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PREFACE TO THE FIFTH EDITION

Ix this new edition, much new material has been added, including
forty-five additional illustrations. Many sections have been rewritten
and expanded in an attempt to incorporate recent advances, particu-
larly in the treatment of the crippling deformities of rheu.matxc discasc,
By such modern methods it is now frequently pos.s1bk: to enable
rheumatic patients who have been helpless and bedridden for years
to avoid the terrible necessity of being entirely dependent on others,
and to stand upon their feet again. An atmosphere of despair can
often thus be changed to one of hope and co-operation.

Such results, which are a great advance when one considers that,
until comparatively recent times, textbooks of medicine condemned
manipulation mn arthritic deformities, are only made possible by
team-work and the closest co-operation between physician, ortho-
padic surgeon, physiotherapist, nurse and all who come in contact
with the patient.

Such possibilities in the treatment of conditions apt to be regarded
as hopeless are still not sufficiently known and one often encounters
a feeling of pessimism which is quite unjustifiable. Progress will
become more rapid with the birth of a more general determination
to master the difficult subject of manipulation instcad of con-
demning it or damning 1t with faint praise.

Objections to manipulation are often based upon two hoary
traditions. The first 1s the bogy of increased pain and stiffness,
shock and acute reaction alleged to follow manipulation It 1s
certamly true that some or all of these untoward results may follow
lack of technical skill and an unwise choice of cases, but disaster
and disappointment may be the penalty of ignorance and lack of
skill i any sphere of medicine or surgery. However, these sequels
are extremely rare in the practice of those who have the necessary
skill and experience and who have acquired the knowledge of those
cases suitable for manipulation, and above all, when this measure

should be avoided

The second tradition consists in the view that restoration of
function and of full range of joint movement can 1 most cases be
Zestm{ed by mc;:‘thods of p}WSi’otherapy, especially re-educational
g‘r g;ilessisva{\d rehablhtqtmn. " Such measures may be of the

alue, but there is a tendency to forget their limitations.
v



vi PREFACE 10 THE TIF1H EDITION

I is frequently found that a patient improves up to a point, and that
progress then ceases. It 1s at this stage that manipulation 1s often of
the greatest value, and more can sometimes be achieved in five
minutes of mampulation than mn five months or even five years of
physiotherapy and exercises

Long overdue reforms in the approach to the problem of rheumatic
diseases and their adequate treatment, to which the author referred
in the preface to the fourth edition of this book, may materialise
in the near future. The tenth anniversary of the Empire Rheu-
matism Council was marked by an official Government luncheon on
October 29th, 1946, at which the Minister of Health presided
and affirmed the resolution of his Mmistry to deal urgently with the
organisation of rheumatism treatment. This resolution greatly
encouraged all who have fought in the campaign for the elimmnation
of this scourge which is responsible for so vast an amount of human
suffering and misery, and, by interfering with the fitness of workers,
imposes a brake on industry at a time when maximum production is
indispensable for our survival as a great nation

It is the author’s pleasant duty to acknowledge the help and
kindness that he has received from various sources in the preparation
of this book" to lus publishers for their customary co-operation and
courtesy; to Mr. ¥. Fitzgerald and Mr. L. Michaehs for their help mn
reading the proofs and for many valuable suggestions; to Sir
Alan Daley, the Medical Officer of Health, and to his colleagues at
the Rheumatic Unit at St Stephen’s Hospital for their kindness and
co-operation.

The authot’s thanks are also duc to Dr. M £ Williams for notes
on anwsthesia in mampulatise operations and to Dr. H. K. Graham
Hodg~on for the loan of radiographs of tuberculous joints.



PREFACE TO THE FIRST EDITION

Tiis book has been written with the object of again drawing the
attention of the medical profession to the great importance and
value of manipulative treatment in the treatment, in ca.refully
selected cases, of certain of the sequel® of injuries and diseases
particularly affecting the joints, muscles, tendons, and fasciee. The
attitude of many of our profession towards this realm. of surgery has
perhaps, n the past, savoured a little of apathy and indidterence, or
even of incredulity.  Some of the workers in this subject have held
no medical quahfication, but nevertheless some of their results point
the moral that we as a profession owe a duty, not only to the public,
but to our own self-respect and prestige, to place this therapeutic
measure upon a firm foundation Let us be honest and give thesc
men recognition for an occasional success, never forgetting, however,
the disasters and disappointments that frequently happen, owing to
therr inevitable lack of clinical training, and in most cases profound
ignorance of anatomy. One not infrequently finds misapprehension
among our profession as to what manipulative treatment means and
what 1t can achieve. Some, indeed, consider that it is a crude form
of *“ wrenching,” in which there is a haphazard application of brute
force. This certainly should not apply to its practice by qualified
medical men.

There 15 a tendency in other quarters to emphasise unduly the
dangers of manipulation; but if we, as a profession, endeavouted by
patient research to place the subject upon a scientific basis and 1o
stamp out unqualified practice, the * sad examples "’ would thereby
be reduced to a minimum. Intelligent discrimination 1s as necessary
in this as in any other branch of surgery; and to condemn a valuable
therapeutic measure “ root and branch ” because of an occasional
unfortunate result, in an unsuitable case, 1s as 1tlogical as to condemn
the practice of crossing the road because sometimes a pedestrian,
through carelessness, meets with disaster 1n so doing.

When the history of this mteresting episode in medical progress
comes to be written, and when events which are now taking place
are reviewed with the medical historian’s sense of perspective, a
striking fact will stand out. Many authenticated cases existed
where the bone-setter had cured, where prolonged treatment by our
profession, even by its most eminent professors, had failed. Yet

vi



viti PREFACL 10 THE FIRST EDITION

the profession, with certain isolated exceptions, among whom we
must honowably mention Sir James Paget, Wharton Hood, Lucas
Championniére, Sir Wilham Bennett, and Sir Robert Jones, weic
unwilling 1o make any serious effort to find out *“ what there was in
bone-setting,” or to place the subject upon a scientific basis. In
medicine, as in other branches of Science, there is nothing moie
pernicious than a slavish adherence to dogma and tiadition.
Pirogress must be our watchword. We can learn a lesson n this
respect from John Hunter. “ Never ask me,” he said to a pupil,
““what I have said or written, but ask me what my present opinions
are, and I will tell you.”” Sir Astley Cooper once reminded Hunter
that in a previous year he had expressed a different opinion. ** Very
likely I did,” replicd Hunter. ‘I hope I grow wiser every year.”

A fundamental reason for the prevailing unsatisfactory state of
affaus lies in our ignorance of essential facts concerning the
anatomy, physiology, and pathology of the articulations. How can
we be sure whether to rest or move a joint when our knowledge of
the physiology of the joints is almost medieval, when anatomical
points are still undecided, and when our knowledge of pathology is
so deficient ?

It will be the authot’s endeavour to irace the historical steps by
which the tradition of prolonged rest following injury arose. There-
after, to describe shortly the types of cases that can be cured by
manipulation, with their pathology, diagnosis, and treatment. An
attempt will be made to point out the contra-indications and
potential dangers, and, finally, a number of illustrative cases will be
cited.

The kmdness and encouragement that the author has received
from mnumerable sources in the preparation of this book have been

an unforgettable eaperience, and make it diflicult to tender indi-
vidual acknowledgments,

Special acknowledgment, however, 15 due to Sir Arthw Keith and
Sir Robert Jones for help and valuable suggestions, and to the
Medical Research Couneil, under whose wyis much of the work has
been done.

i iy
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Treatment by Manipulation

CHAPTER 1
HISTORICAL INTRODUCTION

“ There be of them, that have left a name behind them,
that their praises might be 1eported.”

Eeelestasticus xhv, 8.

The word surgeon is derived from the Greek yetpoupyos (xeip
hand, and €pyor, work). The Oxford Dictionary defines a surgeon
as “a medical man treating injurics, deformities and discases })y
manual operation.” Much of a suigeon’s work is obviously manip-
ulative in character, and the restriction of this teim to the sphere
which 1t is proposed to discuss n this book is admitiedly somewhat
arbificial.

Any book which attempts to deal with the subject of manipula-
tive treatment should logically include some account of the setting
of fractures, the treatment of dislocations, and indeed of many other
surgical procedures However, an extensive literature already
exists upon such subjects, and 1t 1s proposed to discuss in this work a
large and important branch of mampulative work which has not
recerved adequate attention, and concerning which surgical litera-
tures scanty. This aspect of manipulative treatment, to which the
name “‘ Manipulative Surgery *’ is sometimes given, deals with the
application of forced movements of a special and often highly
technical nature to joints, particularly when the movements of such
jomts are restricted and painful. Such interference with movement
and function is usually due to the presence of adhesions or scar-
tissue, but may be due to some form of internal derangement of the
joint.

It 1s a common and widespread popular errot to confuse manipu-
lative treatment proper with the cult of osteopathy, which will be
discussed 1n a later chapter. It is also a common error to consider
passive movement to be synonymous with mampulation. Passive
movement should, however, as Mennell has emphasised, involve no

I






HISTORICAL INTRODUCTION 3

375 B.c ) on dislocations has scarcely been sprpassed at tl'lc present
day.* Cato the elder is said to have practised bone—se?tmg on his
estate m the time of the Roman republic. From his “De Re
Rustica ”’ we learn that, in reducing a dislocation, he made use of
the following incantation: *“ Huat hanat 1sta pista sis.ta damia’fo
damnaustra.” However, is not the subject of manipulation, even in
this twentieth century, still surrounded by a cloud of mystery fmd
imagination? As an apostle of ruthlessness, a rigid disciplinarian,
and the author of the famous phrase “ Delenda est Carthago,”
the ““ Censor’s ’ bone-setting operations may well have been un-
nerving ordeals.

The earliest hospitals were attached -to the monasteries and
treatment was largely carried out by members of the religions orders.
It is clear that the latter performed ‘ bone-setting” operations
from the fact that Friar Moulton, of the order of St. Augustine,
wrote a work entitled the ‘ Compleat Bonesetter "—a copy
of which ““ Revised, Englished and Enlarged ” by Robert Turner,
in 1656, is mn the library of the Roval College of Surgeons of
England.

Turner in the Preface tells us that the book is mntended as a guide
“for the use of those Godly Ladies and Gentlewomen, who are
industrious for the improvement of their talent God has given them,
in helping their poor sick neighbours.”

During the passage of the centuries, surgery gradually and by
slow and painful stages, became regularised and systematised, and
1ts ranks became closer owmg to the formation of colleges and
corporations. Duting thislong period, the bone-setters were among
the recognised practitioners of what would now be called orthopzdic
surgery.

When the monasteries were dissolved by King Henry VIII the
associated hospitals suffered a temporary echipse in spite of
protests by Sir Thomas More. Through the efforts of the City
Corporation the five royal hospitals in London, St. Bartholomew’s,
St. Thomas’s, Christ’s Hospital, Bethlem, and Bridewell, were
preserved.

A great name of this period 1s that of Thomas Vicary, surgeon to
St. Bartholomew’s Hospital. He was Master of the Barbers’
Company, four times master of the Barber-Surgeons, and in the

" The Hippocratic writings consist of about seventy works, It is probable
that many of them were written by varons authors at different periods

Among them are, however, some that bear the stamp of genius and 1t 1s

considered that they are the work of Hippocrates They include those ““ On

Fractures,” “ On the Joints,” ** On Setting Joints by Leverage,” and the
famous ** Oath > _



2 TREATMFNT BY MANIPULATION

forced movement against an obstiuction, should be comparatively
painless, and be carried out with the muscles of the patient in a
state of relaxation. If pan is felt by the patient, reflex muscular
spasm occurs and further movement is forced or manipulative in
character.

Patients are often sent to departments of physiotherapy with the
prescription “ massage, active and passive movements ' but without
a clear indication of the meaning of the latter term  To some doctors

e 1 HwrvocrsTis {460 B e 378 he),

and massetses the tetm passive movemaont §s svponyvmous with
foreed movement  To cubmit patients to a long course of such
painful treatment when, as often, the condition ean be more rapidly
eured or improved by manipuldtion wnder ansesthiesii is illogieal,
With rare esceptions, foreed movement <hould he perfonned under
anaethedd s and not in departments of physiotherapy,

The orgn of boneectting s Jost e the musty of antiquity,  Long
B fore diseer oa wore practrod, the art of redocing didocations
Toad reacheost a b <twmdand, and the work of Hipprornades (o e,
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rest until pain and swelling had subsided, and reliance upon sub-
sequent exercises to restore free movement. Unfortunately, a
frequent sequel was as follows: An adhesion formed because the rest
was too prolonged, and this became stretched by the subscquent
movements, so that acute pain and swelling followed, with all the
signs of inflammation. According to the Hilton school, this again

Fic 2 —Jou~ HUNTER (1728-1793)

demapded rest, and there was a continuation of such occurrences
associated with steadily increasing stiffness and crippling, it was no'E
recogmised that it was the presence of adhesions that caused the
recurrent attacks of inflammation. Patients disappointed with their
lack of progress frequently visited bone-setters and were cured b

the breaking down of the adhesions. g
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reign of Henry VIII united the Corporation of Surgeons with the
Barber-Surgeons. He witnessed the dawn of the Renaissance in
this countrv and was a moving spirit in the application of the
heritage and stimulus of Greek thought o surgery.

In 1745, the surgeons sought sanction from Parliament to be set
free from their colleagues of the Old City Guild or Company: the

" Masters or Governors of the Mystery and Commonalty of the

Barbers and Surgeons of London ”’; and were named “* The Master,
Governors, and Commonalty of the Art and Science of Surgeons of
London.”” The new Company, early in the nineteenth century,
became the Royal College of Surgeons of England. One of the objects
underlying this divorce lay in the fact, as Sir Arthur Keith has said,*
that the surgeons of London had made up their minds to have done
with “mystery ”; there were to be no private, secret, occult prac-
tices, but a common fund of knowledge to which all might have
access.

The first Warden of the new company was William Cheselden,
one of the founders of modern surgery.

John Hunter (1728-1793).

John Hunter taught the value of movements after sprains and
other injuries of joints, and showed that inflammation of joints was
accompanied by the outpouring of coagulable Iymph and the
formation of adhesions. He stated: “ Nothing can promote con-
traction of a joint so much as motion before the disease is removed.
. . . When all inflammation is gone off, and healing has begun, 2
litile motion and frequently repeated is necessary to prevent healing
taking place with the parts fixed in one position.”” He recognised
therefore that “ joint inflammation must be followed by adhesions,”
but held that ‘‘ the parts will stretch and the motions again
become free by gradual motion and by friction.” This recognition
of the value of movements was of great importance, but it is question-
able in the light of modern knowledge whether the movements
were begun sufiiciently early, and, unfortunately, many of Hunter’s
successors misinterpreted his argument.

Let us examine this teaching, because it has had a profound
infiaence, and can be directly traced through Hilton and Hugh Owen
Thomas to modern times; taking, as an example, a sprain of such
a joint as the ankle. This treatment implied keeping the joint at

# “Jfendcrs of the Maimed,” by Sir Arthur Keith (Henry Frowde and
Hodder and Stoughton).
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of treating suppurative arthritis before the discovery of pcn‘i(‘:ﬂlm’
and the sulphonamides. A boy developed acute osteomyeh.tls of
the upper ends of both tibie almost mmultancqu.sly. In spite of
operation and free drainage, suppurative arthr1t1§ of both knee-
joints followed. Both joints were opened and drained, and active

{Guy's Hospital Reports.
Fic 3 -—Joun Hirton (1807-18%8)

movements instituted from the first. 'With great courage, and in
spite of pam, the young patient persisted in the movements, and 1t
was noted that drainage was thereby greatly improved. He made a
complete recovery, with full and painless movement of both knees,

and ability to run and play games. What would have been the result
n this case had the Hiltonian teaching been followed ?
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one may quite justifiably and deliberately allow adhesions to form,
because the motions will again become free *“ by gradual motion and
by friction.”” Is this theory correct? Clinical experience teaches
that such a result may sometimes be anticipated after many minor
forms of inflammation, but this statement is not applicable to more
severe forms The time factor is also of great importance, especially
in wartime. It 1s folly to spend months on massage, physical
treatment, exercises, and rehabilitation if by manipulation the
industrial worker or Service patient can be sent back to duty withimn
a few days

It was during Hunter’s lifetime that the famous Mrs Mapp used
to drive up to London from Epsom 1n her carriage and four “to
take charge of the dislocated limbs of the nobility and gentry.”
In a play acted at Lincoln’s Inn Fields reference was made to her as
the ““ doctress of Epsom ”’, she was the sister of the famous Polly
Peachum and 15 figured 1n Hogarth’s pamtmg, * The Undertakers ”

John Hilton (1807-1878)

John Hilton, surgeon to Guy’s Hospital, in his classical book
““ Lectures on Rest and Paimn "’* laid down genzral priciples that
have proved of great value However, he carried Hunter’s teaching
concerning rest in injuries and diseases of joints to even greater
lengths by condernmng massage, movements, and exercises He
was a teleologist, and regarded pain as Nature’s signal demanding
rest But although man must submit to Nature 1n the long run, he
has the power, to a certain extent, of helping, guiding, and controlling
Nature. For instance, unaided Nature may ‘‘cure’ an acutely
mflamed joint and leave 1t 1n a position of gross deformity In a sense
a pestilence may be regarded as a natural process, but modern
research 1s gradually stamping out such manifestations of unbridled
Natuie Smularly, we may compare the riot of vegetation in a
tropical forest through which explorers have to hack their way to the
cultivated beauty of an English garden in June

The fact was not sufficiently 1ecognised that the pain of a stretched
adhesion may be an indieation for foreced movement or manipulation
and not for rest, and that after the adhesions have been satisfactorily
ruptured in this way the pam often completely disappears. To
llustrate the wrong value that may be placed upon pain as an
mdication of rest, a case may be described which 1llustrates a method

* These lectures were delivered at the Royat College of Surgeons of England
m 1860, 1861, and 1862.
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ment upon these figures. Sir Arthur Keith® states: '“ Hilton
elaborated the means of securing rest into a system,” whereas
Thomas “ made rest his creed and ritual.” Hugh Owen Thomas
believed that an overdose of rest was impossible, and preached his
theory with great zeal, that rest must be “ enforced, uninterrupted
and prolonged.” Sir James Paget was criticised severely. His essay,
to which we shall refer later, was a * new departure in surgery,” a
“ schism,”” and contrary to ** the faith as handed down to us by the
fathers of omt art.”

Hunter was born in 1728 and Thomas died in 1891, thus for more
than a century and a half the doctrine of rest for various joint
conditions held sway.

The attitude of H. O Thomas towards mampulation is also
shown by his criticism of the famous lecture by Sir James Paget,
pubhshed in the Brifish M edical Journal of January 35, 1867, and to
which reference is made below. ‘ For many years after the com-
mencement of my experience mn surgery,” he states, T had the
opportunity of observing the practice of those who had acquired a
good reputation for skill as successful mampulators ”’; and he goes
ontosay ‘‘Icannot find suitable cases upon which I would perform
the deception known as passive motion.” It 1s difficult to under-
stand his mdictment of this measure unless we remembér that
Thomas, as his nephew Sir Robert Jones used to emphasise, based
his observations largely upon the havoc the bone-setters of his day
sometimes brought about by their manipulation of tuberculous
joints,

We may conclude this short review of the views of H O. Thomas
upon manipulative treatment by quoting the following extract from
a letter, which shows in a striking manner the other side of the
question “In my own case, after submitting to Mr. Hutton’st
manipulation, I was instantly relieved from that pam, tension, and
coldness in the jomt that I had suffered for six years, and was able
towalk . . Professional men accounted for the manifest change
in my condition on one hypothesis and another, whilst all affected
to smile at my ignorance and delusion. . . I had been lame and
in pain, and could now walk and was at ease . . ., and had the
whole College of Surgeons clearly demonstrated to their entire
satisfaction that I could not possibly have been benefited by Mr.

Hutton’s treatment, my opmion would not have been in the smallest
degree shaken by it.”

* ' Menders of the Maimed * (p 6), by Sir Arthur Keith (Henry Frowde
and Hodder and Stoughton).

T A well-known bone-setter, see p. 13.
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H. 0. Thomas (1834-18971).

The orthopedic principles of Hugh Owen Thomas of Liverpool
must now be briefly touched upon in so far as they apply to our agu-
ment, Iis pioneer contributions to swigery were of great importauce
and he had mechanical genins,  He is a shining example of a busy
general practitioner whe by his clinical work won fame and renown.
ITis nephew, Sir Robert Jones, in the first triennial Thomas Memorial
Lecture on Apil 23, 1922, said: T hved with him in dosc and
affectionate communion for over twenty vears of the most stienuous
period of his profescional life. . . . When I look back upon those
carly years when he preached
as one in the wilderness and
when his wortk was  crther
ienored or discountenanced, 1t
i~ little more than a 1omance
that thirty years after his
death, when all but great re-
putations have pcrhhcd, we
arc assembled to inaugurate tri-
ennial lectures i his memory.”’
But there can be no doubt
that he was somewhat pre-
judiced against manipulation.
Both the father and grand-
father of Thomas were bone-
setters, and he worked with
his father both before and after
he had taken a medical quah-
fication. A quartel atose and
there was a parting of the
ways. Although Thomas had clearly learned lessons of the greatest
value from Ins father, after the quarrel,* his opposition to unqualfied
practice and to mamipulation became mtensified and bitter. What-
ever we may think of his attitude towards this subject, we cannot
close our eyes to the fact that, largely owing to his splint and 1its
carly application, the mortalhty of fractures of the thigh was reduced
during the world war of 1914-1918 {from 8o to 20 per cent. and the
results during the second world war have shown still further improve-

Fic 4 —IH O Inowuss (1834-1891)

* McMurray states, * The disagreement with his father seemed to ecat
deeply mmto lis mind and to colour his whole outlook on the activities of
unquahfied bone-setters ” T P McMurray, * The Life of Hugh Owen
Thomas,” Lives pool Medico-Clusingical Journal, 1935, xlin, 3.
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painful, and therefore contravenes the teaching that pain is Nature’s
indication for rest. We now know that the pain of carly movement
15 largely due to reflex muscular spasm, and can be largely prevented
by appropriate measures and, in particular, by massage of the light-
est, gentlest, and most superficial nature, the so-called " effleurage.”

