, He presented marked Tlection adduction deformities

- of both hips with great loss of motien at these joints.

There were flexion deformities, partial subluxation, and
limitation of motion of both knees. The feet were in marked
eduinus and immebile. There were in additien, discharging
sinuses in both legs and several healed bed sores ever the
gsacrum, back and about the greater trochanters. Roentgen-.
ographic examination showed an extensive esteomyelitic oondi-
tion involving both tiblae, the right fibula and a destructive
arthritis of the right knee joint.

In view of the peor genmeral condition, the patient was given
gupportive measures and after a month's care, he improved
eonsiderably. Because the extent of the involvement of beth
tibia was similar, it was decided to treat the left limb

by the Orr methed and the right limb by the maggot technique.
A saucerization and Orr dressing were therefore preformed on
the left tibia on Mareh 20, 1931, On April 13, 1931 a similar
procedure was carrled out on the right tibia, dut the Orr
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dreasing was omitted. After a peried of six weeks, during

which four maggot dressings were applied, the wound was
entirely healed save for a very small area which was slowly
being epithelized. On June 24, 1931, the right fibula

was saucerized, and after a peried of two months during

which eight maggot dressings were applied, this wound also
healed save for a small area lacking epithelium., At the

end of nine weeks this wound was completely healed. On

the left side the contrel side, a number of Orr dressings

wore preformed but after a period of six and one half months
& discharging sinus still presisted.

4 comparison of both limbs at this time showed that on:the
gide treated with maggots, both eperative wounds were perfectly

healed, the sears were excellent, and have remained so to
date. Furthermere, the wounds had fllled up te the level

of the surrounding tissues. On the contrel side, there was a

presistant sinus after six and a half months of treatment, amd
the scar was considerably depressed. Comparative X-ray
gtudies showed that the 1limb #reated with maggots presented
an evenly caleified bore scar of excellent texture amd appear-
ance, while on the eantrel aide, the bone deposition was
irregular with areas of seclerosis, rarefaction, and evidence
of remaining esteomyelitic activity.

It was therefore decided to re-operate upon the control

side and institute the maggot treatment.

On Oct. 2, 1931, the left tibis was explored and saucerized.
Operation revealed several areas of granulation tissue and a

perforation of the posterior cortex which was not found at the
provious operation. OSince the seeond operation, eleven maggot
dressings have been dene and the wound is now completely

healed after a period of ten weeks. ZX-ray examinatien

"revealed satisfaectory healing. The bone regeneration was

homogeneous, smeothly and evenly caleified.

During the course of these events, a sinus appeared over

the right humerus and a reetgsnographle study revealed

an extensive chronie osteemyelitie process with sequestrum
formation. This area was saucerized on Sept. 4, 1931 and

the maggot treatment was instituted. Fifteen maggot
dressings were applled, and now,after a peried of fourteen

weeks, the wound is practically healed. X-ray examination

at this time shows 8 hemogeneously calcified bony regener-
ation. '

These cases are elted primarily to show the acute
onset, but also to illustrate the effect of proper surgical
technique at operation and subsequent dressings of various
kinds.

L. H. W.
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