Next we come {o the consideration of a strange fact. The medical
profession. although their methods of treatment tended to produce
such numbers of stiff joints, almost entirely neglecled ihat vast
field—the treatment of stiff joints by manipulation. What was the
underlying reason for this neglect ? The answer is twofold: (1) The
fear of wrenching a tuberculous joint. (2} A disinclination to admit
that any good could lie in a method practised by ungualified persons.
From time to time, disasters occurred owing to the wrenching by a
bone-setterof a joint which had becomestiffened through tuberculous
disease. On the other hand, a number of stiff, swollen joints which
were crippled by traumatic adhesions or some form of mechanical
derangement were condemned to long periods of immobilisation
because they were mistaken for tuberculous disease or '' white
swelling.” For instance, in 1738, Thomas Simson, Professor of
Medicine in the University of St. Andrews, wrote to Dr. Alexander
Monro describing ‘“ an instance of what is called by our English
writers * the white swelling of the joints,” which arose {from a most
singular cause " This proved to be a loose body formed of bone and
cartilage. The resulting traumatic synovitis was wrongly diagnosed
as tuberculous disease. It is probable also that many other cases of
internal derangement due to mechanical causes were mistaken for
tuberculous disease. It seems strange to us, as we look into the
past, that because manipulation in a particular group was contra-
mndicated, this method of treatment should have been so generally
condemned. Buta brighter day was gradually dawning  Although
there have been long periods during which our profession has been
unduly nfluenced by dogma and tradition, yet original minds have
eventually arisen who have been prepared to examine and, if

necessary, champion any form of treatment which, although
unorthodox, was in their conviction, of definite value.

Sir James Paget (1814-1899).

This famous surgeon of St. Bartholomew’s Hospital was pre-
eminently endowed with these qualities. In the Brifish Medical
Joumal, January 5, 1867, appeared his famous lecture entitled

Cases that Bone-Setters Cure” He began his lecture with the
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I we attempt to summarise the teaching of Hunter, Hilton, and
Thomas, we see that all attached extreme importance to rest while
the slightest form of inflammation existed in a joint. Pain on
movement due to mere muscular stiffness or the presence of adhesions
was also often considered to indicate the presence of inflammation.
They realised that during 1est plastic lymph became organised
into adhesions, but maintained that full movements could be
1estored by subsequent use of the affected limb. It is a fouching
faith in this erroneous doctrine, in spite of abundant evidence
which disproves it, which still impels many surgeons to immobilise
the fractured femur for a long period withont knee-bending.  Italso
accounts for the spectacle of disabled Service patients grimacing
with pain as they work away, often for many months, with weights
and pulleys in a vam attempt to mobilise their stiffened joints, the
mobility of which could often be restored in five minutes by appro-
priate manipulation.

But in addition to the great number of stiff joints caused by this
attitude, it must be 1emembered that multitudes of such «tiff joints
were and are still cansed by the ** clascical 7 treatment of fractures
and dislocations. At the present day it is still not sufliciently recog-
nised that these methods are responsible for much permanent
deformity and interference with function  The fractured hmb may
be immobilised in splints or plaster for a long petiod, o1 swathed in
clegant bandages, and no seiious attempt made to prevent secondary
muscular contracture or stiffness of adjacent joints. Many of
such stiffened joints might have been prevented by closer co-
operation between surgeons responsible for the carlier treatment
of fracture cases and departments of physiotherapy. The surgeon
often concentrates all his energies upon obtaining firm union of the
fracture in good ahgnment. The patient 1s then sent to the depart-
ment of physiotherapy to remedy the stiffness of the adjacent
jomnts, and the surgeon is not always awaie of the difficult problem
which he has set lis colleagues. Mmor cases of jomnt stiffness
respond as a rule in a satisfactory manner to the ordinary methods
of physical treatment, but i others, months of pamstaking after-
treatment are required, and 1n others there is a legacy of permanent

stifiness  ‘“ Look after the bones and the jomnts and soft parts
will look after themselves” appears to be the motto of many
surgeons who are responsible for the treatment of fractures In
the treatment of reduced dislocation, every effort i1s sometimes
concentrated upon healing the rent in the capsule, and few care 1f,
to achieve this, permanent muscle shortening occurs or the joint
becomes crippled by adhesions Besides, movement 1s often
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who practised in the West End of London, to leain something of his
methods. This invitation was extended because Hutton had been a
patient of Wharton Hood’s father, Dr. Peter Hood,” during a serious
illness: and Dr. Hood, knowing of the bone-sctter’s gratuitous
services to the poor, refused to receive any fee for his services. The
bone-setter’s views upon the nature of the lesions present were
somewhat primitive; in almost every case a ““ bone was out ™ and
had to be replaced. Yet his results were often brilliant, even if
disaster sometimes followed his manipulation of a tuberculous joint.
Patients who had been treated by orthodox methods for years would
sometimes throw aside their crutches and walk unaided {rom his
doorstep. Wharton Hood, after learning the bone-setier’s methods,
used to assist in freating some of his poorer patients.

Considering that an account of his experience would be of value,
he published in the Lancet, after Hutton's death in 1871, a series of
articles explaining the bone-setter’s methods, and pointed out
everything that he had been shown. As he himself stated, " the
whole mystery of ‘ bone-setting,” preaisely what it could do and
where it was useless or injurious, was laid open to the medical
profession in the plainest language.” The papers were subsequently
published in the form of a treatisc on bone-setting.f This work,
a pioneer and valuable contribution to surgery, was largely over-
looked, partly because bone-setting was regarded as something not
quite respectable, and partly because the teachers of his day did not
accept it and excluded it from the curricula of the schools. One
writer has stated that *“ if Dr. Wharton Hood had held an appoint-
ment in a London hospital and had done his work before students, 1t
would long ago have been universally known and imitated by
surgeons. But the actual teachers were not sufficiently prompt to
acknowledge and welcome the work of a man who was not 2 member
of ’lcheir own body, and the students had no opportunmty of seeing 1ts
value.”

It was well pointed out in an article in the Brifssh Medical Journal
of September 3, 1910. * Not to go so far back as Harvey, who was
denounced by the leaders of the profession in his day as a circulator
or quack, we need only recall how the open-air treatment of con-
sumption was ridiculed when the idea was first put forward by
Bodington. . . . Famous physicians refused to listen to Pasteur

because he was not a medical man, Lister was scoffed at; the
laryngoscope was sneered at as a ¢ physiological toy’, the early

” A busy general practitioner Kmghtsbridge, London, to whom his son
Wwas at that time acting as assistant

I “ On Bone-setting,” by Wharton P. Hood, M R C S.,MD, 1871,
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shiewd observition, “ Few of you are hkely to practise without
having a bone-setter for a rival;and if he can cure a case which you
have farled to cute, his fortune may be made and yvoursmarred.” He
desciibed the types of cases
which could be benefited by
manipulation, and ended his
essay with the advice:  Learn,
then, to mmitate what is good
and avoid what is bad in the
practice of bone-setters.”

He had no hesitation in
condemning the prevalent
practice of prolonged rest, the
origmm of which we have en-
deavoured to trace. “ Too
long rest,” said he, “is, 1
believe, by far the most fre-
quent cause of delayed re-
covery after injuries of jomnts,
and not only to injured joints,
but to those that are kept at
rest because parts near them
have been injured.”  Although
F16. 5 —Sir Javis Paerel (1814-1899).  Sir James Paget’s position as

a surgeon with an international
reputation was already established, and he commanded universal
respect and esteem, the medical profession paid little heed to his
wise advice ¥ Prejudice was too deeply entrenched.

Wharton Hood (1834-19106).

A few years later, a proneer woik by Dr Wharton Hood was
published which drew warm praise from Paget himself Hood, whose
amm was the Hunterian one of ariiving at the truth, whatever its
source, accepted the invitation of the bone-setter Richard Hutton,

* Sir James Paget was one of the greatest orators that our profession has ever
known Mr Gladstone used to divide people into those that had heard Paget
deliver an oration and thosc who had not After Paget’s Hunterian oration
in 1877, M1 Gladstone proposed the toast of the orator in his masterly way
When Paget’s turn came to reply he said, * There 1s only one way 1t 1s
possible to surpass Mr Gladstone as an orator You all know that
although speech may be silvern, silence 1s golden  You shall have all

the gold



CHAPTER II
PATHOLOGY

WE may, for convenience, classify the cases that may be cured or
benefited by manipulation into four mamn groups; although certain
cases are combinations of one or more groups:

(a) Articular or peri-articular adhesions.

(b) Subluxations and dislocations of joints, tendons, or intra-
articular discs.

(c) Adhesions in connection with muscles, tendons, or fasciz.

(d) Certain functional or hysterical conditions of joints and
of the spine.

(a) Articular or Peri-Articular Adhesions.

An adhesion is a contracted band or area of scar-tissue due to the
orgamsation of inflammatory products.
Pathology.—Although combinations of the various types {fre-

quently occur, adhesions in connection with joints may be divided
into:

(a) Intra-articular—i.e, inside the true capsule of the joint and
involving the synovial membrane lining 1its deep surface or some
intra-articular structure, such as the infrapatellar pad of fat in the
knee-joint or the tendon of the biceps in the shoulder-joint.

(b) Articular—i.e., scar-tissue in the joint capsule itself or in its
accessory ligaments, as 1n many sprains mvolving joints. In many
cases, both the capsule and the synovial membrane lining 1ts deep
surface may be mnvolved.

(c) Peri-articular—a.e., scar-tissue in ligaments, tendons and
their sheaths, 1n bursz and even in muscles which are in the vicinity
of, but external to, the joint Good examples of this are the limita-
tion of extension of the knee-joint due to shortening by scar-tissue
of the lower portions of the tendons of the biceps, semitendinosus,
semimembranosus, and other flexor tendons, and actual shortening
of these muscles, and periarthritis of the shoulder-joint (frozen
shoulder)

Articular adhesions are a common sequel of sprains of joints
and of various types of synovitis and arthritis. They are very
g)iten encountered in rheumatic disease. Very frequently, articular,
Intra- and peri-articular adhesions coexist, and not rarely, secondary

15



14 TREATMENT BY MANIPULATION

ovariotomists in this country were threatened by colleagues with the
coronet’s conrt; electricity was looked upon with suspicion.”

At the present day, we find that, in spite of the efforts of Sir James
Paget, Wharton Hood, Sir William Bennett, Sir Robert Jones,® and
others, manipulative treatment does not reccive the attention that
it merits.  Although in other realms of medicine great strides have
been made, mampulative treatment still Ings behind  The subject,
with a few isolated exceptions, is not sufliciently emphasised in the
curticula of our medical schools.  There i< inadequate research into
the fundamental underlying principles, and Hutton's successors are
still occasionally effecting cures in cases which have baflled some of
the most eminent members of our profession.  Even il it could be
proved that disaster or disappointment frequently followed manip-
ulation—and there is no evidence that thisis the cise—cures are so
many and so well authenticated that the subject demands the {ullest
mvestigation.

But destructive criticiom alone is of little 1eal value. The
subject must be taught by lectmes upon the underlying pathology
and by actual practical demonstration i our medical schools and
hospitals.  The cry is often raised that we must not add fresh
courses to the alicady overbuidened medical curticulum, but this is
one which must defimtely be included, and taught by those with the
necessary cxperience, and i which the medical student must
produce evidence of having received instiuction before qualification.
As the field for the chimical trauning of the medical student increases,
by so much must be dimmished the period at present devoted in his
prelhminary yeais to the laborious assimilation of facts of little value
to him in his future career mm medicine. Interests and enthusiasms
must be aroused. Research must be conducted into underlying
physiological and pathological principles; careful records must be
kept, the subject must be set occasionally for prize essays; questions
must be asked in examiation papers or at the exammation board,

and clmical lectures and demonstrations must be given at every
hospital, for every out-patient depattment contamns cases which
urgently need manipulation |

* Lord Dawson of Penn, in Liverpool Cathedral on February 5, 1933,
cchoed the thoughts of all who were privileged to know tlus great surgeon,
m these words ‘‘ Scientific thinker, inventive craftsman, teacher, leader of
men, he gave himself and through lis disciples great service to mankind

t The final paragraphs of this chapter, wlich appeared 1n previous editions,
are deliberately retamed It 1s gratifying to be able to record, however, that
during recent years a marked increase of interest has occurred  Mampulative
treatment 1s now recogmsed as an important branch of orthopzdic work

Numerous discussions have been held at medical mectings, further books and
papers have been published, and the subject now arouses growing interest
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ligament or cartilaginous disc. Synovial adhesions are particularly
hable to occur at those anatomical sites in every joint where layers
or folds of synovial membrane lie normally in contact, especially in
the position which the joint tends to assume when inflamed. The
existence of these opposed layets of synovial membrane can be \}’cll
demonstrated by sections through joints, a method of anatomical

F1c 6 —ADHESIONS IN REGION OF LOWER PART OF INFRAPATELLAR
Pap oF FAT oF KNEE-JoOINT

study which is valuable, and one which might with advantage be
more often used. For instance, there is no better way of mastering
the complicated anatomy of such a joint as the knee than sections
in various planes. By this means, synovial recesses may be de-
monstrated which sometimes escape notice m textbooks of anatomy.

Some of the commoner sites where layers of synovial membrane

2
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muscular shottening may also be precent, associated with scar-
tissue in the substance of or womnd the muscles, with loss of their
clasticity and contractility.  This may form the principal obstruction
to movement, as after many fractures and dislacations.  In cases of
long standing, all the structures on the side of contraction may
undergo adaptive shortening,

Thete are two principal conditions of joints in which adhesons
are particularly liable to develop, althongh it is important to bear m
mind that often no clear-cut line of dematecation can be drawn
between them:

(a) Synovitis, both acute and chronic.
() Arthiitis, acute, subacute, or chionic.

A traumatic synovitis due to sprain or other injury Ixcqucntl}
passes by imperceptible degiees, and particularly if treatment is
madequate, into a condition of traumatic arthiitis.

In synovits, the inflammation involves the synovial membrane,
and often, as we have scen, the capsule or peri-articulat structures,
whereas n t1ue arthritis the articular surfaces also participate. In
carly cases, the articular cartilage only is involved, but in later, the
subatticular bone may also show changes. Tt is therefore clear that,
good as the results of mampulation m this last gronp may be, they
are not so complete or permanent as is usual in the first group. The
prognosis also depends to a certain extent upon the cause of the
synovitls o1 arthiitis. Traumatic cases have, a~ a rule, a better
prognosis than those due to infection or toxemia.  In the latter, the
results, however, are often good, particularly in the chronic rheu-
matic group, 1f the cause has cecased to act, if measures be simultan-
cously taken to eradicate this factor, and with the exercise of
careful discrimination.

Leriche maintains that an injury to a joint 1s at first accompanied
by vaso-constriction of the articular vessels due to symp’tthetlc
stimulation. This 1s, however, soon followed by vaso-dilatation,
which causes cedema and cffusion, excessive vascularity of the
synovial membrane, decalaification of the bones, calcification in
the soft tissues, and contracture of the ligaments.

Intra-articular adhesions ate of various types The adhesions may
be 1 the form of thickened and contracted bands of the lining layer
of the synovial membrane 1tself that have resulted from a previous
attack or attacks of synovitis On the other hand, bands of every
shape, size, and thickness may stretch across the jomnt (Fig. 6), con-
necting two more or less distant portions of synovial membrane, or
may connect the latter to the articular cartilage, to an tra-articular
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limitation of jont movement that exists is duc almost ex}t.irely to
conditions existing outside or even at a distance {from the joint. It
should be particularly noted that most o.f tpem are avoxdab}g by
early preventive measures. Some of the principal of these conditions
may be enumerated as follows: . o

(a) Stiffness of a joint following {racture in 1ts.\71c1mty.

(b) Contractures occurring in cases of paralysis.

(¢) Contractures following burns. .

(d) Contractures following prolonged suppuration.

(¢) Contractures due to prolonged functional immobulity. .

(f) Contractures due to a slow process of sclerosing fibrositis such
as Dupuytren’s contracture.

(g) Ischemic contracture

(h) Contractures following loss of muscular substance or division
of tendons.

In some of these conditions, manipulation is of value, provided
that it be followed by appropriate after-treatment. It is in this
group that a combination of manipulation with tenotomy, tendon
lengthening, or other operation is frequently indicated. It is often
necessary to perform a series of manipulations, after each of which
the improved position is maintained by means of splintage, prefer-
ably in the form of a plaster case.

The type of case which has been described above must be carefully
distinguished from that i which the hmitation of movement 1s due
to a bony obstiuction, as after many fractures into or in the neigh-
bourhood of joints, and in certain cases of chronic arthritis. In
many of these, the limitation is due to both scar-tissue and bony
obstruction, and manipulation combined with open operation may
be of benefit.

Mode of Formation of Adhesions.—It 1s difficult or impossible to
achieve our 1deal of preventing the formation of adhesions unless we
have some knowledge of what an adhesion 1s and how it 1s formed.
Most of us are aware of the pathological changes that take place n
mflammation, and 1f we apply this knowledge to inflammation as it
affects joint structures, we shall see that the phenomena differ 1n no
important particulars from those seen elsewhere. There are the
same vascular and cellular phenomena m the synovial membrane
and connective tissues of the jomnt. In the central part of the
articular cartilage, however, which 1s devord of bloodvessels, the
cellular phenomena greatly exceed in importance the vascular, in
fact, the latter may 1n slight cases be entirely absent.

Du.rmg an acute attack of synovitis, there 1s an outpouring of
plastic lymph from the bloodvessels of the synovial membrane, and
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ate in contact in the position of greatest ease which the joint
tends to assume, when mflamed, will be dealt with under mdividual
jomnts.

In moie serious forms, in which the articular surfaces have
themselves been involved in the inflammaiory process, leading to a
loss of a portion of their structure, adhesions of various degrees of
Gensity may stretch between these surfaces.  Fibrous ankylosis
may cnsue, and not infrequently cartilaginous or even bony trans-
formation may occur in the fibrous tizsue, leading to osseous anky-
losis.  The term “* true ankylosis "' is better limited to those cases
where adhesion exists between the aiticular surfaces; * false anky-
losis ” arises from causes outside the joint, and involves peri-articular
tendons, muscles, fascie, skin, ete.  When intra-articular adhesions
have given rise to some quite definite limitation of movement of
the jont, it is common to find, n Iafer stages, secondary shortening
of the jomt capsule, of adjacent tendons, and even, in advanced
stages, of vesecls, nerves, and other important structures.

Synovitis leads to the formation of mtra-articular adheswons.
The limitation of movement pioduced leads to secondary contraction
of the articular capsule, which may be considered Natuie's way of
preventing any movement which causes painful stietching of these
adhesions. Secondary contracture of peri-articular muscles and
tendons occurs i severe cases from fibrosis; the latter often proving
perhaps the most potent factor in preventing return of full move-
ment, and one of the most difficult factors to treat. For instance,
m the knee, where flexion 1s limited, the secondary shortening of
the quadriceps tendon may require lengthening by operation;and
when extension 1s limited, the hamstring tendons may 1equire similar
lengthening. 1In certain cases, the intra- and extra-articular fibrosis
may occur concurrently. It 1s important to bear in mind this
frequent sequence of events, as it has an important bearing upon
treatment  As we shall see later, the ideal to be constantly borne in
mind is to prevent the formation of adhesions if in any way possible,
for prevention 1s obviously better than cure (see Chapter I11). If
intra-articular adhesions have formed, treatment should be under-
taken as early as possible, before permanent contracture of capsule
and peri-articular structures has occurred.

Limitation of Movement of Joints due to Extra-Articular Causes.—
In the foregomg remarks, we have dealt principally with stiffness of
joints due to intra-articular adhesions, and have mentioned that, in
certain cases, secondary contraction of pert-articular structures may
occur.

There 1s, however, a large and mmportant group in which the



PATHOLOGY 21

thick and fleshy (Fig. 7), or form narrow bands or dfelicate ﬁlqlcnentsl
(Figs. 6 and 8). There is reason to believe that, as in th% perti ogﬁil
cavity, an adhesion origmally short and‘ broad nlfty v tgra ;f
stretching become long and narrow. l*urthermox‘e, pOI’}O{lS o
synovial membrane may adhere not oply to o‘thel synovia tl? .
cesses, but may contract adhesions to mtra—zu‘ﬂgular ligaments ?1?
meniscy, or to the articular cartiluge itself. There is thus no mystery
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Fic 8 — KneE-JorNt Sacitrar  SpciioN. DELICATE ADHESIONS 1IN

SUPRAPATELLAR POUCH AND IN VICINITY OF INFRAPATELLAR PaDp orF
FAT FOLLOWING SYXNOVIILIS.

(Museum of Royal College of Surgeons of IEngland, Huntenan specimen )

about the underlymg pathology of adhesion formation; it is in
accordance with the well-known phenomena of inflammation.
Direet and Indirect Methods of Formation of Synovial Adhesions.*
—In the direet method, opposed synovial layers denuded of their
surface endothelium are at first glued together by plastic exudate.
This exudate 1s derived from plasma which has become coagulated

1 J € atural rorl‘n tlo q 1 y .
* See also h q Al a 1 ()I Al: uir e(l AdheSlOnS l) SII G
Lenthal Cheatle, Lancet, OctobLI 30, 1926’ P 898'
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those folds and portions of synovial membrane which lie m contact
when the joint is at rest tend to become glued together by plastic
exudate. If the joint is kept at 1est too long, it is casy to see that
the plastic exudate will become organiced and converted into
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Fic 7 —XNex-JoinTt, In waich Tuick, FLESHY ADHESIONS ARE PRISENT,
COMBINED WITH CONSIDERABLE DESTRUCTION o ARTICULAR CARTILAGE.

{Museum of Royal College of Surgeons of England )

conuective tissue; thus an adhesion 1s formed These adhesive
bands acquire in time an endothelial covering, become smooth and
ghstening, and all except the very minute contain bloodvess:els‘
These adhesions may be single or multiple, broad and band-like,
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achieve, but in the less acute, gentle active movements, begun
almost immediately, may prevent the adherence of synovial layers
by tiis plastic exudate. Multitudes ol stitf jomnts mught have been
prevented by attention to this rule. .

The important question must now be considered- Can prol'onge.d
mmobility of a healthy joint lead to ankylosis ? Hilton, in his
classical work, stated that he believed this theory to be untenable.
He agreed that changes probably took place in the cartilage,
ligaments, and muscles, but believed that such deteriorations were
only temporary, ‘ for reparation is perfected in all these structures
by careful and steadily mcreasing use or employment, and after a
time they show no defect.” H. O. Thomas held similar views He
considered that the stiffness of the knee, which so often follows a
fracture of the femur, was not an example of stiffness {ollowing
mmmobility of a normal jont, for he argued that the knee 1n such
cases had been injured at the time of the fracture. Both these
authorities dismiss the problem of ‘the stiffness of the joints
adjacent to a long mmmobilised fracture in a somewhat cursory
manner. Although ‘‘ reparation” may be ‘‘ perfected” in some
cases ‘‘ by careful and steadily increasing use or employment,”
it is a matter of everyday experience that in a disturbingly large
number of cases thisis not so. ITong immobilisation of the fractured
femur without knee-bending is apt to cause stiffness of the knee-
joint, which never completely recovers. In such cases, a form of
false ankylosis results from the causes mentioned below, which
often proves a difficult problem in treatment, particularly in the
case of patients who are no longer young.

The Influence of Immobility, Disuse, and of (Edema in the Forma-
tion of Peri-Articular Adhesions.*—The factors that cause per-
articular adhesions to form around joints, which have not themselves
been subjected to injury, but which 1t may be necessary to im-

mobilise for a period, are of fundamental importance n the surgery
of fractures.

{

The nfluence of a comparatively short period of immobility alore
upon a normal joint 1s usually shght and recoverable by simple
measures, particularly if the patient is young. For nstance, if a
plaster splint is applied to the shoulder-jomt for a fracture mn its
vicinity, and if the elbow and wrist are included 1n the plaster, it is
usually found that the stiffness of the latter jomnts, which is probably
due to venous congestion, disappears after a few weeks with natural
use of the joints by the patient. This satisfactory outcome 1s

* See also " Adhesions of Joints and Injury,” by R. Watson-Jones, Brit.
Med. Jour., May 9, 1936, vol. 1, P 259.
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thiough the agency of fibrin ferment developed principally from
breaking-down leucocytes. Organisation of the plastic lymph
joining together the opposed layers of synovial membrane and
consequent adhesion formation {akes place thiough its invasion by
cells which develop into fibrous tissue.

The indirect method accounts for the formation of the long strands
of adhcsions so often encountered in joint cavitics. In such, the
plastic exudate not only forms a layer upon the surface of the
synovial membrane, but may be deposited in the joint cavity.
Strands of fibrin are formed from the collections in the joint cavity,
and cstablish contact there with smilar areas on the surface of the
synovial membrane.

The fibrinous strands thus formed are mvaded by fibroblasts and
bloodvessels fiom these attached surfaces, and later become covered
with a layer of endothelial cells.  Sometimes the plastic exudate in
the joint cavity becomes converted into fibiinous melon-seed bodies

This brings us to an important point—uviz., in some severe cases
of synovitis, and in most cases of arthritis, the articular cartilage
may be involved. There 1s a proliferation of the cartilage cells at
the swiface, some of which may revert to connective-tissue cells and
mmgle with plastic exudate formed by the synovial membrane,
thus adhesions which may vary from dehicate fibres to those of a
dense fibrous nature form between the articular surfaces In many
cases of arthuitis a layer of connective tissue or *‘ pannus’’ may
spread over the articular cartilage fiom the periphery, where it
1s derived from the synovial membrane. \When two adjacent layers
of ““ pannus "’ become opposed, ankylosis may result.

In some forms of cliromc arthritis the pathology differs, par-
ticulaily 1n the osteo-arthntic type. There may be no plastic
exudate, but chronic sclerosing mflammatory changes occur mn the
synovial membrane and peri-articular structures, a slow and mn-
sidious shortening and contraction of the connective tissues 1s
brought about, associated with gradually increasing deformity  In
some cases of severe contuston or fracture mto a joint, a hamor-
1hagic effusion occurs (hamarthros), in such there 1s a particular
risk ot resulting adhesions

The bearing that these facts concerning the buth of adhesions
have upon treatment will be discussed more fully in another chapter
It will be sufficient to emphasise here that, although we cannot
always prevent the occurrence of plastic exudate, yet in the treat-
ment of any mflammatory condition of a jomnt, wherever possible,
movement must be instituted before organisation of the plastic

exudate occurs. In some acute forms this ideal 1s mmpossible to
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be broken in one place but may join again. 1If, however, ‘it is bx:oken
at two or more places by a concentrated attack, this is unlikely.
The co-operation of a psychologist should therefore be sought in
difficult patients. o

Such cases of what we may call the “ classical ” types of joint
neurosis are infrequent when compared with the vast numbers of
joint troubles m which there is a definite organic basts but with a
superadded psychological factor. This combination 1s frequently
encountered in injuries and diseases of the joints, and particularly
in rheumatic joint conditions.* It is apt to supervene when treat-
ment has been uninspired, prolonged and disappownting, and a
sense of frustration and lack of confidence results. These are the
patients who, thoroughly disgruntled with doctors, rush off to
osteopaths or bone-setters.

Good results can usually be achieved in the latter group by
manipulation if the surgeon or practitioner and all concerned in the
after-treatment have the gift of inspiring the patient with confidence
and co-operation. Team-work is the secret of success and a long
course of after-treatment should be avoided, if possible, as this tends
to refix the neurotic factor temporarily abolished by the manipulation.

It is at present only dimly realised what an extremely important
part neurosis plays in many joint cases. They may be divided into
four main subdivisions:

1. Cases that are entirely functional.

2. Cases that were functional originally, but upon which from
disuse an organic element has become superimposed in the form of
adhesions, fixed muscular contracture, or even arthritic changes.

3 Cases m which a functional element has been superimposed
upon a definite organic disease of a joint, such as arthritis, or upon
some long-standing lesion, such as intra- or peni-articular adhesions.

4. Cases of malingering upon which a genuine functional element
has supervened.

Of these four subdivisions, the third is probably the most
frequently encountered, and purely functional cases are less common
than is sometimes supposed. The actual pathology of subdivisions
2 and 3 does not materially differ from that we have already
described, but clinically there are, of course, very important differ-
ences. Only a very careful investigation of the history of a case can
tell us whether we are dealing with subdivision 2 or 3, although this

pomt 1s of somewhat theoretical interest. In these cases, with the

* “The Psychological Aspects of Chronic Rheumatic Jomnt Disease,” by

Philip Ellman and Sidney M Mitchell, Reports on Chronic Rheumatic Disease
No 2, 1936, Pp 109-119 '
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expedited if the patient has moved the fingers freely during the
period of immobilisation.

Lven when fracture exists in the immediate vicinity of the joint
which is immobilised, the 1esulting stiffness need not constitute a
serious problem i the absence of disuse and cedema. Good results
may be anticipated in fractures of the carpal scaphoid, which have
been immobilised for six wecks or longer, in an accurately fitting
plaster splint which permits full movement of the fingers. The
pressuie of the splint prevents cedema n the joints in the vicinity of
the fracture. This cedema is a sero-fibrinous exudate and has been
well described as the ** glue of which adhesions are made " (Watson-
Jones). 1f, during the wearing of the plaster, the fingers are actively
used, functional disuse, which is another polent cause of peri-
articular adhesion formation, is also elimmated, and the residual
stitiness after removal of the plaster can usually be rectified by
simple measures. 1t must be borne in mind that movements of the
muscles and iendons in relation to an immobilised joint are not so
valuable in preventing atticular adhesions as actual free movement
of the joint. Long continued immobilisation of the joints adjacent
to a fracturc may lead to obstinate stifiness even if active muscular
contractions without actual joint movement are encouraged.

(b) Funetional or Hysterical Conditions of Joints.

These constitute a large and important group. The classical type
of hysterical joint, such as Charcot described, is now comparatively
rarely seen. It 1s maintained in some bizarre position by marked
muscular spasm; for instance, the knee may be kept fully or rigidly
flexed or extended. In other cases the symptoms, such as pan, are
out of all proportion to the physical signs, which may be absent. The
patient 1s often a young woman of nervous temperament and with a
recent history of some injury or of some emotional disturbance

In cases of marked neurosis it must be remembered that the
symptoms are often a manifestation of some deep-seated psycho-
logical condition which requires sympathetic treatment. It is often
possible to cure the spinal or joint condition but, so long as the
patient’s goal remains the same, when one symptom is given up
another is often found Such patients become ‘‘ virtuosos of
neurosis, continually extending their repertory ” (Adler) Good
results from manipulation, however, are often seen if the patient
can be removed from harmful influences and simultaneously given a
fresh, hopeful and co-operative outlook on life, otherwise, dis-
appointment 1s mevitable. By manipulation the vicious circle may
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coming a flexion deformity. Pathological subluxation of .the tlb.lal
head with displacement backwards and outwards comb‘u}ed with
external rotation is common in advanced cascs'of ;}rtlmtls of .the
knee, comparison being necessary with the opposite side. According

Fi6 9 —OSTEG-ARTHRI1IC CHANGES IN WRIST- JOINT WIIH SUBLUX\TION

Note also the marked thickeming of the carpo-metacarpal jomnt of the thumb
and a Heberden node m index finger

to many osteopaths, a ““ subluxation ” is defined as an immobilisation

of a jomt m a position of normal motion, usually at the extremity
of a given movement.

(d) Adhesions in Connection with Muscles, Tendons, or Fasciz.

Adhesions may occur m other situations in the locomotor system
m addition to the jomnts They vccur frequently in or around
muscles, or in fasciz and connective-tissue layers as the result of
mmjury, such as contusion or spram, and are often encountered in
rheumatism  Such injuries are commonly seen m athletic indi-
viduals. Rider’s sprain of the adductor longus, rupture of the
plantaris in tennis players, partial ruptures of the quadriceps
extensor cruris in footballers, are a few examples of a large group.
In many of these the scar-tissue formed in the process of healing leads
toa certain amount of hmitation of movement which may be rectified
by manipulation. In the cases following injury, a hamorrhagic
exudate first occurs, which 1s gradually replaced by fibrous tissue,
whereas in those due to rheumatism, collections of inflammatory
cells gradually undergo the same conversion.

The pathology of these conditions will be briefly indicated under
individual headings.
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possible exception of the fourth category, satisfactory results may
be obtained by manipulation, provided that the changes are not too
advanced and that the mental condition has not become too fixed.

(¢) Subluxations and Dislocations of Joints or Tendons.

The field of manipulative treatment in the reduction of gross
dislocations is Jarge; as, however, the methods are described in
surgical textbooks, the discussion of this subject will be omitted.
It should be borne m mund that it is unwise, and often dangerous,
owing to the risk of fracture, to attempt the reduction of a dis-
location of several weeks' standing by manipulation except when
combimed with open operation. In these cases, secondary muscle
shortening has occurred, in addition to scarring and contiacture at
the site of the rent in the capsule. Furthermore, in some cases, as
in dislocation of the shoulder, important neives or bloodvessels
may have acquired adhesion to the displaced head, and any attempt
at 1eduction is then attended with grave risk of injury to these
structures.

Fracture-dislocations of the semilunar cartilages of the knee-jont
are an important field for mampulative treatment and will be
described in Chapter VI.

A form of internal derangement may occur m the temporo-
mandibular joint, often associated with mechanical locking.*

In medical terminology, a subluxation is a partial displacement,
not amounting to a complete dislocation, the articular surfaces
have a relation to each other which they do not assume during the
normal joint movements—i.¢ , the movement is beyond anatomical
Imits. Such displacements usually occur in arthrodial or ghding
joints: such as the sacro-ihac, carpal, tarsal, and the joints between
spinal articular processes, but are quite frequently seen in other
joints (Fig. 9). They may be due to trauma or disease, pathological
subluxations bemng frequently encountered in chronic rheumatic
forms of arthritis. Subluxations can usually be best demonstrated by
stereoscopic radiography A form of traumatic subluxation which
1s all too frequently seen in the knee 1s the displacement backwards
of the tibial head after excessive or wrongly applied force 1n over-

* Howard Marsh 1n his “ Diseases of the Joints ' tells of a lawyer whose
jaw at some critical moment 1n a speech to the jury would suddenly become
locked so as to fix his mouth in a half-open and asymmetrical posttion
Casting an appealing glance at the judge and jury and looking unutterable
things at his learned friend opposite, he would rush into an adjomning room,
and having by a trick that he had acqured, got his jaw in agamn, would

return and continue his address.
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Human joints contain a small quantity of pale,‘ s‘traw—colom.rcd
viscous fluid, the quantity in the human knee-joint averaging
0-2-0-3 c.c. It is alkaline in reaction (pH 7-5-77). The ca}cmm
content is high compared with serum, as 1s also the concentration of
chloride and bicarbonate, but the concentration of sodium, potassium
and magnesium is lower than in serum. The protein content of
synovial fluid is slightly lower than that of the blood. Tl}e?e appear
to be two principal channels of absorption {rom the joint—wiz,,
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Fic 10 —DEMONSTRATION O LyMPHATICS OF SYNovialL MEMBRANE BY IN-
JECTION OF COLLOIDAL SILVER INTO KNEE-JOINT oF Livine RABBIT.

absorption by the capillaries and the lymphatics of the synovial
membrane  Absorption of isotonic solutions and of diffusible dyes
introduced experimentally takes place fairly rapidly through the
synovial capillaries. Colloidal substances of greater molecular
composition are more slowly absorbed by the synovial lymphatics.
Particulate matter is probably transferred to the subsynovial stratum
by the synovial cells and phagocytes; after heemorrhage, hemosi-
derin can often be found in this situation

Substances such as urea, amino-acids and uric acid find ready



CHAPTER 11I
PREVENTION OF ADHESIONS

RECENT years have wilnessed a change of outlook towards the
problems of rest and movement in mjuries and discases of the
locomotor system.

This change of outlook may be summarised by stating that in
former years the average medical man turned instinctively to rest
and sphintage. Now, however, he 1s becoming more and more alive
to the importance of modern methods of physical treatment, and
particularly of carly movement, by which many of the unfortunate
sequelz of injuries and discases of the locomotor system may be
prevented.

The pathological aspects of adhesion formation have been de-
scribed in a previous chapter.

Let us, before discussing the problem of prevention of adhesions,
examine certaimn points concerning the physiology of joints, and
particularly of synovial membranes, a knowledge of which is helpful
mn arriving at guiding principles concerning the alternatives of rest
o1 movement for mjuries and discases of joints.

Physiology of Synovial Membranes and Synovial Fluid.

The author’s experimental work! upon the absorption from
synovial cavities of solutions of varying molecular composition
showed that movements of the jomt expedited such absorption.
It is reasonable to suppose, therefore, and this is confirmed by
clinical experience, that carefully controlled and gently performed
active movements play an mmportant part in the absorption of the
inflammatory effusions associated with traumatic or infective
synovitis, Such movements, therefore, may prevent articular
adhesions, not only by mimimising the risk of adhesion between
opposed layers of synovial membrane, but by bringing about
absorption of the “glue of which adhesions are made.” On the
other hand, if the movements are excessive and uncontrolled 1t 1s
obvious that synovitis will be aggravated, with further production
of inflammatory exudate, and increased stiffness of the joint will
result.

* TFor a more complete account see * Some Researches into the Physiological

Principles underlying the Treatment of Injuries and Diseases of the Articu-
lations,”” Lancet, 1923, 11, PP 541-548 ‘‘ Chronic (Non-Tuberculous)

Arthritis,”” H K Lews and Co, Ltd
28
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starch reaction, showing that the potassium iodide solution haq been
absorbed by the synovial membrane and finally excreted by the kidney.
The experiment also demonstrates the important part plaved by move-
ment 1n assisting the absorption of the flmd. It 15 obwvious that this
process of absorption mught have occurred by means of either the
capillaries or lymphatics, or possibly both might have playeda pait. A
further series of experiments was performed in an endeavour to ascertam
the respective part played by these different elements.

Absorption of Diffusible Dyes.

Experiment o (0ld Series) —The above experiment was repeated,
using a solution of Berlin blue; 2 c.c. were injected into the joint, gentle
movements were mstituted, and after a short interval a further 1 c.c.
was mjected At the completion of the experiment the animal was
killed and the joint opened and examined. A small quantity of Berhn
blue solution remained m the joint. There was a generalised diftuse
stamming of the membrane present, more marked in the suprapatellar
pouch  On further exarunation 1t was seen that the dye lay in the
subendothelial laver of the membrane, but no mjected lymphatics
could be detected erther proximal or distal to the joint. Microscopic
examination of a portion of the membrane from the suprapatellar pouch
showed an absence of lvmphatic injection save at one small arca, This
experiment would appear to point to the fact that diffusible dyes are
somewhat rapidly absorbed by the capillaries into the venous circulation,
and only to a shght extent by the lymphatics.

Absorption of Colloidal Dyes of Greater Molecular Composition,

{(a) Berlin Blue and Mucilage of Tragacanth—ZE.periment 1 (Ncw
Serres) —A saturated aqueous solution of Berhn blue mixed with an
equal quantity of muctage of tragacanth was prepared to approximate
as closely as possible to the composition of normal synowial fimd;
1'5 c.c were 1njected into the knee-joint of a rabbit, the ammal was
allowed to move freely about, and was kiled i five hours It was found
that absorption by the lymphatics had certainly taken place, for
microscopic examunation of the membrane revealed these clearly. No
obvious staining of the lymphatic glands was detected, The striking
thing, however, was that the whole of the circulation of the amimal was
stained a vivid blue, showing that absorption by the capillanes had
readily occurred.

(D) Colloidal Silver—Experument 4 {New Series) —A solution of 2 per
cent colloidal silver 1n normal saline was mjected mto both knee-joints
of a rabbit. The animal was allowed to move about freely untid klled
five hours later. The synovial lymphatics were thus demonstrated i a
very striking manner, the colour varying from dark brown to black.
Furthermore, the poplteal gland, the lymphatics along the course of
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access to joints. Glucose is found n a lower concentration than in
the blood, probably because 1t is utilised by the joint structures.

The problem of joint mucin 15 interesting and important, and
further work 1s necessary upon this problem,.

Mucin-secreting cells in the synovial membrane were described by
the author in 1923 and Kling m 1938. At one time mucin was con-
sidered to be derived from breaking down of the superficial cells of
the articular cartilage, but it is now known that mucin derived from
this source contains sulphur, wheieas the mucin of synovial fluid 1s
sulphur-free.  Meyer mn 1939 isolated its viscous polysaccharide
clement as hyaluronic acid.  An enzyme, hyaluronidase, which 1s
found in the testicular extiact and other tissues and also in some
bacteria, has the property of bieaking down hyalutonic acid,
destroymg its viscosity, and finally hydiohsing it. Although more
work on the subject is needed, it appears that mucin plays an impor-
tant part not only in lubricating the joint surfaces but, in combina-
tion with calcium, in maintaining the alkalinity of the synovial
finid and protecting the joint against the action of toxms.

Small though the normal quantity of synovial flmid is, its forma-
tion, circulation and the removal of waste products from the joint
doubtless depends upon regular exeicise.  Possibly some abnormality
of the joint mucin leading to diminution of its viscosity may prevent
normal lubrication of the articular cartilage and may play some part
n the onset of the degenerative type of arthritis, Also some
diminution n jts antitoxic properties may possibly be incrim-
mated in some forms of rheumatic arthntis. This would appear to
be a promising line of rescarch. In synovitis and arthritis, carefully
regulated movements of the affected joint play an mmportant part
in the absorption of articular cffusions.

Absorption of Isotonic Solutions.

Eaperument 6 (Old Series) —The needle of a 5 ¢ ¢ syringe was inserted
obliquely 1nto the mner side of the suprapatellar pouch of the knee-
joint of an anasthetised rabbit, 1 5 ¢ ¢ of a sterile solution of 1sotonic
potassium 10dide was then slowly injected until the joint became tense
Absorption appeared sluggish at first, but after alternate passive
flexion and extension of the joint, which was repeated several times,
there was appreciable slackeming of the joint tension. Sufficient fld
was then injected again to distend the jomnt cavity The experiment
was continued for five hours, and at intervals of fifteen minutes 1 cc
of the solution was introduced  The total amount of 1sotonic potassium
10dide absorbed during this period was about 20 cc  Urine collected
from the bladder at the termmation of the experiment gave the typical
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clearly, theiefore, of great importance. The normal strength zm.d
stability of jomts depend to a great extent upon the muscles in
relation to them; and in certain situations, as in the hip and ell_m_w,
to the shape of the articulating surfaces. The action of th(? joint
igaments is m the main supplementary, and under normal circum-
stances they are protected {rom excessive strain py muscular
action. The shoulder-joint affords a good example, for if the muscles
and tendons in relation to the joint be all divided in the post-mortem
room, the voluminous capsule of the joint permits a wide excursion
of the head of the humerus.

A sprain 1s often, therefore, but by no means invariably, associated
with a muscular or tendinous strain or rupture. In the knee, for
example, severe force applied to the outer side of the limb in the
1egion of the joint may cause such marked abduction that the
tendons on the inner side are strained or partially torn. The force,
continumg to act, may bring about sprain or rupture of the internal
lateral ligament mainly involving the long or superficial portion,
and possibly associated with a lesion of the internal semilunar car-
tilage or some other complication. For instance, a scale of bone
may be separated from the region of the upper attachment of the
mternal lateral ligament. Every severe sprain of a joint should be
X-rayed as a matter of routine. Sometimes after a sprain of the
upper attachment of the internal lateral ligament, calcification
occurs m the injured area—the so-called Pellegrini-Stieda ‘‘ disease.”

On the other hand, a sudden rotation of the knee when the
protecting muscles are taken off their guard, may cause a spram,
mainly involving the deep fibres of the internal lateral ligament, and
frequently associated with a lesion of the internal semilunar cartilage.

The gmding principles in the treatment of such sprains should be
the avoidance of undue strain upon the damaged ligament, combined
with the institution of immediate, but carefully controlled, active
movement. The avoidance of undue strain upon the damaged
ligament permits healing to take place; and the mstitution of early
active movements ensures that the healing takes place withont
contraction of the ligament by scar-tissue, which may cause a sub-
sequent mmpediment to the free movement of the joint. Such
movements also prevent or minimise disuse atrophy of the muscles
that act upon the joint, and also assist the absorption of intra-
articular effusion. Any form of forced or passive movement is
contra-indicated in the early stages, for this breaks down the

rega,ratwe tissues ax?d can only cause increased painful reaction and
indefinite prolongation of disability. Active movements which are

too strenuously performed may also be harmful, so that the intelli-

3
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the femoral vessels, the iliac glands, lymphatic vessels along the course
of the abdominalaotta, and even glands near the entrance of the thoracic
duct, were demonstrated. There was a certain amount of absorption
into the general cnculation, due either 1o absorption of collmdal silver
by the synovial capillaries ditectly mto the blood stream or access to
the cnculation may have been obtamed through the thoracic duct. It
15 probable that both occur, but that in the case of such collmdal
substances the principal route of absorption ss through the lymphatics.

It was possible 10 show that movement, as in the case of the 1sofonic
solutions and diffusible dyes, plays a very important part m the absorp-
tion of colloidal silver,

In another series of experiments, a sinular quantity of colloidal silver
was injected nto the knee-joints of two rabbits. In one rabiut the
joint was immolnhised, whilst the other animal wasallowed to move freely
aboutl. At the end of a fixed period of time both animals were killed. It
was found that in the immobilised jont the lymphatics in the synovial
membrane could usually be demonstrated, but no proximal lymphatics
or glands were stained. In the case of the animal in which movement
had been permitted, the proximal lymphatic vessels and glands were
demonstrated by the colloidal silver 1n a very striking manner, Asan
instance the following experiment may be quoted.

Experiment 5 (New Sertes)— Rabbil B.—1-25 ¢ ¢, of colloidal silver
(2 per cent. in normal sahne) injected obliquely nto suprapatellar pouch
of right knee at 10,30 a.m. No obvious extravasation occurred and
the puncture was sealed with collodion ganrze, The anmmal was per-
mitted to move about freely on iecovermg from the anwsthetic and
was killed at 12.8 pm,

Rabbit A.—Sumlar mjection made nto the rght knee at 10 50am,
but ammal was kept under the anwmsthetic and no movement occurred.
It was lalled at 12.28 p.m,

Post-moitem Examination.—Diffuse stamning of synovial membrane
present in the injected knee of both rabbits. In rabbit A no lymphatic
glands or lymphatics proximal to the joint were stained, whereas m
rabbit B, m which movement had been permitted, the popliteal gland
was stained a dark brown, the ihac glands on the right side were stamed

a hght brown, and there were a few faintly stained lymphatics along the
abdominal aorta,

Applications of Physiological Principles to Treatment.

(a) Early Movement in Sprains and Other Injuries of Joints.—
These injuries are frequently associated with synovial effusion, it
has already been observed that imadequate treatment of such
mjuries and of the accompanying plastic exudate 1s a potent cause
of adhesion formation and favours the development of traumatic
arthritis. The prevention of adhesions following such injuries is
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ments, a helpful device being the introduction of a 1 to 1 inch
wedge on the inner side of the heel. '
With the disappearance of the acute symptoms, more active
treatment is indicated, with the object of restoring the full range of
joint movement and the normal bulk and tone of the thigh muscles
as soon as possible.  Of these muscles, the quadriceps extensor is the
most important, and unless strenuous efforts be made by the patient
to restore the tone of this muscle, a condition of * quadriceps
insufficiency ”’ may develop with complaints of weakness and a
sensation of ““ giving-way * of the knee, often associated with general
instabihity of the joint. Space will not permit a detailed description
of the measures to be adopted in the re-education of the quadriceps,
but exercises against resistance in the later stages, such as sculling
or bicycling, both of which can, if more convenient, be performed at
home or in a gymnasium on suitable machines, are of great value.
Faradism to the quadriceps may supplement these measures.
Similar principles are apphicable to sprains of other joints.
In sprans of the ankle and wrist of slight and moderate degree
a useful alternative method 1s to strap the damaged ligament with
elastoplast, which should not completely surround the joint. Use
of the affected region in moderation then assists repair, and the
movement of the peri-articular tendons prevents adhesion formation.
(0) Acute Inflammations of Joints.—The role of movement in acute
inflammations of joints is naturally a hmited one. When the
articular cartilages have been destroyed, the pain and spasm
produced by even the shightest movement are so intense that 1t is
ruled out of practical politics. What is the cause of the muscular
spasm so characteristic of acute and of many chronic diseases of
joints? It must be remembered that the synovial membranes of
Joints are richly supplied with nerves. There is a plexus of both
medullated and non-medullated nerves 1n the synovial membrane,
and end-organs of various types have been described both in
it and in the villi. Irritation of the nerves and of the nerve-
endings causes reflex spasm of the muscles acting upon the joint.
John Hilton’s law states: ‘ The same trunks of nerves, whose
brapches supply the groups of muscles moving a joint, also furnish
a distribution of nerves to the skin over the insertions of the same
musclgs and—what at this moment especially merits our attention
—:the Interior of the jomt receives its nerves from the same source ”’
i s ey e VI Tn e er
good results mon, ¢ (;clﬁ\ 1s fafrgely hmited to the synovial meml?rane,
work of Wﬂlem}; 18 o(??vh1 re¢ dramage * prov_'lded. The pioneer
1storical interest in this connection. The
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gent co-operation of the patient is necessary. When the patient is
nervous, some assistance may be given by the physiotherapist in the
performance of the active movements (i.c, assisted movements,
which differ essentially from passive and forced movements).

It should be our aim gradually but steadily to increase the range
of movement and to obtain full movement without undue delay.

Treatment of sprain of the internal lateral ligament of the knee-
joint may be given as an example.

In marked cases, associated with considerable reaction and
synovial effusion, rest from weight-bearing upon a couch is ordered
at first. The jomnt is bandaged firmly over a thick layer of wool and
the position of greatest ease is usually with the knee slightly flexed
and supported by a pillow. Strapping should not be used as it
interferes with the physical treatment mentioned below, and
actually makes adhesion formation more probable

IFrom the first, the compression bandage 1s removed once or twice
daily for massage of the imb, followed by gentle active movements
and faradism to the quadriceps. The massage may be accompanied
or preceded by 1adant heat, which is of value in relieving pamn and
muscular spasm.

The patient is also encouraged to flex and extend the knee at
frequent mtervals without removal of the compression bandage, for
such movements, in combination with the elastic compression, aid
materally i the absorption of joint effusion .

If a plaster-of-pans splint is used, this should be bivalved as soon
as the plaster has set. The two sections of the splint can then be
removed for physical treatment and active movements, and
rebandaged in position at the end of each session.

In cases of actual rupture of the internal lateral igament a plaster-
of-paris sphnt is desirable This 1s also bivalved and the anterior
segment only is removed for electrical treatment and re-education
of the quadriceps without interfering with the healing of the torn
ligament.

Leriche advocates the mnjection of novocamn into the damaged
ligaments directly a spramm has been diagnosed. Paimn 1s thus
abolished, and 1t 1s claimed that early movements can be carried out
by the patient with confidence and adhesion formation prevented.

When the more acute symptoms have subsided and joint effusion
has lessened, walking 1n strict moderation may be permitted. The
movements entailed, together with the pressure exerted by the

compression bandage, assist 1 the absorption of the jomnt effusion
and prevent muscular wasting. Stramn upon the recently damaged
ligament should be elimmated by the avoidance of rotatory move-
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underlying this treatment depended not only upon the prevention
of ankylosis, but upon the improved drainage that occurred.
During flexion and extension, certain synovial TCCesses are Com-
pressed and others cease to exist, and the pus, taking the line of
least resistance, escapes via the openmgs for drainage. If the latter
did not exist there would undoubtedly be risk of diffusion of the
septic material along intermuscular planes.

The discovery of the sulphonamides and of pemeillin has revolu-
tiomsed the treatment of open wounds of joints and has not only
markedly reduced the incidence of septic complications but greatly
reduced the severity and danger of these when present. The use
of these valuable drugs during and since the Second World War
has saved large numbers of lives and limbs

The type of suppurative arthritis now seen since the virtual
elimination of streptococci and staphylococci by penicillin is due to
Gram-negative organisms and resembles a subacute infective or
prohferative arthritis. Further improvement in the results of
treatment of knee-joint wounds depends upon the discovery of some
means of combating Bact coli and B. proteus (* Wounds of the
Knee-Joint,” Burns, Young and Muller, Lancef, May 5, 1945.)

The necessity for early active movements remains if permanent
stiffness is to be avoided.

() Tuberculous Disease of Joints..—The above remarks are
inapplicable to tuberculous discases of joints. Movement in such
cases is associated with grave risk of exacerbation of the discase
and of causmg general dissemination. Absolute immobility of the
tuberculous jomt 1s therefore imperative while any signs of activity
of the disease process persist. A sound ankylosis in the optimum
posttion is a far more satisfactory end-result n tuberculous disease
of a joint than a jomnt preserving a few degrees of weak and painful
movement with the ever-present risk of a flare-up.

gd) 'I"he Réle of Movement in Chronic Rheumatic Diseases of
J omts..’"-—lt is difficult to have a better example of these principles
than in the treatment of chronic arthritis, whether of the rheumatoid
or osteo-arthritic type. What is the result of complete rest n these
conditions?  The synovial membrane and capsule undergo sclerosts,
movement 1s still further obstructed by osteophytes developing at
the articular margins, adhesion may occur between the articular
surfaces m the rheumatoid types, there 1s secondary shortening of

* Sec also A G Timbrell Fisher, ““ A Contribution to the Pathology and

Etiology of Osteo-Arthritis with observations upon the principles underlying
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author recalls a case of suppurative arthritis of the knee-joint
treated thus during the war of 1914-18, and which he was able to
follow up. Two long lateral incisions were made for drainage, and
the posterior compartments of the joint were also opened up by
Iateral incisions in the popliteal space. The joint cavity was
periodically irrigated with cusol. In spite of every care, the patient’s
condition deteriorated, and it became obvious that unless amputa-
tion was performed, his life was in jeopardy. It was decided to try
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Fig. 11.—END-BUuLB or NERVE BETWELN TENDON FIBRES ATTACHED TO
ParteLra

(Drawing by the late Dr Reginald Gladstone)

the effect of active movements of the joint. Although these were of
necessity painful, the condition was explained to the patient and
he loyally and intelligently co-operated. At the first movement
there was a gush of pus from the drainage sites, and this was noticed
at each subsequent movement. The patient recovered with a full
and painlessmobility. At a subsequent examination to demonstrate
1ts excellent function, he hopped round the consulting room on the
previously affected imb. If this case had been treated by complete
rest under the conditions ruling in those days 1t 1s highly probable
that amputation would have been necessary. The rationale
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Prevention and Treatment of Deformity in jehe Earlier and Mqre
Acute Stages of the Rheumatoid Type of Arthritis.—The deformities
that occur in this stage are at first due to .muscular spasm and to
gravity. It is usually found that ﬁGX}O}l is a prominent f_ez}ture,
because the patient often finds this position of the affected joint to
be that of greatest comfort. In other joints, such as the shoulfler
and hip, other deformities such as abduction, adductto}l, or rotation
are combmed with flexion owing to spasm of particular muscle
groups. The joint apparently assumes the position in which joint
pressure is least and which gives the greatest relaxation to the
inflamed ligaments. In such early stages, if muscular spasm can
be abolished, the deformities can be corrected with comparative
ease. After a relatively short period, however, the deformities due
to spasm become fixed owing to contracture of the joint capsule
and peri-articular structures, and, in neglected cases, actual adhesion
between the articular surfaces may occur by fibrous tissue or even
by bone. The principles of treatment of the earlier stages may
therefore be enumerated as follows:

(@) In the acute stages, when muscular spasm is prominent, every
cfiort should be made to prevent deformity and to allay spasm by
rest. Plaster casts are of great value for this purpose, and the
technique of their application should be famihar to every medical
man.

(b) Our ultimate aim should be, wherever possible, to preserve a
movable and functionally useful joint. The possibility of ankylosis
is, however, always present, so that the affected joint should be
maintained in the optimum position. Some form of light and
comfortable apparatus which can be easily removed for physical
treatment and active movement is used for this purpose.

(c) When muscular spasm has already brought about deformed
positions of the joints, these must be corrected at the earliest
possible moment and before the deformities have become fixed.
The accompanying table shows in adjacent columns the deformity
which the untreated joint tends to assume compared with the
corresponding optimum position.

Every effort must be made in recumbent patients to avoid faulty
postures. Many neglected cases are seen where a prominent
kyphosis has developed due to the patient being propped up with
pillows. The hips and knees are frequently fixed in flexion owing
to the bad practice of placing a pillow under the knees, and the
pressure of the bed-clothes often causes the feet to be fixed in
plantar flexion combmned with valgus deformity. The nursing staff
should be warned of these dangers, and particularly against the
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tendons and other peri-atticular structures, and the joint slowly bul
surely becomes more and more fised, often in a position of gioss
deformity. Thousands of men and women exist who diag their stif
and deformed joints fiom one treatment centre to another, and
whose condition might have been prevented by remembering the
dictum that * movement is life.”” These deformities can usunally
be prevented by attention to thiee mam principles, and 1t is unfor-
tunate that many textbooks still speak of the stage of ““ sequels ”
as il the latter were inevitable. These principles are as follows:

I. The joint ot joints should be put through the full 1ange of
movement daily, although overexertion is to be avoided, every cffort
being made to presetve the nutrition of the joint siructures and to
maintain muscular tone. This ideal policy is not always possible in
the ultra-acute stages.

2. In most articular cases, particululy in the lower extienuty, the
principle of diminution of intia-articular pressuie is to be observed
by avoiding excessive weight-bearing or by some form of extension.

3. The canse must be simultancously attacked. There is no
gicater mistake than to imagine that the i1hcumatlic form of
arthritis is necessarily a discase which steadily progresses. In
many cases, all signs of activily cease, and it should be our endeavour
so to act that when this happens the patient still retains a movable
jomt. The movements, in addition to pieventing scairing of the
soft parts, cause the osteophytes to develop in such a way that they
do not interfere with movement. It is not sufficiently realised that,
in many of these patients, the disease has come to an end and their
symptoms are caused by the deforming stiffness. Treatment on
“medical ”’ lines by drugs, mjections, ctc., is of httle benefit m
such cases, for the stiff joint needs mobilisation. This can Dbe
restored by various physical and surgical measures, but pai ticularly
by manipulation, a most valuable procedure in suitable cases. The
good results that are now being achieved at special rheumatism
centres by the small band of enthusiasts who find 1heumatic
patients “ interesting ** are at last bringing home to the professton
the great possibiities of modern therapy m this vital branch of
medicine.

The followng description apphes pimeipally to the tieatment of
the early stages of the more acute or rheumatoid type of arthritis.
It is impoilant to remember, however, that very similar principles
are applicable to the more chronic or osteo-arthritic type of arthritis
In the latter type the onset of deformity 1s apt to be very insidious
and may easily be overlooked. Reference will be made to this
aspect in a subsequent chapter.



TasLr oF TyricaL IDDErORMITIES OF JOINTS COMPARLD WITH
POSITIONS I'OR ANKYLOSIS

PREVENTION OF

ADHESIONS

41

OpTIMUM
(F16s 12-23)

Defornuly

Optimion Positron for Ankylosis

Hand

Ulnar dewiation of fingers at
metacarpo-phalangecal jonts,
excessive flexton  at  inter-

i
I
!
2
!

terphalangeal jomnts. Thumb
adducted at carpo-metacarpal
and flexed at metacarpo-
phalangeal and interphalangeal
jointis

}
!
|

phalangeal jonts, somctlmcs[
hyperextension at proximal in- !

;
)
1
t
)
{
i
b

Absence of lateral dewviation
Moderate (about 25 degrees)
flexion at metacarpo-phalangeal

and nterphalangeal jomts of

thumb and fingers  Thumb
moderately abducted, and
opposed at carpo-metacarpal

jomt and continuing lme of
outer border of radius

Wrist

Elbow

Flexion, drop wrnist deformuty.

Extension through 30 degrees.

Usually midway between flexion
and extension, forcarm pro-
nated

Varies o a certain extent accord-
g to occupation and patient’s
wishes  In umlateral cases prob-
ably just below right angle—1 ¢,
about 7o degrees 1f both elbows
may become ankylosed the
second clbow should be fixed at
a greater angle—say 110 degrees.

Shoulder

mda

Knee

Hip

Spine

Flexed, adducTeTl and rotated
mwards

Hallux valgus or nigidus  Pro-
nation at mid-tarsal joint with
consequent valgus deformity
Flatteming of anterior metatar-
sal arch with clawing of toes,

which are often laterally de-
viated

Fleaion 20-30 degrees

Abduc-
{1on through 45 degrees in adults
and 60-70 degrees 1 children
External rotation 15 degrees

Neutral position between inver-
sion and eversion Mamntain
shght degree of flexion at meta-
tarso-phalangeal joints and ex-
tension at interphalangeal joints

Plantar flexed

Flexed and in severe cases the
tiba 15 subluxated backwards
and rotated outwards

Foot forms an angle of go degrees
with the leg, 5-10 degrees of

plantar flexion sometimes pre-
ferred.

Either complete extension or,
when no shorlening exists, 10-15
degrees of flexion may be ad-
vantageous

Flexion, abduction and rotation
outwards 1n early stages In-
creased flexion with adduction
and rotation inwards in later
stages

Shght abduction (sufficient to
compensate for any true shorten-
mg) Flexion through 20 degrees
Neutral position of rotation

Flexion of neck with exaggera-
tion of dorsal curve, lordosis

or flattening of lumbar region |

Scoliosis often superadded

Maintenance of normal curves
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Fic 12 —EXTRLME DrrorwvitTies or THumMB aNp FINGERS IN (G0NOCOCCAL
ARTHRITIS

OrTiMUM POSI1IONS
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Fi¢ 17 —AN Oprimum POSITION FOR ANKYLOSIS OF ELBow,
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practice of placing a pillow beneath the patient’s knees.  This gives
a sense of comfort by relaxation, but in a shoit time, as Loring

Fic 20. Fic 21 I'iG. 22
Stage 1 Apparent length- Stage 2 Apparent shorten- Stage 3 Real shorteming of
ening of right lower ex- g of right lower extrem- night lower extrenmuty
tremity 1ty with shight flexion and associated with increas-
external rotation Flex- g flexion and with n-
1on 1s often completely ternal rotation.
masked by compensatory
lordosis

DerForMITY IN CHRONIC ARTHRITIS OF Hip-JoiNT (RIGHT)
x-X, Positions of anterior superior spines

Swaim* has pointed out, more flexion occurs and the supporting
pillow becomes a permanent necessity. In fact it is the commonest

* Loring Swaim, * Prevention of Deformities of the Knee 1n Arthritis,”’
Jownal of Bone and Jornt Surgery, October 1928, vol. x, No 4
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Fic 18 —ADDUCTION AND RorarioN INWARDS OF ARM IN LATEL STAGES
OF ARTHRITIS OF SHOULDER

Fic 19-—SHOULDER OpriMUM POSITION.
(See Lee McGregor, Brit Jour of Surgery, vol xxav, p 425)
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The author has devised splints for both upper and lower ex-
tremities which may be used as an alternative method. They can
be used repeatedly, are simpler and more rapid in their application
or reapplication, and there 1s less risk of interference with the
circulation of the limb.

The “ Universal ”’ splint for the joints of the upper extremity is
constructed of duralumin and is fitted with special types of universal
jomnt at shoulder and clbow which permit the shoulder or elbow to
be fixed in any desired position (Fig 24). At the shoulder, for ex-
ample, abduction, adduction, flexion and extension can be altered as
desired. Extension is possible in both arm and forearm pieces by
extension slides. The spimt 1s applicable for arthritis affecting all
the joints of the upper extremuty, but the lower sections can be
removed if necessary for application to the elbow and wrnist.

Fic 24 —" UNnNERSAL ”’ SPLINT FOR UPPER EXTREMITY.

The “ Universal ” splnt for the lower extremuty 1s constructed
on somewhat similar principles and has been found valuable in the
treatment of arthritis of the hip, knee, and ankle. An important
feature is that the degree of flexion and extension at both knee and
ankle and of abduction and adduction of the foot can be accurately
adjusted.

Cprrection of Deformity in Early Cases of Arthritis by Methods of
Weight Extension..—This 1s an alternative method and 1s sometimes
of value, particularly 1n the case of the arthritic hip and when pain
and spasm are matked. It is a method which requires close personal
supervision, and it should be remembered that, unless apphed in ac-
cordance with correct mechanical principles, 1t may cause increased
pam and muscular spasm. In the hip, for example, extension must
be appled m the line of the thigh. If the weight extension
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cause of the initial flexion deformity and of the subluxation which

may follow.

. Various methods of splintage have been devised for the preven-
tion of deformity and for its correction when due to muscular spasm.
Moulded splints of plaster-of-paris which accurately fit the limb are

F1G 23.—DETGRMITIES OF LOWER
ExTREMITIES IN CASE OF AR-
THRITIS OF Borr Hip-JoiNTs

by far the most comfortable and
eflective. This method requires care
m its application, and the plaster
splint should be “ bivalved ” early
—i.e., within twenty-four hours—
so that no undue pressure is caused
and the joint is made accessible
for physical treatment and gentle
assisted movements.

The affected joint should never
be completely immobulised in plas-
ter for a long period, as this is
lablé to cause ankylosis. Space
will not permit a detailed descrip-
tion of the plaster-of-paris tech-
nique  The prmciples of the
method can, however, be quile
smmply stated Let us assume, for
example, that we are dealing with
the flexed arthritic knee. The Iimb
15 encased 1n plaster-of-paris band-
ages, no attempt bemng made to
alter the angle of flexion of the
knee. This 1s bivalved laterally
within a few hours, so that the
segments can be removed for
effleurage or heat therapy or other
forms of physical treatment. After
a short period of rest in this
posttion, 1t 1s usually found that
spasm 1s so far dimished that a

second plaster can be applied m an improved position  This process
1s repeated until the position of deformuty 1s completely rectified.
Alternatively, a long plaster slab 1s moulded to the back of the
Iimb and fixed mn position by a circularly applhied gauze bandage.
This 1s re-applied as above, and, the limb not bemng completely
encircled by the plaster-of-paris, there 1s less risk of interference with
the carculation. Both padded and unpadded casts have their uses.
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The results obtained by such early movements are much better
than those following the long period of post-operative rest. formerly
practised. For a further discussion of this problem in relation to the
knee-joint, reference is made to the author’s “ Internal Derange-
ments of the Knee-Joint ”’ .

After operations such as arthroplasty .or synovectomy, it 1s
particularly important to begin early post-operative movements of
the joint to prevent cohesion of the large denuded areas with
resulting limitation of joint movement.

(¢) Early Movement in Injuries or Fractures involving Articular
Surfaces.—When an injury has caused a loss of substance of the
articular cartilage, with exposure of the subjacent cancellous bone,
the irruption of connective tissue from the exposed cancellous spaces
is apt, mn the absence of movement, to form a bond of union with
the opposing articular cartilage  If there is a corresponding loss of
articular cartilage on the opposed surface, such adhesion is even
more likely to occur Early active movements are important in
such cases, and there is no evidence that such movements, however
early, militate against repair of the articular surfaces The author
has ascertained experimentally that after excisions of portions of
the lower articular surface of the femoral condyles, followed by
immediate movement, repair proceeds normally. He endeavoured
to emphasise in a paper read at the Congreés International de
Médecine et de Pharmacie Militaires held at Brussels that the principle
of early movement applies with special emphasis to cases of gunshot
wounds of the jomts in which primary union without septic com-
plications has occurred. Recovery with a useful range of joint
movement is not impossible by taking pains and by careful surgery,
and it 1s disappointing when a stiff joint results from unsuitable
after-treatment. An important difficulty m such cases s the pain
which is associated with such early movements, and the method
that Leriche* uses to overcome this difficulty is to inject the
articular higaments and periosteum in the region of the fracture with
novocam  Active movements by the patient are then encouraged,
but passive movements are forbidden. The novocamn injections,
followed by active movements, are carried out daily for two weeks,

and then the patient can usually be relied upon to co-operate to the
full in the further after-treatment

Burns and Young{ point out that m many cases of {ractures mnto
jomts the maximum displacement occurs at the tume of the injury.

* Leniche, R, Pr méd , June 12, 1937, p 873

T Burns, B H ,and Young, R H, “ Early Movement 1n the Treatment of
Closed Fractures,” Lancet, June 3, 1944, p 723.

4
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be applied in the line of the leg, interosseous pressure at the hip is
increased, causing increased spasm of the psoas and ihacus and the
development of lordosis ~ Of recent years and with the improvement
of plaster-of-paris technique, weight extension 1s only required in
exceptional cases.

Similar principles are applicable to patients sufferng from
spondylosis ankylopoietica. In this disease, the need for prevention
of deformity or for its correction in the earhest possible stages 1s
urgent. There is no more tragic sight than an exaggerated kyphosis
in this disease which has been fixed either by very dense adhesions
or by a bridge of bone connecting the vertebiz. Deformity can be
prevented or corrected i the early stages by the principle of exten-
sion by means of dorsal recumbency either in a plaster bed or on a
special mattress or Bradford frame. Of these, an accurately
moulded plaster bed 1s usually the most comfortable and efficient.”

P

L AN

F
F16 25 —DIAGRAM (AFTER HowaRD MARSH) SHOWING LORDOSIS PRODUCED
BY INCREASED SpasM or Psoas anNp ILiacus (R) 17 EXTINSION IS
APPLIED IN THE LINE or THE LEG (PL) iNsTEAD oF THE THicH (PF) IN
ARTHRITIS OF HIp

The normal forward convexity of the lumbar spine must be re-
membered and undue flattening avoided. :

(@) The Role of Early Movements after Operations upon J oints.—
After such operations as removal of a semilunar cartilage, ar-
throtomy for loose body, synovectomy and arthroplasty, it 1s wise
to encourage the patient to commence movements of the joint on
the day following the operation, and in the case of the knee to
contract the quadriceps at regular itervals throughout the day
from the first After semulunar cartilage operations or simple
arthrotomy of the knee, the patient 1s encouraged to walk never
later than the seventh or eighth day, and some patients commence
walking as early as the fourth or fifth day Special re-educational
exercises are commenced on the seventh or eighth day, and the usual
duration of stay in hospital or nursing home 1s twelve to fourteen
days At the end of this time, many patients are able to walk
without a limp.

* For technique of making a plaster bed and other plaster casts reference
may be made to ‘ Plaster-of-Paris Technique,” by my colleague, F P
Fitzgerald, 1 Pye’s ‘‘ Surgical Handicraft,” fifteenth edition, 1947
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treatment, and with the mstitution of fracture clinics or centres,
on an appropriate scale, we may hope that the future will see an
improvement 1n a situation which had hitherto not recerved adequate
attention either from the medical profession or from national and
local authorities.

(¢) Movements in Peripheral Nerve Injuries and in Injuries or
Diseases of the Central or Peripheral Nervous System.—Denervation
15 associated with trophic changes which may affect the whole limb,
including the joints. Splints are usually necessary to prevent
deformity, to relax the paralysed muscles and produce the optimum
conditions for repair. These should, however, be removed periodic-
ally to permit gentle movement, to retain joint mobility and for
electrical stimulation of the paralysed muscles. The same principle
is applicable in many cases of anterior poliomyelitis and of hemi-
plegia. In poliomyehtis and many nervous disorders it is illogical
to concentrate every effort on the return of nerve and muscle function
and to allow the joints to get into the truly pitiable state so often
seen. By ensurmg that the joints are kept movable and free from

deformuty, with trophic changes reduced to a minimum, recovery is
enormously expedited
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I{ the displacement is slight there is therefore no need to immobilise
the joint in plaster, and movements can start immediately. In
cases where reduction is deemed advisable, this can often be
achieved by mternal fixation so that active movements can start
at once.

In cases where correction is not considered possible, no useful
purpose 1s served by immobihsing the joint and here again active
movements can start at once.

The principle of early movement in the case of fractures imto
joints associated with complete solution of continuty of the con-
tiguous shaft 1s equally important, although to attain 1t sometimes
taxes the mechanical skill and ingenuity of the surgeon to the
uttermost. In the non-compound fractures mnto jomnts met with
in civil life, the same early mobilisation may be permitted by
operative fixation of the fragments in suitable cases.

(f) Early Movement in Fractures not involving Articular Surfaces.—
Great attention is often paid to securing sound union 1n good align-
ment, but too little to the function of adjacent joints and muscles.
It is sometimes overlooked that although the joints adjacent to
the fracture may not themselves have been damaged, yet they often
become soaked 1n sero-fibrinous exudate, due (a) to venous stasis
and to disuse, (b) to recurrent cedema, (¢) to infection, and this
exudate may bring about troublesome adhesion formation. The
value of Bohler’s work lay in the fact that he evolved methods
of immobilising the fracture and of limiting or preventmng the sero-
fibrinous exudate by accurately fitting plaster casts, and by
early functional use of adjacent jonts, thus reducing the liability
to adhesion formation

It has been well said that every fracture department should have
a framed text promently displayed ‘‘ Bone and soft-part treatment
are of equal wmportance.”” Of recent years there has been a re-
actionary movement 1n the direction of more and more immobulity.
Fractures of the femur are often tieated on a Thomas splint for four-
teen weeks, without knee-bending, and weight-bearing 1s sometimes
not allowed in fractures of the tibia until firm union has occurred

The result in the case of the femur 1s often an obstinate stiffness
of the knee which may never completely recover and in most
cases requires a long and tedious period of re-education. It has
been well said that the problem of the fractured femur 1s the problem
of the fixed knee * If traction 1s applied, early knee movement 1s
possible

With the more general recognition of modern principles of fracture

* Ihd
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(a) Limitation of Movement.

The most obvious sign of the presence of adhe'siox‘ls i§ a ccr.tain
degree of imitation of movement. Often this limitation is obvious,
and may be associated with actual deformity. In others, howe_ver,
the limitation may be slight, and easily overlooked, unless examina-
tion be careful and systematic. Definite limitation of some joint
movement may also be masked by compensating movements else-
where. TFor instance, a marked degree of limitation of abduction
of the hip may be completely masked by movement of the pelvis,
and unless this pelvic movement is recognised it might be erroneously
assumed that the range of abduction of the hip was complete.
Similarly, marked stiffness of the shoulder-joint may be masked by
scapular movement. Therefore, in assessing the range of movement
of the hip or shoulder-joints, the pelvis and shoulder-girdles respec-
tively should be fixed. The mmportance of an accurate knowledge
of all the movements of joints, particularly of those that are less
obvious, can scarcely be over-estimated. For this reason, a short
account of the surgical anatomy and of the movements of individual
jomnts will be given in the ensuing sections before the appropriate
manipulative technique is described.

We now come to a point of considerable importance. How are
we to distinguish between lmutation of movement due to some
acute condition of a joint m which manipulation is contra-indicated
and limitation of movement due to adhesions ® In the first place,
we find not only raised surface temperature over the joint which is
the seat of active and progressive changes, but nearly always a
limitation of all the joint movements, and pain and muscular spasm
are elicited by these from the first. Secondly, we find in the other-
wise healthy jomt incapacitated by adhesions that the majority of
the joint movements may be comparatively free and pamless, but
that some particular movement or movements are himited, and yet
these up to a particular point may be free and painless. The
restriction of range of movement varies within wide limts, and
there should be no difficulty in distingwishing restriction due to
this cause, with its elastic sense of resistance, from that due to
bony obstruction. The latter is usually self-evident, although
cases commonly occur in which the limitation is due partly to
adhesions and partly to bone. This combination, as we shall see

later, often occurs after fractures, and i chronic arthritis of the
osteo-arthritic type. 1t may sometimes be observed in this disease
that movement is markedly restricted, and an X-ray of the joint



CHAPTER IV
DIAGNOSIS OF ADHESIONS

It 1s important to recognise the signs and symptoms of articular
adhesions, particularly when the patient 1s making no headway
under physical treatment, because it is so often possible to bring
about a rapid cure of the condition by manipulation and thus rescue
the patient from indefinitely prolonged disability

Adhesions may give rise to a variety of signs and symptoms
In some joints, the functions of which are interfered with by adhe-
sions, all the signs and symptoms to be described in this chapter
may be present In many cases, however, some particular sign or
symptom may be a prominent feature, others being either absent or
of minor importance.

It 1s a wise plan, mn the approach to any injury or disease of a
joint, to conduct the examination 1n a systematic way

(@) Examine every component of the joint both at rest and
during movement.

(6) In umlateral cases compare with the opposite side

(¢) Investigate the condition of the other joints

(d) Examine the whole patient.

Much can be learned by careful observation of the jont (“ Eyes
first and much ”’—Sir George Humphry) and of the muscles which
act upon 1t and by observing the range of active movement By
palpation we confirm or modify the evidence of the eyes, and may
learn many mmportant additional facts. In every case we must
ascertain the condition of the articular ends, both bone and cartilage,
the ligaments, capsule and synovial membrane The peri-articular
structures are examined, mncluding skin, subcutaneous tissues,
tendons and their sheaths and burse The presence or absence of
fluid 1n the jomnt 1s noted, as is also the range of movement, both
active and passive. Is movement of the joint painful and, if so, are
all the movements painful or only certamn movements ? Is there
crepitus on movement and does abnormal mobility exist in any direc-
tion » Accurate measurements must be taken to ascertain whether
muscular wasting is present, and muscle tone 1s tested

Fmally, X-rays, particularly stereoscopic, may give valuable
information.

52
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a complaint of sudden * giving-way " or loss of power in the affec?ed
limb, which may cause the patient to fall down or to drop anything
that is bewng carried. These attacks are probably due to reflex
muscular inhibition from sudden stretching of adhesions. In other
words, a complaint of weakness often means that those movements
which pull upon adhesions are wmstinctively avoided because they
are pamnful. A good example of this symptom is seen in the type of
“ tennis elbow ”’ due to adhesions, where such simple actions as
lifting a cup of tea are often rendered difficult by the sensation of
weakness and loss of power.

Adhesions m connection with the knee are a frequent cause of a
feeling of weakness or of actual ** giving-way * of the knee.

(d) Tenderness.

This is an important feature of adhesions, probably owing to the
fact that the constant drag to which they are subjected keeps up
active inflammatory changes i them, and also at the site of their
proximal and distal attachments. One or more localised points of
tenderness in a joint in which, from clinical grounds, the presence of
adhesions 1s suspected constitute important diagnostic aids. In
every jomnt, as we have seen, there are sites of election for adhesions,
and the tender spots correspond as a rule with these sites.

Some of the principal sites in individual joints where tenderness
due to adhesions 1s commonly present are as follows:

1. Hip-Jornt —Over the head of the femur in the centre of the
grom, corresponding to the ilio-femoral ligament, or over the
posterior aspect of the joint on deep palpation in the glnteal region.
Owing to the deep-seated position of the hip-joint, tender points
are often difficult to discover and have not the same significance as
elsewhere.

2. Knee-Joint —Inner aspect of joint over middle of inner surface
of mternal semilunar cartilage, opposite attachment of deep fibres
oi ;nternal lateral higament. Front of joint over infrapatellar pad
ol fat.

3 Ankle-Jount—Below and in front of external malleolus of
fibula, over the anterior fasciculus of the external lateral ligament .
also over extensor tendons on anterior aspect of joint.

4 Flat Foot —Region of tuberosity of scaphod.

5. Metatarsalgia—Pressure over under-surface of head of third
or fourth metatarsal bones. In true Morton’s metatarsalgia pan 1s

1(ziten felt on lateral compression of the heads of the metatarsal
ones.
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may reveal well-developed osteophytes, yet 1t is surprising to find m
many cases, when such a joint is examined under an anzsthetic, how
little of the Iinitation of movement is due to the osetophytes present.
An examination under anesthesia should therefore usually be
performed before deciding upon any such operation as the chiselling
away of osteophytes, which are alleged to be causing interference
with motion. We may conclude by makig the somewhat para-
doxical statement that those cases in which the presence of adhestons
is apt to be overlooked are the very ones in which manipulation 1s
often of the greatest benefit. The actual degree of nterference
with movement, due to adhesions, 1s nearly always increased by
muscle spasm caused by any movement which stretches these adhe-
sions

(b) Pain.

It 15 characteustic that when an adhesion 1s stretched, pamn 18
experienced The patient thus learns to avoid the movements
that give rise to such stretching and pain. Consequently, the
muscles that bring about this movement or movements waste
and lose their normal tone, and those that prevent such move-
ments usually present tomic spasm, and, may in time undergo
adaptive shortening. This tonic spasm may i 1tself be pamful, and
must be abolished by massage, by some special movement, or by
anzsthesia, before the adhesions can be satisfactorily treated.

A common symptom of adhesions 1s nocturnal aching, which
iterferes with sleep It is probable that the muscles are on guard
during the waking hours to prevent stretching of the adhesions.
During the muscular relaxation of sleep, however, they are apt
to be dragged upon, with consequent pain.

It 1s important to remember that pain may be felt, not only in the
jomnt 1itself, but in the distribution of the nerves which supply 1t

For mstance, many cases of “brachial neuritis ”” are associated
with adhesions 1 or around the shoulder-jomnt, and manipulation of
the latter may cure the ““ neuritis ” ““ Sciatic pamn ” 1s also frequently
associated with adhesions 1 the lumbar, lumbo-sacral, sacro-ihac,
or hip-joints

(¢) Muscular Wasting and Loss of Power.

In nearly every case, disuse atrophy of certain of the muscles
activating the affected jomt may be noted ILoss of power 1s
mainly due to the wasting and loss of tone mentioned, and 1n some
cases to laxity of igaments from recurrent effusions. There 1s often
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invaluable in orthopzdic work, and in the case of the joints of the
limbs, comparison should always be made with the opposite side.

Symptoms of internal derangement at first considered to be due to
adhesions may be shown to be due to loose bedies, where manip-
ulation would be futile.* The radiograph may show marked
destructive changes in the articular ends, where manipulation would
be of doubtful utility. It may show the typical features of neo-
plasm, tuberculous disease, or myositis ossificans, or of a chronic
abscess near the jomt, in all of which manipulation would be
absolutely contra-indicated. Radiography of the spine is a sine
gua non before any manipulation of the back to avoid the tragedy of
manipulating 2 tuberculous spime, or one which 1s the seat of a
primary or secondary malignant growth. A lateral or oblique view of
the spine should not be omitted, as tlhis often gives valuable infor-
mation not obtainable in the aniero-posterior view. ‘ Quiet ™
tuberculous disease of the spine may be very deceptive. A trapeze
artist complained of shight pam in the lumbar region after a fall.
Although only a few weeks had elapsed since the accident, advanced
tuberculous disease of the lumbar spine was present, and it was clear
that this patient had been able to carry out her dangerous occupation
for a considerable time in spite of this serious condition.

X-ray examination of a joint after preliminary injection of awr or
oxygen may demonstrate the existence of adhesions (Iig. 26).

Tuberculous Disease.

There is rarely any real difficulty in excluding most cases of stiff
jomt due to tuberculous disease, if careful mvestigation be made
mto the history, symptoms, and physical signs. In a minority of
cases, however, diagnosis may be very difficult. Monarticulaz
forms of the rheumatoid type of arthritis of the knee, for example,
may simulate tuberculous disease very closely. In this connection
1t 1s of interest to note that, in the opinion of some Continental
rheumatologists, rheumatoid arthritis is a tuberculous manifestation
A stiff joint m a child should always arouse our suspicions. In fact,
swelling and loss of function and not pam are often the first symp-
toms. The patient may have a significant family history, or may
present other signs of the disease. There may be some loss of health

* The correct treatment for loose body in a joint 1s, of course, removal.
Occasionally the attacks of locking may temporarily cease when the loose
body moves to some region of the jomnt where 1t cannot stray between the
jomnt surfaces It 1s within the bounds of possibility that su

¥ ch tempora
dramatic 1elief might follow a “ bone-setting *” operation porery
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6. Shoulder-Joint.—DPressuie over front of joint (tip of coracoid
process), over posterior and inferior part of joint, or over subdeltoid
bursa.

7. Elbow-Joint.—Pressure over apex of internal lateral higament
at its attachment to internal condyle of humerus, or on posterior
aspect of joint below external condyle. In ‘‘ tennis elbow,” localised
tenderness is frequently present over the tip of the external epr-
condyle of the humerus, or over the antero-external aspect of the
superior radio-ulnar joint.

8. Wrist-Joint —Pressure over middle of wrist anteriorly and
posteriorly, or over inferior radio-ulnar jomnt. )

9. Sacro-Ihac Joini—Pressure over postero-superior spime of ium.

(e) Recurrent Effusion.

Although this sign is present in other conditions affecting joints,
1t is frequently encountered in cases of articular adhesions, partic-
ularly when the knee, ankle or wrist are involved. A common
sequence of events 1s as follows A jomnt, such as the knee, receives
some 1mjury which causes synovitis and effusion ~Complete rest 1
ordered until effusion has subsided The patient 1s then allowed
to get up and exercise the imb  This results mn further effusion,
rest 1s again prescribed, and the process 1s sometimes repeated for
many months. In the meanwhile, owing to Jack of use, muscular
wasting, often of a marked nature, ensues, and a vicious circle 1S
thus formed In many such cases the practitioner has become
alarmed and has suspected tuberculous disease The presence of
such recurrent effusion, when due to adhesions, 1s usually a sign of
some defect i the treatment of the original injury.

Differential Diagnosis.

Under this heading, 1t 1s of the utmost mmportance to differentiate
between cases i which manipulation 1s indicated and other con- -
ditions, leading to pamnful limitation of movement of a joint, 1n which
manipulation 1s futile or dangerous. Of the latter, the principal are
tuberculous disease of a joint, myositis ossificans, cases of firm
fibrous ankylosis and jomts that are the seat of active inflammation.

X-Ray Examination.

Radiography 1s often a valuable aid before manipulation 1s
performed. With rare exceptions, 1t 1s a wise plan always to msist
on a prior X-ray examination Good stereoscopic X-rays are
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membrane, the raised temperature over the joint, especially after
exercise, the very matked wasting that 1s usually present, and the

- -y
1

Tic 27 —TuBERCULOUS DisEase or KNEL-Joinr.
(Radiograph kindly lent by Dr H K Graham Hodgson, M V.0)

generally more marked sevenity of the symptoms, all serve to
distinguish tuberculous disease from traumatic synovitis. The
marked wasting of the muscles activating the alfected jomti seen
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and vigour and general malaise. The history of gradually 1ncreasing
disabihity bearing no very direct relation to an injury, or following an
injury at some considerable mterval, 1s very different from that given

F16 26 —AIR ARTHROGRAPHY or KNEE-JOINT.

n traumatic synovitis, 1n which the connection can in most cases be
directly traced. The somewhat spindle-shaped nature of certain
tuberculous joints, with the pulpy thickeming ef the synovial
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be pointed out that effusions due to various chronic infections
and to trauma may show local elevation of temperature, bat this
tends to disappear much more rapidly than in tuberculosis of a joint.
De Quervain states: “ Every mono-articular, chronic serous inflam-
mation of the knee, wherein there is definite thickening of the
reflected folds of the capsule, and wherein there is a persistent definite
local elevation of temperature, must be regarded as tuberculous even
if mobility still remains free and pronounced muscular atrophy is
absent. Nothing but very clear evidence to the contrary warrants
us 1n departing from this rule of diagnosis.” In cases m which the
tuberculous process has attacked the articular ends a good radiograph
1s a particularly valuable aid, and should never be omitted (Iigs. 27
and 28). Unfortunately, although a positive radiograph is valuable
evidence, a negative in the early stages does not exclude the possibil-
ity of tuberculous disease. Clinically, in these cases the presence of
starting-pains is often superadded. In a difficult case, and particu-
larly in children, certain special tests are sometimes of value, such
as the cutaneous reaction of von Pirquet and the intradermic test
of Mantoux For particulars of these tests, the appropriate medical
works should be consulted.

As, under modern conditions of civilisation, few of us escape minor
degrees of infection by the Bacillus tuberculosis, 1t should be noted
that a negative is of far greater significance than a positive reaction.

When synovial effusion is present, a valuable test 1s to withdraw
some of the fluid under strict aseptic technique and inject into a
guinea-pig. In positive cases the amimal dies of generalised tuber-
culosis 1 s1x to ten weeks.

Histological examination of portions of tissue from the joint,
obtained by exploratory arthrotomy, is seldom applicable to those
n which manipulation 1s under consideration. This procedure has
also the disadvantage of introducmg the risk of secondary infection.
The general consensus of opinion is that diagnostic arthrotomy is
apt to be followed by septic troubles and the formation of a trouble-
some sinus. Furthermore, that it is free from risk only if a positive
d.lagnosm of tuberculosis will be quickly followed by a fusion opera-
tion.*  Biopsy of an inguinal gland m suspected tuberculosis of a
jont of the lower extremity has its advocates.}

The cases which present the greatest difficulty are those m which
the disease has become quiescent, and has left the patient with a stiff

* See G. R Girdlestone, * The Pathology and Treatment of Tuberculosis
of the Knee-Jomnt,” Brit Jour of Swigery, January, 1932, p 488
T Seddon, Biit Med Jows , January 21, 1939
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in many diseases of the articulations, such as the rheumatoid
type of arthritis and tuberculosis, is in part due to disuse. There
can be little doubt, however, that this 1s not the complete explana-
tion  Vulpian, Paget, Charcot and others considered that the
condition was in part reflex and that impulses pass from the joint to
the nerve cells in the anterior cornu of the spinal cord. There 1s a
striking similarity in the wasting that occurs in many cases of the

Y

Fic 28 —TuUBERCULOUs DISEASC OF IELBOW

rheumatoid type of arthritis and that seen mn poliomyelitis  The
muscular atrophy 1s not only peculiarly selective but occurs more
rapidly than can be accounted for by mere disuse Synovial
thickening occurs in other diseases, but the uniformity of the
swelling and 1ts doughy feeling are characteristic of tuberculous
disease; moreover, the wasting 1s particularly rapid mn onset.
With regard to the raised temperaturc over the jomt, 1t should



CHAPTER V
MANIPULATIVE TREATMENT : GENERAL PRINCIPLES

THE cure or alleviation by manipulation of various disabi%it'ies,
often of an obstinate nature, depends upon a delicacy and sensitive-
ness of touch which 1s to a certam extent mborn, although it can be
greatly increased by trammg and continuous pt act@ce. As the
history of bone-setting shows, these gifts are often inherited, l?llt it is
a serious error to assume, as do many members of the public, t‘hat
unqualified practitioners have any monopoly of the necessary gifts.

Skill 1n mamipulative work cannot, moreover, be learned from
books alone or by watching experts at work.

To give an example from the world of sport, no person would be
so foolsh as to suppose that a concentrated study of books upon
techmque or the mere watching of accomplished players is sufficient
for outstanding success in such games of skill as golf or cricket. In
these, as m manipulative work, assiduous practice is of paramount
importance. In both spheres, constant practice is, however, no
guarantee of success if the mmborn qualities mentioned above are
lacking. A good rider 1s sometimes said to be gifted with *“ hands ’;
an asset that some who have been riding for a lifetime never seem to
acquire.

Success in manipulative treatment depends, moieover, not only
upon the factors mentioned above, and upon the technique em-
ployed, but upon a careful selection of cases and knowledge of the
most suitable period at which to perform manipulation.

The use of extreme force even m the case of the foot* 1s never
necessary, and may lead to mnjury to bones, muscles, bloodvessels,
nerves, or other important adjacent structures  When the adhesions
are so dense that extreme force would be necessary, manipulation
is contra-indicated, although open operation either alone or com-
bined with manipulation may be of benefit. Even 1f damage to
adjacent structures could be ruled out of court, the severe reaction
caused by the rupture of dense adhesions usually results in re-
stiffening of the joint and a disappointing result. Furthermore, a
considerable degree of shock may be caused, particularly in elderly
persons, by such misguided treatment

It is usually desirable to wait for a quescent period before

* This particularly applies to manipulation of the foot 1n cases of arthritis of
the rheumatoid type, where the bones are often atrophic. A powerful man
who had read that 1t 1s impossible to apply too much force in mampulating the
foot might easily reduce the foot to a pulpy mass of broken bones !

63
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jomt. Many of the symptoms and signs mentioned above will be
absent, tests of doubtful utihty, and rehance 1s placed principally
upon the following

(a) A careful history of the case.

(b) Thorough examunation of the patient for othe1 tuberculous
signs and symptoms, including radiography of the chest

(¢) The radiographic appearances of the jomnt (often ambiguous).

(d) The usually marked wasting.

(¢) The presence of scars of old smuses.

In such cases, tubercle bacilli may be imprisoned in the areas of
scar-tissue, and manipulation may be followed by disaster.

For further details of the above-mentioned and other special
tests, textbooks on pathology should be consulted.

The question of tuberculous disease mn differential diagnosis has
been stressed mn this chapter because 1t arises most frequently.
Other important contra-indications to manipulation will be men-
tioned 1 the next chapter and in Chapter X
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actual manipulation, and demands a }\'nox‘vledgc. of the Qrmmples
of physical treatment. In fact, to avoid ‘dlsapl.)omtmen? it should
be explained to the patient that the manipulation constitutes only
the first stage of what may prove to be a somewhat prolonged course
of treatment. ‘ .

After the restoration of movement to a stiff joint by manipulation,
the joint must either immediately or at the earhest possﬂﬂe moment
be agam moved through the increased range, and this movement
must be kept up subsequently at regular intervals to ensure success.
This after-treatment is particularly important m the second type
described above to prevent any tendency to recontracture. The
wasted muscles must also be made to recover by appropriate re-
education. This entails that at the earliest possible moment, and
even 1 many cases immediately on coming round {rom thc. anas-
thetic, the patient should be encouraged to perform exercises by
which the mcreased range of movement obtained by the manipula-
fion 1s consolidated The surgeon who performs the manipulation
should take a personal interest in the after-treatment and see the
patient at regular intervals. Complete responsibility for the after-
treatment must never be delegated to the physiotherapist: the
surgeon must give definite instructions to the latter and see that
they are religiously carried out. The responsibility for the complete
rehabilitation of the patient 1s his alone. Definite instructions must
be given to the physiotherapist not to waste valuable time in
massage, but to concentrate practically the whole session upon
re-educational exercises.

It sometimes happens that, if specific wstructions are not given,
almost the whole session is devoted to massage and electrical stimula-
tion of muscles and perhaps five minutes at the end to the vitally
important re-educational exercises

Although faradic stimulation of wasted muscles 1s not without
use in certain cases, 1t has a limited application after manipulations
of joints; in fact one good active contraction of a muscle, such as the
quadriceps extensor cruris, 1s of more value than many contractions
produced by electnical stimulation.

The frequent co-existence of a functional element must always be
borne in mind  The mmportance of firm, but kindly, handling and
of nspiring confidence and keen co-operation in the patient can
hardly be over-estimated.

It has been well said that every member of the team must make
at least two contributions- the exercise of professional skill, and of
a cheerful, confident personalhity which so inculcates the will to get
well that apathy never develops. The combination of these qualities

3
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performmg manipulation. This particularly applies to cases of
limitation of movement occurring in chromc arthritis. If the
condition 1s still active, as evidenced by signs of obvious inflam-
mation, including a raised sedimentation rate, or by the recent onset
of arthritis 1n other jomts, manipulation should be deferred until the
acuteness of the symptoms has subsided We must bear 1 mind,
however, that in synovitis, acute exacerbations may be due to the,
presence of adhesions, and if we are convinced that these are
present, we inust not hesitate unduly before having recourse to
manipulation.

It is fundamentally wrong to assume that the art of manipulation
merely consists 1 restoring the full range of movement of a jomt
and in using brute force to achieve this  Special technique, usually
involving a twisting movement, which the patient cannot normally
perform, has to be learned for each jont The techmique suitable
for individual joints will be described in the following chapters

As a general rule, 1t may be stated that the results of manipulation
vary according to the degree and strength of adhesions and the foice
necessary for their disruption—viz., the cases i which but little
force 1s necessary, and 1n which adhesions arc slight, are attended
with the best prognosis.

In difficult cases, it 1s wise to exercise patience and be content
with achieving the desired result by a carefully planned series of
manipulations, separated by intervals of ten or fourteen days,
rather than run the risk of exciting severe reaction and shock by
attempting too much at one operation

The mere stretching of adhesions 1s less effective than actual
disruption, for although temporary mmprovement may result, the
stretched adhesions tend to recontract and shorten, although this
can be largely prevented by careful afier-treatment In cases of
shght adhesions, rapid movement with a long leverage 1s indicated,
whereby the adhesions are ruptured. To avoid subsequent reaction,
the appropriate movements should be carried out promptly and in a
purposive manner, and when our object 1s attamed and movement
1s restored, any further movements are unnecessary When,
however, adhesions are more dense, movements of a slower and more
deliberate nature, with shorter leverage, are less likely to cause
fracture, and such movements bring about gradual stretching rather
than rupture of the bands of scar-tissue

Special treatment after manipulation is essential, particularly in
those cases in which a marked degree of stiffness has been present.
In the latter, and especially in many stiffened arthritic joints, the
after-treatment may be of equal or even greater importance than the
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1t iy preferable that a patient who is 1o be given this anwsthetic
should be admitted into hospital or nursing home for at least two
nights, one before and one after the mamipulation, so that he or she
shall be adequately prepared beforehand and completely recovered
aiter the operation This rule may be waived, however,'\\rhen a
minimal amount of pentothal is given for a short mampulation.

The usual premedication between 16 and 65 years of age is
omnopon gr. ¥ and scopolamine gr. yss injecled hypo.dermlf;ally
one hour before operation, extremes of age and frail patients
receiving half the dose {ommnopon gr. + and scopolamine gr. 7;?,7;),
children receiving atropimme only gr. 1og.

For short manipulations, 0’5 gm. of pentothal sodium in 10 ¢cc.
sterile dustilled water (5 per cent. solution) gives an adequate degree
and length of an=sthesia in a large proportion of subjects, but for
longer procedures or robust patients, up to 10 gm. may be used but
never in greater strength than 5 per cent.

Pentothal sodium 1s supplied in an ampoule as a white powder,
and the distilled water in the required amount in a separate ampoule.
The contents of these two ampoules are mixed in the syringe, which
has been thoroughly sterilised either by boiling, or if all glass, auto-
claved.

‘The pentothal solution 1s not stable if exposed to the air for some
time, and so it should always be freshly prepared.

Method of Administration.

A suitable superficial vein 1s sought, and can usually be found m
the antecubital fossa, or in the hand or foot A rubber band is
then placed around the limb proximal to the vein chosen, and pulled
tightly enough to prevent venous return.

The needle 1s now inserted into the vein and the plunger of the
syringe withdrawn a little to verily that the needle 1s in the vein.
The band is then undone and the patient asked to count aloud
slowly, 4 or 5 c.c. are injected 1n 10-15 seconds and more added if
necessary, until the patient is unconscious. After this, injection is
made 1 cc at a time until the required relaxation 1s achieved.
During this proceeding respiratory depression occurs and a clear
airway must be constantly preserved.

If the anasthesia produced by the full 20 c.c. pentothal solution
does not last long enough for the operative procedures, it
may be prolonged by the inhalation of N,O~+0, with the addition
of Trilene, which, although alone in safe doses does not produce

muscular relaxation, has proved in these cases to give very efficient
prolongation of relaxation.
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is one of the most important, if not indeed #he most important,
factor in rehabilitation.*

When movement, instead of being increased, is actually lessened
by manipulation, or if severe pain and reaction follow, it is evidence
either that the case was unsuitable for this form of treatment, or
that methods were seriously at fault.

As a general rule, 1t may be stated that cases of minor degrees of
stiffness due to adhesions may often be cured by such forms of
physical treatment as heat, in its various forms, massage, and
exercises. In marked cases of hmitation of movement by scar-
tissue, these measures rarely suffice to regain complete range of
movement. In minor cases, therefore, and if time permuts, 1t 15
usually advisable to give these forms of physical treatment a pre-
liminary trial, and if they do not bring about a complete cure, the
subsequent manipulation is facilitated. Such physical measures
should never be persisted in if progress 1s slow. If an adhesion can
be broken down in a few seconds under anwsthesia, no useful pur-
pose is served by submitting the patient to a lengthy and perhaps
expensive course of physical treatment.

Anasthesia in Manipulative Operations.}

For successful manipulation complete muscular relaxation 15
necessary. Some form of anasthesia is therefore desirable wl'uch
can be maintamed at a deep level for a short time. Minor manipu-
lations can, however, be carried out under nitrous oxide anasthesia
alone, and rapid recovery of consciousness permits of immediate
re-education. If, however, this method has been chosen and the
relaxation proves inadequate, ether and for trichlorethylene (Trilene)
may be added. Local anzsthesia has proved as a rule unsatisfactory,
as it is often difficult both to abolish pain completely and to pro-
duce the degree of muscular relaxation necessary for successful
manipulation.

Injection of novocain or of some other cocaine derivative may be
used 1f the patient demands a local anasthetic, and for minor mani-
pulations in which the site of tenderness is very localised as in some
cases of tennis elbow

The anasthetic of choice, however, 15 the mtravenous njection of
one of the barbiturates, pentothal sodium giving a greater degree
of relaxation than evipan sodium and others.

+ H, Osmond Clarke, ‘‘Orthopzdic and Rehabilitation Service of the

Royal Air Force,” Lancet, May 18, 1946, p 721. )
f For this section I am indebted to my colleague, Dr M E. Williams
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difficult type of case than that in which the condition accrues to
the patient’s financial advantage, as in many compens'atlon cases
and in the majority of pensioners. Only very exceptionally can
any lasting improvement be expected in such patients—at any rate,
while their claims are pencing settlement. Compensation mn the
form of a *‘ lump sum,” if reasonably adequate, is often followed by
recovery and return to work.

Manipulation in Chronie Rheumatic Conditions.

In 1924 appeared a Report of the Ministry of Health into the
Incidence of Rheumatism which aroused widesprcad interest. It
revealed that this disease accounted for an enormous amount of
sickness and loss of time 1n industrial workers and that the dis-
bursements in sick benefit for this disease amounted to millions of
pounds annually. The medical profession and more enlightened
members of the public were stirred by these revelations, and smce
the publication of the Report there has been a marked growth of
interest in this vital national problem, which led to the {formation of
the Empire Rheumatism Council in 1936.

Among the principal objects of the Council are the stimulation
of public and governmental mnterest, so that modern treatment
which 1s now denied to multitudes of sufferers may become more
generally available, the encouragement of research into causation;
and the formation of special treatment centres in all parts of the
Empire In 1941 was published ‘“ Rheumatism: A Plan for National
Action,” by Lord Horder, assisted by members of the Empire
Rheumatism Council, and this was another important milestone *
It was followed by a declaration by the British Government that
lack of facilities for smitable treatment of rheumatic sufferers would
be ended as soon as war obstacles were removed A recent favour-
able -development with great possibilities for further progress has
been the formation of a jomt sub-commuttee of the Empire Rheu-
matism Council and the British Orthopadic Association to develop
co-operation between the two bodies

In arthritis of both rheumatoid and osteo-arthritic types, limita-
tion of jomnt movement and deformity are particularly hable to
follow. The orthodox treatment formerly consisted m use of
the jomt up to the limit of pam, and 1n protection of the
jomt from further movement by apparatus. Experience, both
clinical and experimental, throws doubt upon the soundness of this

* “Rheumatism A Plan for National Action.” by T <
Lewis and Co , T4d ). , y Tord Horder (R
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It 1s possible that curare, a drug which given intravenously
paralyses the neuro-muscular junction and so produces complete
paralysis of the voluntary muscles witfiout anasthesia, may in the
near future (when dosage, etc , have been fully worked out), with the
addition of a very hight inhalation anesthetic, prove an even more
useful addition to the manipulative surgeon’s agents for producing
short and complete relaxation.

Spmal anzsthesia 1s occasionally. of value for manipulation of
the lower extremities, particularly in cases of sciatic pan

Manipulation in Funetional or Hysterical Conditions
of the Joints.

This large and mmportant group may, as we have observed
(p- 25), be subdivided into several classes, the most mmportant of
which are

1. Cases that are purely functional.

2. Cases m which a functional clement 1s associated with an
organic basis.

The medical man must never forget that these persons have,
all probability, previously consulted many others, both qualfied
and unqualified, and that entire faith is now pinned upon him. He
must prove himself worthy of this trust, remembering that, owing to
the peculiar state of the patient, some trivial thing may change
trust into mistrust, and the golden opportunity 1s lost for ever He
must take his courage 1n both hands, and by a judicious combination
of tact, sympathy, firmness, and determination, snatch victory out of
the jaws of failure. Organisation and personal attention to the
smallest detail by each member of the team are essential.

An mmportant principle 1 this type of case 1s that immediately the
patient has regamned consciousness after the anesthetic, he or she
must be firmly convinced that the previously * paralysed ”’ limb or
fixed joint can now be freely moved, and the surgeon must not leave
the patient until he has made the latter voluntarily perform the said
movements Re-education must next be carried out regularly, but
this must not be of such a nature as again to fix the patient’s mind
m an abnormal manner upon the joint or limb In many cases,
mdeed, the best form of 1e-education consists i some healthy open-
air sport or occupation, by means of which the imb is exercised and
put through its movements unconsciously whie the mind 1s con-
centrated upon the game or work.

Prognosis is influenced by two very mmportant factors. The first
consists in the length of time that the condition has existed When
this is a matter of many years, the prognosis is considerably worse
than when the period has been short. Secondly, there 1s no more



TREATMENT! GENERAL PRINCIPLES 71

The method to be adopted in any individual case requires careful
consideration. Cases of firm fibrous or of osseous ankylosis if in a
poor position are better treated by open surgical operation; for if
manipulation be performed, there is grave risk of fracture, of injury
to other important structures, or of serious shock. The procedure,
moreover, is {utile, as considerable reaction is excited and the joint
promptly restiffens.

Cases of pathological dislocation in rheumatic forms of arthritis
may sometimes be corrected or considerably improved by weight
extension. My colleague F. P. Titzgerald has described (Brit.
Med. Jour., November 4, 1942, vol. ii, p. 542) a case of rheumatoid
arthritis of the right knee in a man of fifty-six, in which pathological

F1c 20 —WxIiGHT EXTENSION FOR CORRECIION OF PATHOLOGICAL
Disrocarion or KNgx

dislocation had occurred eighteen months previously and which
was completely rectified by this means in seven weeks.

The hip was placed in an adjustable Braun splint, so that traction
could be exerted in the line of the deformity (Fig. 29). Skeletal
traction was applied through the os calcis, so that the external rota-
tion could be controlled A shng was passed under the knee and
attach.ed to a cord which passed over a pulley {a) on a Balkan frame
Then it was contmued to another pulley (0) on the vertical limb o%
the Balkan beam at the level of the leg A third pulley was fixed
to the Bohler stirrup on the os calcis nail (¢} and a fourth (d) tied
to the upright just below (5). The cord was then threaded over
these and finally attached to a weight of 7 1b.  The foot of the bed
was elevated A cord was fixed from the outer side of the nail to g



70 TREATMENT BY MANIPULATION

teaching. What 1s the cause of such limitation of movement? The
answer 1s, 1n most cases, adhesions or scar-tissue, in others, enlarged
synovial processes or fringes, and sometimes 1t 1s due to the presence
of osteophytes. It is claimed that if the painful movement 18
restricted for some time 1t will eventually become painless A
commoner sequence 1s for adhesions to become more dense, and for
the limitation of movement to become permanent. For mstance,
in many rheumatic forms of arthritis of the knee there 1s a painful
Iimitation of extension due to adhesions or shortening of the flexor
tendons, and not nfrequently a knee-cage is prescribed with a stop
to prevent full extension. But walking with a semiflexed knee
disturbs the mechanics of the lower extremity and spine and may
cause chronic stramn or the development of rheumatic symptoms
m these regions The correct treatment 1s to overcome' the limita-
tion of extension erther by manipulation or open operation, whereby
the mechanics of the limb are restored and the instrument can be
discarded .

Prevention of Deformity.—During the more acute stages of the
rheumatoid type, and in many cases of the osteo-arthritic type,
muscular spasm 1s a prominent feature, and, owing to the selective
spasm of certain muscular groups, deformity 1s apt to occur Every
effort should therefore be made during this stage to prevent such
deformity

A discussion of this aspect will be tound in Chapter III

Treatment of Chronic Arthritis by Manipulation.—Under this
heading 1t will be convenient to discuss cases of the rheumatoid type,
originally acute or subacute, which have become chronic, or cases of
the osteo-arthritic type, in all of which “fixed ” deformity has
occurred

As a rule, an attempt should always be made, provided the age,
general condition of the patient and other circumstances are favour-
able, to remedy deformity when 1t is a cause of discomfort or pain,
or when 1t interferes with function In the rheumatoid type, the
stiffness 1s usually a form of fibrous ankylosis, which may be intra-
or extra-articular, or both combined, although osseous ankylosis
may occur In another type of case, limitation of movement may
be partly due to osteophytic developments. Deformity due to
ankylosis 1n a bad position may be remedied by—

(a) Open or subcutaneous division of contracted bands, or other
surgical procedures, such as excisions, osteotomies, etc

(b)) Mamipulation.

(¢} Combmation of (a) and (&)

(d) Gradual extension by means of apparatus.



TREATMENT. GENERAL PRINCIPLES 73

Illustrative Case.

This illustrates the results of team-work m the ticatment of what
until recent times would have been comsidered a hopeless case. It
also 1llustrates the extremely difficult and lengthy task which 1s so often
the lot of the orthopadic surgeon when multiple deformities have un-

Iic 30 —Casr oF FT B NOVEMBER, 1944

Helpless, bedridden, ankylosis of nearly all joints in severe deformity

Weight 61 stones Down but not out, and mspired with -
domitable courage

necessanly developed by lack of precaution in the earber and moie
acute stages

F. T. B., male, age 27, was admutted to the Rheumatic Unit, St.
Stephen’s Hospital, in November, 1944, suffering from a rheumatoid
type of arthntis with multiple gross deformuities The patient suffered
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Fic 31 —SamE PATIENT IN JULY, 1946, ATTER MEDICAL AND ORTHOPEDIC
TREATMENT

Marked improvement 1n all affected joints Weight 1o stones Is begmning
to walk and goes to football matches

from exophthalmic goitre with thyrotoxicosis in 1940 He was treated
at first as an out-patient at a London teaching hospital, and 1 October,
1943, thyroidectomy was performed. Three weeks after the operation
he was sent to a convalescent home where he developed an acute
polyarthntis of the rheumatoid type and was tiansferred to a general
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weight suspended by a pulley (¢) on the horizontal limb of the Balkan
beam to control external rotation
_ Inmany cases adhesive plaster may be used instead of nail trans-
fixion, and the same principles may be applied in cases of subluxa-
tion not amounting, as in the case described above, to complete
dislocation. Similar treatment, with modifications suitable to in-
dividual cases, may be employed to correct deformity of the knee
mn arthritis when mamly due to muscular spasm.

In cases of slight or moderate degree of stiffness, manipulation
1s a measure of great value, 1t must, however, be performed carefully
and gently, with proper attention to technique, and with personal
attention to every detail of after-treatment.

One frequently hears of.the dangers of manipulation, and particu-
larly of the increased pain and shock that are said to follow this
measure. Increase of pain and shock can occur only when either
the patient’s general condition or the degree of stiffness of the jomnt
contra-indicate manipulation, when excessive force has been em-
ployed, or when the method was faulty, as when too much was
attempted at one time

In performing a manipulation upon a jomnt stiffened by arthritic
changes, 1t is important to bear in mind certain principles

1. Wait for a quiescent pertod If obvious signs of acute m-
flammation are present in the joint or joints, or if the sedimenta-
tion rate remains high, manipulation should be deferred until the
acute symptoms have subsided.

2. Manipulation should not be performed unless the general
condition of the patient 1s good, and should be avoided m the old
and feeble.

3. Where stiffness is marked, an endeavour should be made to
restore movement 1n stages, rather than run the risk of fracture of
the atrophic bones and of exciting shock and reaction by trying to
restore full movement at one time

4 In shght cases no retentive apparatus 1s necessary. In the
more marked, 1t 1s wise to fix the limb temporarily in a sphnt or i
plaster in the improved position. At the end of twenty-four hours,
the splint may be removed or the plaster bivalved and gentle
movements started. The retentive apparatus can be removed for

any special treatment that may be deemed necessary, including
muscular re-education, and reapplied at the end of each session.

5. A psychical element 1s frequently present. Firm, kindly, and
tactful handling, and the gift of inspiring confidence and keen
co-operation in the patient, are assets of the greatest value, indeed
they are a sine qua non 1n the approach to such patients.
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solution of sodium hypochlorite (Milton), that this procedure
is often followed by lowering of the scdimentation rate and
general and local improvement. This is not surprising, as
such knee-joints are often veritable cesspools and may contain an
ounce or more of slimy, necrotic debris. If, in addition, hyper-
trophied synovial fringes are present, the incision may be enlarged
and the fringes removed with curved scissors. In marked cases a
partial or complete synovectomy may be performed. There is
evidence that these procedures may cut short the discase and prob-
ably prevent serious changes. An X-ray should always be taken
to ascertain the exact condition of affairs and whether osscous loose
bodies are present.

Next we come to a common type of case not associated with
effusion. Irregular osteophytes develop around the articular
margins, and destructive changes occur in the more central parts of
the articular surface. Such changes are typical in the Jater stages
of both rheumatoid and osteo-arthritis. In many of these, the
limitation of movement is due both to mechanical obstruction by
osteophytes and to peri-atticular scarring.

What is the cause of the pain in these cases ? Rational surgical
treatment must be based upon the reply to this question. It is due
to one or more of four mam factors, certain of which may be com-
bined, and all of which may be associated with muscular spasm:

I. Stretching of capsular scar-tissue, or of mtra- or extra-
articular adhesions.

2 Pressure by osteophytes.

3. Apposition of articular surfaces when covered with sensitive
connective tissue.

4. Pressure upon enlarged and tender synovial fringes.

The pam in osteo-arthritis 1s in most cases due to the first and
second of these, while many of the heroic operations sometmmes
recommended are based upon the assumption that the thud factor
1s responstble

I‘f.\ve are faced with the first condition, a trial should be made of
manipulation under anasthesia, and occasionally surgical division
of the contracted portion of the capsule may be indicated, as m
division of the posterior portion of the capsule of the knee-jomnt. In
the second condition, occasional benefit may [ollow operative removal
of offending osteophytes.

In the third condition, it is mmportant to remember that n true
osteo~a,rthritis the articular surfaces tend to become eburnated—
Nature's way of producing a new articular surface (Fig. 32). The
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hospital. Here he had a course of gold therapy without benefit and
all us joints were allowed to assume positions of gross deforrmty. He
was then transferred to a spa hospital, where he had a further course of
gold without improvement. In November, 1944, he was admtted to
the Rheumatic Umt, St Stephen’s Hospital He was extiemely
emaciated, his weight being 6} stones, and the deformities shown 1n
Tig 30 made him completely helpless On February 6, 1946, the
B.S R being normal, an attempt was made to improve the knees and
ankles by careful manipulation under anesthesia Extension of both
knees and ankles was shightly mmproved and plasters applied in the
mmproved position After this a series of manipulations was performed
upon all the stiffened joints upon March 6, April 3, and May 1 On
May 14, 1946, a patello-trochlear arthroplasty was performed upon the
right knee to correct the osseous ankylosis between the patella and the
trochlear surface of the femur, the raw surface of the patella bemg
clothed with allantoic membrane The movements of the right knee
and particularly extension were further improved by this operation.

Further manipulations, followed 1n the case of the joints of the lower
extremuty by plasters, which were bivalved early for re-educational
exercises, were carried out on June 26, July 24, August 14 and 28, 1946

The present condition of the patient 1s shown in Fig 31 His weight
on September 9 was 10 stones (compared with 6} stones on admission).
Further orthopzdic treatment will be required, as full extension of the
knees 1s not yet possible and further improvement of other jounts 1s
hoped for. However, the improvement smce his admission has been
most gratifying He 1s now beginning to walk and goes to football
matches This case 15 a good illustration of what can be accomplished
when at first things look hopeless, and shows the immense amount of
work that those who fail to take even the most elementary measures
to prevent deformities bequeath to the orthopezedic surgeon

Other Surgical Measures.—There is a large and important group
of arthritic cases 1n which Iimitation of movement and deformity do
not constitute the man features, but 1n which pain, 1n some cases
associated with marked effusion, may be severe. Effusion 1s, of
course, more frequently seen in the rheumatoid than in the osteo-
arthritic type, whereas pan 1s often marked in both types

When a jomnt, particularly the knee, 1s the seat of pain and
recurrent effusion, with an absence of or mimimal osseous changes, a
valuable surgical measure 1s to open the jont by one or more small
mcisions and to wash 1t out with an antiseptic solution and thus -
evacuate the large amount of necrotic and toxic material often
present and for which ordinary aspiration 1s useless. The author
has found in a serics of cases of arthrotomy and lavage of the knee-
jomnts with Dakin’s solution, and more recently with an isotonic
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a jomt not mirequently throws abnoimal stiains and stiesses upon
adjacent joints, and may bring about arthritic changes therein.
For instance, after ankylosis of the hip-joint, the patient may
complain of pain and disability in the lumbar or sacro-iliac 1egions,
and if arthritis supervencs in the other hip (as it {requently doces)
the patient’s condition is pitiable indeed. In my personal exper-
ience, excision of the femoral head through a cruciate incision in the
capsule is an excellent operation for the painful arthritic hip and
infinitely preferable to arthrodesis.

The bifurcation osteotomy of Lorenz and McMurray’s ostecotomy
are sometimes of value in relieving the painful arthritic hip in which
manipulation is of no avail, and the painful disturbance of {function
associated with extreme adduction or flexion deformity of the hip
may be appreciably improved by osteotomy.

Arthroplasty is sometimes of value in cases of bony ankylosis of
certain joints, particularly in bilateral cases, but for a fuller
description of the indications and technique of surgical operations in
chronic arthritis reference should be made to the literature.
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pamn in these cases 1s therefore very rarely due to articular apposition
per se. In the more chronic forms of rheumatoid arthritis, however,
pain may be due to mutual apposition and friction of articular
surfaces covered with sensitive connective tissue. In this group it s
often necessary to decide whether the best policy is to amm at
retaining a movable joint or to produce permanent ankylosis 1n the
optimum position. A suitable plan of campaign is as follows.

In cases of arthritis in which pain is a prominent feature, and
with only slight or moderate changes in the articular surfaces, a
preliminary trial may be made of manipulation under anesthesia.
In the event of failure, an attempt should be made to prevent intra-
articular friction by some form of *“ destressing ” splint and limiting

1 32 —POLISHED PORCELAIN-LIKE SURFACE OF INTERNAL FLMORAL
CoNDYLE IN ADVANCED OSTEO-ARTHRITIS or KNLL-JOINT

the amount of exercise (in the lower extremity). Simultaneously
the patient receives general and local treatment to the joint and 1ts
musculature to maintamn nutrition and muscular tone Particular
attention should be paid to the important principle of carefully
putting the joint through its full range of movement daily to prevent
contractures, and to assist the natural cure by eburnation. If after
a fair trial of such measures the pan 1s still marked, some form of
surgical operation may be of great benefit provided that the patient’s
age and general condition do not contra-indicate this. As a general
rule such surgical operatiors aim either at producing ankylosis or
the retention of a reasonable degree of mobihty.

It must be borne in mmd that the production of ankylosis 1n
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capsule and accessory ligaments which smround it.  The cup-shaped
acetabulum is deepened by the cotyloid and transverse ligaments.
The neck of the femur forms with the upper end of the shaft an
angle of about 125 degrees (angle of inclination) in the vertical plane.
This is subject to considerable variation in normal subjects. The
angle of anteversion or anterior torsion is the angle which the
neck makes with the transcondylar line. This also shows con-
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Fic 33 —CoronaAL SEcTION OF Hip-JOINT,

S&g:;lsl;l::).varlatlon in normal subjects and averages 15'3 degrees
thSheni:on’s Line.—In a radiograph of a normal hip the curve of
e under aspect of the femoral neck 1s continuous with that of the
upper and inner margins of the obturator foramen. This becomes
altzrfit_l I many injuries and diseases of the hip-joint.
- 11;2:;@' fapsule.—ls strong except in its postero-inferior part.
andpb h}ma attachments are to the rim of the acetabulum above
ehind, and to the cotyloid and transverse ligaments in front



CHAPTER VI
MANIPULATIVE TREATMENT : THE LOWER EXTREMITY

ALTHOUGH textbooks of anatomy usually describe the various
movements that are possible at jomts, 1t 1s rare to find adequate
descriptions of such movements and of their normal range This
is a serious omission, because 1t 1s obvious that umless a practi-
tioner has a clear idea of the normal range of a movement, it must be
difficult or impossible for him to deteect minor degrees of limitation.
Moreover, if, in performing manipulation, a joint is forced beyond its
normal range, a severe sprain or other damage may be done. In
this and following chapters, the indications for and the technique
of mamipulations will be preceded by brief descriptions of the
surgical anatomy and of the normal movements possible at the
joints. In this connection, mention must be made of the importance
of always comparing the movements of the joint, wherever applicable,
with those of the opposite side. For instance, many individuals
normally have a few degrees of hyperextension of the knee-jont.
On examining a knee-joint which has recerved an injury, one may
casily conclude that extension 1s complete because the leg can be
extended until leg and thigh are in the same straight line Examina-
tion of the opposite side may however reveal a slight amount of
hyperextension to be normal for the individual. Limitation of full
rotation of such joints as the shoulder and knee 1s also frequently
overlooked, and yet a shght degree of limitation of such movement
may constitute a marked disability. Limitation of many move-
ments of the hip and shoulder is apt to be overlooked owing to
compensatory movement of the pelvis in the former case and of the
scapula in the latter. An inexperienced observer may fail to
recognise that the hip-jomt is ankylosed because on attempting
to flex or abduct the thigh at the hip, the pelvis rotates and gives
a false impression of movement at the hip itself. When testing hip-
joint movement some means must therefore be taken for fixing the
pelvis.

(A) THE HIP-JOINT

Surgical Anatomy (Fig. 33) —This joint 1s of the ball-and-socket
type in which the head of the femur is received into the cup-shaped
acetabulum. Unhke that other ball-and-socket joint, the shoulder,
its strength depends to a large extent upon the shape and mutual
apposition of the articular surfaces, and upon the strength of the

78
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under the ilio-psoas by an opening between the ilio-femoral and
pubo-capsular ligaments.

Normal Range of Movements (Figs. 34 and 35) —In testing the
hip movements, the pelvis must always be fixed to prevent move-
ment of the lumbar spine, which might create a false impression.
The most reliable method of fixing the pelvis is to ask the patient
to flex both hip and knee completely on the sound side and press
with both hands his knee on to his abdomen. This prevents
lumbar lordosis from obscuring fixed flexion of the diseased hip.

(a) Flexion can be carried out in the sagittal plane, and when the
knee 15 smultaneously flexed, until the soft parts of thigh and
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F16 34 —DIAGRAMMATIC REPRESENTATION OF RANGE or Hir MoVEMENT

abdominal wall come into contact. It 1s, therefore, a variable
factor. When the knee is extended, flexion of the hip is normally
possible to an angle of 8o0-go degrees, further movement bein‘g
prevented by tension of the hamstring muscles.

(b) Extension 1s possible to an angle of about 45 degrees beyond
the axis of the trunk, and is checked principally by the tlio-femoral
ligament.

(c) Abduction exists to an angle of about 45 degrees, and is checked
by the pubo-capsular and inner part of the ilio-femoral ligaments

(d) Adduction is possible to an angle of 45 degrees. h

(¢) Circumduction is a combination of the above movements

(f) External rotation exists through about 60 degrees, and 1s t'hen
checked by the outer part of the ilio-femoral ligament EFig. 35).

6
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and below Its distal attachments are anteriorly to the anterior
intertrochanteric line, above and below to the root of the neck at its
junctionwith the great trochanter and the femoral shaft respectively;
and posteriorly to the femoral neck % inch above the posterior mnter-
trochanteric line. The longitudinal fibres of the capsule are more
marked anteriorly and above, while the circular fibres (zona or-
bicularis) are more promment below and behind.

Accessory Ligaments —The Y-shaped ligament of DBigelow
strengthens the front part of the capsule and is the strongest liga-
ment in the body. It is narrow above where it 1s attached to the
anterior inferior spine of the ilium, and broadens out below at its
attachment to the anterior mtertrochanteric line

Pubo-capsular Ligament —This stretches between the ascending
pubic ramus and the lower part of the capsule

Ischio-capsular Ligament—This stretches between the ischium
just below the acetabulum, and blends with the circular fibres at the
lower part of the capsule.

The Retinacula are capsular strands which are reflected upwards
along the femoral neck from the root of the latter to its junction with
the femoral head.

The Ligamentum Teres 1s a triangular hgament lying mnside the
jont and covered by synovial membrane. It 1s attached by its
apex to a slight depression on the femoral head a Irttle behind and
below 1ts centre, and by 1ts base to the transverse higament and
margns of the acetabular notch. It 1s doubtful whether it plays
any useful part, but 1t 1s rendered tense by flexion, adduction, and
rotation outwards of the hip, as when one leg 1s crossed over the
other in the sitting position.*

The Synovial Membrane lines the deep surface of the capsule, and
covers the femoral neck as far as the margm of the head, so that the
neck 1s contained in a tube of synovial membrane. The membrane
also lines both surfaces of the cotyloid higament, the surface of the
Haversian pad of fat in the floor of the acetabulum, and 1s prolonged
in the form of a sheath around the hgamentum teres. Occasionally,
the synowvial cavity of the jomnt communicates with the bursa

* Paley 1n s ** Natural Theology ** was greatly impressed by tlus structurc
and states ** If T had been permutted to frame a proof of contrivance such as
might satisfy the most distrustful inquirer, I know not whether I could have
chosen an example of mechanism more uncquivocal, or more free from objec-
tion than this ligament ”

Morphologists, alas! consider it to be a vestimal and practically uscless
hgament. In all probability 1t belonged to the pectineus and has become
separated from 1t by skeletal modifications.
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ankylosis of the hip in good position that the efiect upon function
is much less than might have been expected, because in yqqng
persons, at any rate, there is increased and compensatory mobility
of the lumbar spine.

Indications for Manipulation of the Hip-Joint.—Among t.he
commonest causes of stiffness of the hip-jomt amenable to manip-
ulation are : adhesions following certain fractures in this region,
ligamentous or muscular sprains and contusions which ha\.re led.to
Limitation of some particular movement, chronic arthritis in which
Imitation of all movements of variable extent is usually present, and
functional cases. ]

Manipulation of the hip is often of definite benefit in chronic
rheumatic forms of arthritis, whether of the rheumatoid or osteo-
arthritic types, and particularly mn the more chronic forms associ-
ated with only a slight degree of lipping and a minimum amount
of destruction of the articular surfaces.

The benefit often lasts a considerable time, and the manipulation
can be repeated if necessary.

Sprains and contusions are far less frequent in the hip than in the
knee-joint, owing to anatomaical considerations. As we have seen,
the strength of the hip-joint depends very largely upon the shape and
accurate apposition of the femoral head and the acetabulum, and
there is Iittle likelihood of higamentous injury except by a somewhat
severe form of violence. Scar-tissue in the adjacent muscles 1s,
however, of fauly frequent occurrence. For instance, injury to the
adductor muscles (rider’s strain) may lead to painful limitation of
abduction, and limitation of extension may follow injury to the
muscles 1n the groin.

Painful bmitation of flexion of the thigh with simultaneous
extension of the leg may follow a sprain of the hamstring group.
In all of these types, stretching of the affected muscles under
anasthesia 1s often a valuable measure.

Manipulative Technique.—Manipulation of the hip should be
performed upon a low couch, operating table or bed with a firm
mattress. The pelvis of the patient should be fixed by an assistant,
or by a firm pelvic band, as otherwise the desired movement does
not take place at the hip-jomnt, but in the lumbar spine.

The general rule must be followed concerning the grips—viz., that
when somewhat dense adhesions are present, a short leverage, and in
cases of slight adhesions a longer leverage, 1s utilised. In the former
(F1g. 36) the surgeon grasps the patient’s thigh with both hands 1n
the middle third and commences by gently rotating the joint.
Throughout the manipulation traction should be exerted to en-
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. (¢) Internal 1otation, which 1s checked by the ischio-capsular
hgamgnt, exists through about 30 degrees (I1g. 35).

Owing to movement of the pelvis on the lumbar spine it is
difficult to assess the true amount of abduction and adduction.
A. R. Roscoe devised a special frame to fix the pelvis and tested
these movements in a number of normal young men. He considers
that the usual text book assessments are excessive, and that about
35 degrees of actual abduction and adduction are possible at the
hip-jont 1tself.*

Prevention of Deformity (Figs. 20, 21 and 22).—In most diseases
of the hip-joint the thigh assumes at first a position of abduction,
flexion, and rotation outwards, which, from various observations
chinical and experimental, appears to be the position of greatest

180 ease. In 'the later stages, the
thigh becomes adducted and
rotated inwards, and flexion be-
comes more marked. The defor-
mity tends to be obscured 1n
most cases by pelvic and spmal
movement. For mstance, the
abduction 1s masked by tilting
downwards of the pelvis on the
affected side, which causes the
lower extremities to remam par-
allel to each other, with apparent
lengtheming of the lower extremity
on the affected side, while the
flexion 1s obscured by lordosis of
the lumbar spine. Later, when the
thigh becomes adducted, the pelvis is elevated on the affected side in
order again to make the lower extremities parallel, and apparent
shortening results. The tilting of the pelvis 1s associated with a
compensatory scoliosis of the spme  When actual destructive
changes have occurred, real shortening is usually present. Often
there 1s a combination of real and apparent shortening.

Unfortunately, the position that the diseased hip assumes is an
unsatisfactory one from the point of view of functional use. Ex-
perience teaches that the best position for ankylosis of the hip is
slight flexion through 10-25 degrees, very httle if any abduction,
and mud-rotation. It 1s quite common to find m many cases of

r A R. Roscoc, “ The Range of Actual Abduction and Lateral Rotation
at the Hip-Joint of Men,” Jowinal of Bone and Join! Strgery, 1932, vol v,
No 2, p. 325

30

60

Base Line

F16 35 —RotaTioN oF Hip
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movement ol circumduction is of great importance, and should be
performed after those of flexion, extension, abduction and adduction.
As in manipulation of every joint, the normal range of movement
must be carefully borne in mind, as if an attempt is made to exceed
this movement, injury will be inflicted upon ligamentous, tendinous,
or muscular fibres. In minor degrees of stiffness (Fig. 39) the surgeon
grasps the lower end of the thigh in the region of the knee-joint with

vp R T e TR SR e 7 ops S
o Ty A o N

—~y e

x
o
e

. .
B
\ -
‘\-.
N1
S

\‘ i
e ., S

Fic 37 —Maxrpuration oF LeErt Hir. Ssort Loverace  (IN THIS Case

THE LEFT KNEL wias ANKYLOSED AND 18 RESTING ON THE OPLERATOR'S
LETT SHOULDER )

one hand and, steadying the pelvis with the other, performs the
manipulative movements 1n the order and manner described above.
Fig 40 shows a useful method of applyng traction to the hip-joint
w'hﬂe performmg mamipulation, and may be used as an alternative to
either of the methods described above

After-Treatment.—When a slight degree of limitation of move-
ment was present before mampulation, and particularly in functional
cases, re-education commences immeciately. In more severe cases,
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deavour to mmnmmse friction between the femoral head and the
acetabulum. The remaining movements are then caiefully and
slowly performed, taking care not to use undue force, and fimshing
with circumduction. The restoration of abduction 1s often difficult
when secondaiy shortening of the adductor muscles 1s present.
If, when the patient 1s {fully under the influence of the anasthetic,
the tendon of the adductor longus can still be felt as a hard 1esistant
structute, an attempt may first be made to remedy this by firm
kneading and by rapid blows administered with the ulnar border of
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Fic 36 —AanrruraiioN o1 Ricur Hir  Mriuop 1 Snori LEVERAGE

the hand. If this is meffectual, it may be assumed that the shorten-
ing 1s of the fixed type, and tenotomy of the adductor longus tendon
may be performed with advantage. Where the contiacture qf the
adductors 1s marked and fixed, open division, followed by manipula-
tion, may be necessary. Stmilarly, m marked flexion deformity,
open division of contracted structures 1s desirable. In performmg
extension, the patient should be placed n the lateral or prone
positions (Fig. 38), and while an assistant fixes the pelvis, the
operator, gripping the patient’s leg just above the ankle, steadily
extends the thigh while simultaneously applying traction. The
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The practice of manipulation followed by complete fixation in a
plaster spica for a considerable period is illogical and is not 1ecom-
mended if the objectis to obtain anincreased range of movement and
retain a movable joint. A most important essential is to enlist the
support of the patient’s muscles in maintaining the increased range
of movement. When completely fixed in plaster, the muscles waste
with great rapidity, and the joint tends to stiffen m the new
position. It is possible, however, to use plaster splintage in com-
bination with early movements, and this method in the case of the

F1G. 39 —MANIPULATION oF Hip.

MeraoD 2. LoNg LEVERAGE.

hip mvolves the application of a double plaster spica which is
dwided within twenty-four hours in such a way that physical
treatment and movements are permitted. At the end of each
session the two halves of the plaster are reapplied.

Whep the patient has thus carried out a course of exercises under
supervision, he is warned that the joint must be put through 1ts full
range of movement daily to prevent recontracture, particularly
when manipulation has been performed for arthritis. To attain this
end, the patient is instructed m certain exercises, and told that these
are to be performed for a few minutes morning and evening. The
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and particularly when abduction was previously restricted, the
after-treatment adopted is as follows: The patient returns to bed,
and the hmb is fully abducted by means of sand-bags. To prevent
tilting of the pelvis, the opposite limb should also be fully abducted.
If pain is marked, an injection of omnopon gr. } or heroin gr. !
1s usually advisable. FHe lies thus for twenty-four hours, and

receives massage for the whole limb. At the end of this period the
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Fic 38 —EXTENsION oF LEFT I{1p coMBINED wnin TractioN (LONG
LEVERAGE)

limb is carefully abducted and put through its full range of move-
ment, at the end of which it 1s fully abducted agamn. At the _end
of a week it should be possible for the patient to move the limb
without assistance through the increased range of movement. He
is then allowed to get up and perform suitable exercises, at first
assisted, followed later by those of a resisted nature. The move-
ment of abduction 1s one to which particular atiention should be

paid.
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restiicted, particularly abduction. \Wasting of gluter and thugh mus(.:k.:s
on affected side N-ray 1evealed shght but defimite osteo-arthritic
changes, with lipping of the acetabular margin, but no evidence of gross
absorption of articular cartilage. It was clear that the limitation of
movement present was not duc to osteophytic development, but to
scar-tissue.

Under a general anmsthetic, mampulation was performed. Trull
movement was obtamed with the employment of a moderate degree of
force. The patient was returned to bed, and the affected limb main-~
tamed 1 the fully abducted position with sand-bags, and to prevent
tilting of the pelwis the opposite limb was similaily placed. The follow-
ing day the hmb was massaged, carefully put through its full 1ange of
movement, and at the end of the session agam fully abducted. This
procedure was continued for a week. At the end of this time, the
patient was allowed to get up, and commenced more strenuous exercise.
It was now found that voluntary movements thhough complete range
were perfect and painless, and they have thus 1emamed, and the patient
has been able to play tenms and other games without discomfort.

The rationale underlying the treatment in this case may be shortly
summarised as follows:

It 1s probable that, owing to some transient infective or toxic
condition, a degeneration of the central area of the articular surfaces
occurred. This was followed by compensatory lippmg and scariing
of the joint capsule. The mfective condition disappeared, but
symptoms persisted, owing to the presence of the scar-tissue. The
slight limitation of movement also prevented the natural cure of the
jomnt condition by eburnation and sclerosis, and a vicious circle
resulted. This was broken by manipulation, and subsequent con-
tracture prevented by careful and painstaking after-treatment. The

prognosis n such a case 1s good, provided regular movement through
complete range is continued.

CasE II —Male, aged 43. Shght osteo-arthrnitis of hip, with large
functional element Hip-joint had been immobilised by splints and
Plaster for five years All active movements of Iup markedly re-
stricted, but on examination under anwsthetic actual hmtation of
movement proved to be shght, although somewhat deep anasthesia
Wwas necessary to abolish muscular spasm entirely,

The hip-jomt was mampulated and full movement obtained. The
batient was kept in bed for twenty-four hours with the affected limb
fully abducted, after which active exercises with re-education were
immediately begun Five months later the patient returned to his
work, walking without a himp and without the use of a stick, Full

movement of the hip was present, an
S ; d the improvement has
maintaimed ' % heen
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possibility of insidious restiffening of the hip being concealed by
compensatory pelvic movement should be explained to the patient
and the necessary mstructions given how to prevent this. The
wearing of a calliper splint is sometimes advised after manipulation
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Fi16 40 -—MANIPULATION OF RiGHT Hip MCTHOD 3 ALTERNATIVE
METHOD OF APPLYING TRACTION

of the hip, but this 1s of doubtful value, and 1n the more chronic
forms of arthritis a certain amount of weight-bearmng 1s actually
desirable to bring about that sclerosis and eburnation of the articular
surfaces which 1s the natural method of cure.

Illustrative Cases.

Case I.—B, aged 42 DPamn in left hip-joint for five years, with
increasing weakness and stiffness The pain was more marked after
exercise, and the stiffness more apparent during the early period of the
day. No history of previous illness, and general condition otherwise
good. No obvious focus of toxic absorption present

On Examination.—All movements of the left lup-jomt shghtly
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1. Pophteal vessels and winternal pophteal nerve
2. Outer head of gastrocnemus
3. External tubercle of tibial spie.

4 Synovial membrane at periplery of externn
semilunar,

5. Biceps tendon.

6 External semulunar cartila
plete dise,

7 Popliteus tendon.
8. Anterior crucial higament.

9. Ligamentum mucosum, -
10. Patella,

, ar

ge in form of com- "

12 Quadriceps tendon,

13 Subcrureus,

14. Synovial membrane

15. True joint capsule

16 Vastusnternus,

17. Internal alar ligament or pad.
18 Internal sennlunar pad

19 Internal tubercle of tibial spin=,
20 Internal sermlunar cartilage,
2x. Postertor cructal igament

22 Inner.head of gastrocnemius,
23 Semimembranosus tendon
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Case 1II —Mis T, aged 68 Complamed of maiked pam and
stiffness of both hips, rendering walking impossible Both pam and
stiffness had been present for several years, had been steadily mcreasing,
and, after an attack of bronchitis during the previous winter, had rapidly
become more marked.

The patient travelled up from the provinces upon a stretcher. X-ray
examination revealed well-marked osteo-arthnitis of both hips, with
hipping of the femoral heads and acetabular margins All movements
of both hips were markedly restricted, partly by osteophytes, and partly
by muscular spasm Some flexion deformity of the left thigh was
present

Treatinent —After preliminary imjection of scopolamine and morphine,
gas and oxygen were admimstered, and manipulation of the hip-jomnts
performed. A marked mncrease of range of movements resulted. Both
thighs were abducted as fully as possible for twenty-four hours, during
which time massage was given At the end of this period, active
movements were mstituted, and continued regularly

There was a marked improvement in the patient’s condition when
she left the nursing home ten days later. The mncreased range of
movement had been maintamed, and whereas she was carried mn on 2
stretcher, she demonstrated her ability, before leaving, to walk well and
to negotiate stairs Eighteen months later, a report stated * her walking
powers are much increased, and she now goes about the house, up and
down stairs, with the aid of only one stick >’ The improvement has
since been maintained

(B) THE KNEE-JOINT,

Surgical Anatomy (Fig. 41).—No attempt will here be made to
describe in detail such a complex subject as the surgical anatomy
of the knee-joint. A short description of some special points may
help to clarify many aspects of the treatment of knee-joint condi-
tions amenable to manipulation.

Capsule and Ligaments of the Knee-Joint.

The capsule (or rather the aponeurotic capsule, as morphologic-
ally it is not the true capsule of the joint) is attached above and
posteriorly to the intercondylar line and to the shaft of the femur
immediately above the condyles.

Externally it 1s attached to the outer femoral condyle just above
the groove for the popliteus tendon and internally to the internal
femoral condyle below the adductor tubercle.

In front its place 1s largely taken by the quadriceps tendon, the
patella, and the hgamentum patelle. It receives reinforcements
principally from the vasti, the ilio-tibial band, and the tendan of the
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The main function of the posterior crucial ligament 1 to prevent
backwards displacement of the tibia in the same axis. 1

Both crucials probably assist in preventing excessive interna
rotation of the femur upon the fixed t{bla. o

Semilunar Cartilages.*—A study of Tigs. 41, 42 and 43, \}'11  givea
better conception of their anatomy than any verbz-d descmpt;o;x}.

Briefly the semilunar cartilages are two crgscentlc plates of }1)1 Oi
cartilage, wedge-shaped in section, which lie npon the periphera
part of the upper articular surface of the tibia.
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F16 42 —CORONAL SECIION OF KNEE-JOINT, SHOWING SYNO\IAL RECESSES
ABOVE AND BELOW SEMILUNAR CARTILAGES.

The Internal Senulunar.—The anterior horn is attached to the
non-articular area of the middle of the upper surface of the tibia, in
front of the anterior horn of the external semilunar and the anterior
crucial hgament  The posterior horn is attached to the same non-
articular area immediately in front of the posterior crucial ligament.

The external senulunar 1s more circular in shape. Its anterior and
posterior horns are attached to the non-articular area 1n front and

* See also A. G Tiumbrell Fisher, “ Internal Derangements of the Knee-

Jomt Thewr Pathology and Treatment by Modern Methods,” Second Edition
{H K. Lewis & Co. Ltd)



92 TREATMEN1T BY MANIPULAIION

semimembranosus. The latter reinforcement (the ligament of
Winslow) is an oblique band which strengthens the posterior part of
the capsule and runs upwards and outwards towards the back part
of the external femoral condyle. The capsule 1s pierced behmnd by
the tendon of the popliteus and is attached below to the head of
the tibia § to § inch below 1ts articular edge.

Ligaments of the Knee-Joint.—(a) The patellar hhgament, which 1s
the tendon of the quadriceps, is attached above to the apex and
adjacent area of the patella and below to the tuberosity of the
tibia.

(b) The external lateral hgament 1s a strong rounded cord attached
above to the external femoral condyle just above the groove for
the popliteus, which tendon runs beneath 1t and below to the head
of the fibula, where it sphts the biceps tendon. It 1s covered by the
strong aponeurotic capsule, and at this level the arrangement of
structures from within outwards is: (a) external semilunar; (b) tendon
of popliteus, (c) cord-like external lateral ligament; (d) aponeurotic
capsule,

(¢) The wnternal lateral ligament 1s mainly 1n the form of a strong
flat band about 4 mches long, which inchining shghtly forwards as
it descends, 1s attached above to the internal femoral condyle just
below the adductor tubercle, and below to 1} inches of the inner
surface of the tibia beginning 2 inches below the tibial margin.
It sweeps over the tendon of the semimembranosus lying 1 its
groove The posterior or short fibres of the internal lateral hgament
are firmly attached to the peripheral surface of the internal semi-
lunar cartilage just behind 1ts centre, and to the upper border of
the groove for the semimembranosus tendon, while other fibres
sweep over the back part of the tendon and are attached to the
lower margin of the groove.

The coronary ligaments are portions of the true morphological
capsule stretching between the lower part of the convex margms of
the semilunar cartilages and the edges of the tibial condyles.

(@) The obhique hgament of Winslow 1s a band from the semi-
membranosus tendon, which strengthens the capsule behind and
runs upwards and outwards to blend with the capsule near the
posterior surface of the external femoral condyle.

Crucial Ligaments.—These are a most important bond of union
which lie i the centre of the joimnt in the gap between the femoral
condyles and probably represent the lateral higaments of two
origmally separate femoro-tibial articulations. The main function
of the anterior crucial appears to be to pievent hyperexiension and
undue movement forwards of the tibia in the antero-posterior axis.
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As a general rule, adhestons following synovitis occur in connection
with that portion of the connective-tissue stratum nearest the joint
cavity—viz., the so-called synovial membrane—whereas, m th.e case
of a hgamentous spram, the scar-issue may be present m the
ligament itself, although often combined with true synovial adl}e-
sions from associated synovitis. Below and anteriorly, the synovial
membrane is separated from the capsule and ligamentum patel.lzt‘:
by the infrapatellar pad of fat. Owing to the fact that the synovial
stratum clothes the front and sides of the crucial ligaments, but
leaves their posterior aspects uncovered, there 1s an area where the
posterior crucial ligament 1s merely separated by loose areolar tissue
from the back part of the capsule.

The synovial membrane extends upwards for a variable distance
beneath the quadriceps extensor cruris, usually communicates with
the suprapatellar bursa situated still more proximally, and clothes
the intra-articular portion of the femoral diaphysis and epiphysis as
far as the margin of the articular cartilage. It clothes both surfaces
of the semilunar cartilages, although near the concave edge of the
latter 1t cannot be 1dentified as a defimte layer, at any rate i adult
life. Shallow synovial pockets are formed beneath the semilunar
menisct (vide Figs. 42 and 43). It gives a sheath to the intracap-
sular portion of the popliteus tendon, and by means of this the cavity
of the knee-jomt may commumcate with that of the superior tibio-
fibular jomt. It usually communicates with the bursa beneath the
mner head of the gastrocnemius and the tendon of the semmmem-
branosus. The ligamentum mucosum 1s a delicate fold of synovial
membrane which passes upwards and backwards from the apex of
the infrapatellar pad of fat to the front part of the intercondyloid
notch of the femur. Its free margins are known as the ligamenta
alaria. It represents what in some amimals is a complete septum,
dividing the anterior compartment of the jomnt into separate
portions.*  Posteriorly, and i relation to the back portions of the
corresponding femoral condyles, are well-marked synovial recesses,
which communicate on either side by a comparatively narrow channel
with the large anterior compaitment. The drainage of these pos-
terior recesses in generalised suppurative arthritis often constitutes
a difficult problem.
~ Movements (Fig 45).—Flexton 1s possible until thigh and leg come
mto contact, and is therefore, to a certain extent, a variable factor

In the beaver, for example, the joint between the femur and tiba 1s
divided 1nto two separate parts by the crucial higaments and by a septum of

connective tissue There 1s also a separate synovial cavity for the joint
between the patella and trochlear surface of the femur.
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behind the tibial spine, and the two horns are embraced by those of
the internal semilunar

F16 43 —CoroNAL 3EcTION OF HEAD OF TIBIA, SHOWING SEMILUNAR
CARTILAGES IN SITU.

The synovial pockets beneath the latter are clearly mndicated

F1G. 44 —SYNOVIAL RECESS BENEATH INTERNAL LATERAL LIGAMINT OF
KNEE-JOINT, WITH AN ADHESION (AD) IN SITU BENEATH WHICH 1S A

SawanL Grass Rop
I' T L —Internal lateral igament

1 IF C —Internal femoral condyle

Synovial Membrane.—This membrane clothes the inner surface
of the capsule, and no sharp lme of demarcation can be drawn be-
tween these two structures, except 1n the situations specified below.
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passes {rom the fully flexed to the fully extended position and in
complete extension is nil.

In flexion and extension, the condyles of the {femur move upon the
upper surface of the tibia and of the semilunar cartilages, z}nd
during this movement the femoral condyles not only roll, but gh.dc,a,
“like a cart-wheel hampered by a skid,” according to Goodsir’s
classical description.* During rotation, movement not only occurs
in this plane, but between the semilunar cartilages and the head of
the tibia.

Indications for Manipulation of the Knee-Joint.

The examples which will be first given are of the after-effects of a
common form of mjury—viz., spram of the internal lateral ligament
of the knee-jomt—although much will apply to other sprains of this
joint. Afterwards, we shall discuss contusions, lesions of the semi-
lunar cartilages, toxic or infective synovitis, chronic arthritis, com-
bined cases, and functional cases.

Adhesions following Sprain of the Internal Lateral Ligament.

Before discussmg the treatment of chronic cases of this injury, in
which adhesions have formed, it is necessary to discuss the etiology
and symptoms.

A complete rupture of the internal lateral ligament is a serious
leston which it is not proposed to discuss here. Sprain-fractures, mn
which avulsion of the upper bony attachment or occasionally of a
portion of the tibia occurs, fall also into this category. Some, but
by no means all, of these cases may be associated with a lesion of the
mternal semilunar cartilage or of the anterior crucial igament.

There are, however, many cases in which a partial rupture or
sprain of the ligament takes place, which may involve its upper
attachment to the inner femoral condyle or the deep fibres near their
attachment to the middle of the mner surface of the mternal semi-
lunar cartilage, or more rarely the lower tibial attachment. In
minor cases, the tear may be so slight that a player is even for a time
able to continue his game. It 1s in this large group that treatment
1s often imadequate, and the results unsatisfactory, owing to the
production of a vicious circle.

Mode of Causation.—An mjury to the deep fibres is usually pro-
duced when, the foot beng firmly planted on the ground, the thigh
is forcibly rotated mwards. Injury of the long or superficial portion
1s nearly always caused by forcible abduction at the knee. Some of

8:8“ The Anatomical Memoirs of John Goodsir,” edited by Wm. Turner,
1

7
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depending upon muscular development. It is brought about by the
followmng principal muscles: biceps, semimembranosus, semiten-
dmosus, gastrocnemius, popliteus, sartorius, and gracihs. At the
commencement of flexion, there 1s an mnternal rotation of the tibia
on the femur (or external rotation of the femur on the tibia), brought
about by the poplhteus, but afterwards the
semitendinosus, semimmembranosus, sartorius
and gracilis assist m this rotatory move-
ment.
Extension 1s possible until the leg and thigh
90 constitute one straight line, although many
individuals possess the power of shght hyper-
extension of the knee. The movement 15
produced by the quadriceps extensor, and,
at 1ts termination, there is an external
(80 rotation of the tibia upon the femur—the
Fic 45 — Rancr or SO-called *“ screw-home " movement. .

KNEE MOVEMENTS Internal rotation 1s checked by the anterior
crucial ligament, and 1s produced by the
popliteus and semitendinosus, and to a certain extent by the semi-

membranosus, gracilis, and sartorius '

External rotation 1s checked by the internal lateral ligament, and
1s brought about by the biceps.

The amount of rotation at the normal knee is a somewhat variable
factor, and depends upon the degree of flexion at the joint. Inits
assessment 1t is important to exclude movement at the hip and foot

The results of some hitherto unpublished tests by the author are
as follows:

1

line

Basé

s ternal Internal
Rotation Rotation
Knee fully flexed . . . .. 25-30 degrees 15-20 degrees
Knee flexed to right angle .. 15-20 degrees 10-15 degrees.
Knee mudway between right-angled flexion
and complete extension .. . Io-15 degrees 5-10 degreces.
IKnee in complete extension . .. ml mil

.

It will be seen that external rotation 1s usually greater than
internal rotation in every position, and the greatest amount of
rotation usually occurs in full flexion m normal persons and not at
right-angled flexion of the knee as 1s commonly stated. Occasion-
ally the amount of rotation in full flexion may be approxi-
mately equal to, but rarely less than that m right-angled
flexion. The amount of rotation steadily decreases as the knee
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it was necessary to run a few yards and fall on the ball to score a
certain try, but his imb refused to function and he was unable
to move. This sudden muscular inhibition is probably reflex in
nature ’

X-ray.—This should never be omitted and often shows an ossified
or calcified periosteal flake after the first few weeks at the upper
attachment of the internal lateral ligament.

Symptoms in Chronic (Neglected) Cases of Sprain.

Limitation of Movement.—It will usually be seen, especially if
comparison is made with the opposite side, that full flexion of the
knee is slightly restricted, and attempts to flex further are accom-
panied by pain on the inner side of the joint. Usually extension is
also restricted, and here again it is necessary to distinguish this
from the mechanical block to full extension present in an unreduced
fracture-dislocation of a semilunar cartilage. A form of restriction
of movement that is apt to be overlooked involves external or
internal rotation when the knee is fully flexed. These limitations
of movement are due to adhesions in and around the damaged
ligament, and may be associated with synovial adhesions following
recurrent attacks of synovitis.

Tenderness—This 1s present at one or other of two typical sites.
One is over the middle of the inner surface of the internal meniscus,
while the second 1s over the inner femoral condyle just above the
articular margin.

Recurrent Attacks of Pain and Synovial Effusion.—These are very
characteristic symptoms. When the patient is taking things quietly
the knee may be comparatively comfortable. Any increased
exertion, however, is apt to cause a painful *“ flare-up.”

Loss of Muscular Tone and Wasting.—This occurs rapidly, and
particularly affects the quadriceps extensor (quadriceps * insuffi-
ciency 7). The vastus internus element is always prominently
affected. Normally this segment of the quadriceps extensor plays
an immportant part, not so much in extension of the leg, but in
steadying the inner side of the joint when weight 1s borne upon the
partially flexed knee. It is particularly brought into play by
balancing movements. This muscular weakness often gives rise to
a sensation of ““giving-way’ of the knee. Its treatment and
complete cure are often a very difficult and prolonged matter.
Defective treatment of a knee sprain by a long period of immobility
may lead to a degree of muscular wasting, which may take many
months or even years to rectify completely. Sometimes the thigh
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the most severe lesions of this portion of the lLigament may be
produced in sport, by another player falling against the outer side of
the patient’s thigh or leg while his foot 1s fixed firmly on the ground.

Symptoms.—In all instances, pain, which may be very acute, 1s
experienced on the inner side of the joint. Sometimes the patient
states that a definite ““ snap ”’ occurred, and in some the history
may suggest that true mechanical locking took place. However,
on careful mvestigation of the history it will usually be found, in
uncomplicated cases of ligamentous njury, that the inability fully
to extend the knee-jont was due to pamn and muscular spasm,
rather than to true mechanical obstruction

Pain and tenderness are always present, therr maximum 1ntensity
depending upon the exact position of the rupture At first, pamn m
the knee may be more or less generalised, but later more ac-
curate localisation to the actual site of the lesion usually occurs.

-In some forms, tenderness can also be elicited over the anterior
end of the internal meniscus, and, 1n the more severe, the pain may
be referred upwards mnto the thigh and downwards into the calf.

Swelling at the site of the lesion may be absent m minor sprains.
In the more severe, a boggy swelling may soon be felt at the site of
the rupture owing to the presence of haemorrhagic effusion. This
may be marked, and the subsequent bruising may extend for a con-
siderable distance upwards mnto the thigh and downwards into the calf.

Synovial Effusion —As a general rule the greater the degree of
injury to the ligament, the sooner does synovial effusion manifest
itself. It may occur almost immediately if the effusion is largely
hemorrhagic. In sprains of average severity, the effusion does not
manifest itself for several hours, and may even be first noticed upon
the morning succeeding the injury.

Lunutation of movement 1s almost mvariably present from the first,
and this earlier limitation 1s due to the fact that movement, bemng
painful, causes reflex muscular spasm. This particularly applies to
the movement of extension, which stretches the damaged ligament.
A painful limitation of extension of the knee 1s thus present at first
owing to protective spasm of the flexors. This needs to be carefully
distinguished from the mechamical block to extension that occurs
in some cases of injury to the semilunar cartilage and which is also
often associated with considerable muscular spasm at the time of
the original injury.

Loss of Power.—This is an important feature, and apt to manifest
itself in various ways. For instance, during a rugby match, one of
the team sprained his internal lateral ligament, but endeavoured
to continue. At one moment he found himself in a position where
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1. The increased range of movement obtained by manipulation
must be preserved, and consohdated by the patient exercising the
joint through the increased range at regular intervals, commencing
mmediately.

2. The wasted tlugh muscles must be made to recover their tone
and bulk by re-educational exercises. It will then often be noted
that lateral mobility gradually disappears.

Pathology of Cure by Manipulation in Cases of Chronic Sprain.

The internal lateral ligament is stretched on full extension, but
relaxed during flexton. It 1s difficult, therefore, to explam the
actual mechanical limitation of flexion by the presence of scar-tissue
solely in the ligament itself. To appreciate the conditions present,
the anatomy of the region should be recalled. :

Surgical Anatomy.—The relationship of the various parts may be
seen by reference to the accompanying figures (Figs. 42 and 44).

It will be seen that beneath the upper part of the internal lateral
ligament near 1ts femoral attachment is a synovial pocket or recess,
which forms part of the synovial reflection from the femoral condyle
to the capsule.

Normally, the two layers of synovial membrane are in contact,
;md the internal lateral igament 1s in contact with the outer synovial

ayer .

In ruptures of the long portion of the internal lateral ligament,
etther partial or complete, it 1s clear that the synovial membrane
must participate. If the joint is kept at rest, the two opposed layers
of synovial membrane become glued together by inflammatory
exudate, which may become organised mnto connective tissue with
the formation of an adhesion. Furthermore, the outer layer of the
synovial membrane becomes adherent by fibrous tissue to the scar
i the ligament

There 1s no greater contributory factor in the formation of these
adhesions than prolonged treatment by complete rest, associated
with such compressing agents as plaster, Scott’s dressing, and
strapping. In fact, by a prolonged use of these methods the ad-
hesion of the two opposed layers of synovial membrane 1s made
almost certamn

Another shallow synovial pocket 1s also present beneath the
attached margm of the semilunar, where the synovial membrane
lines the deep surface of the coronary ligament and is reflected from
1t to the margin of the tibial condyle (Figs. 42 and 43)-

After rupture of the deep fibres of the internal lateral higament,
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muscles never recover thewr origmal bulk, although the tone may
recover, and 1t may be possible for the patient to play strenuous
games. It must be remembered that the glutei and tensor fascie
femoris often participate in this loss of muscular tone and wasting.

Lateral Mobility is commonly present. In severe forms it may be
elicited almost at once, but this test should be performed with care,
to avoid further damage to the internal Jateral hgament. In mulder
forms, lateral mobility occurs later, and 1s due to stretching of the
articular capsule by recurrent effusions and to loss of the normal
support of the capsule from weakness of the thigh muscles In
testing for lateral mobility, the opposite side should always be
examined, for m many individuals a shght degree of lateral mobility,
or even of hyper-extension, 1s normal, and may cause no nterference
with function.

Treatment of Chronic Cases in which Adhesions have Formed.

The modern treatment of sprains of the knee in the earher stages
1s discussed 1n Chapter III. In many chronic cases, we are faced
with a set of conditions constituting a vicious circle. The spramn
has given rise to synovitis, this brings about wasting of the thigh,
and the resulting laxity of the capsule still further predisposes to
munor traumata of the synovial membrane, synovitis, and delayed
absorption of synovial fluid. It should be pointed out that the
tenderness over the internal lateral ligament 1s due to the presence of
scar-tissue, which may be present, not only m the ligament 1tself,
but 1n the synovial membrane lining 1ts deep surface, which, mdeed,
may be adherent to the scar. When stretched, this gives rise to a
sensation of acute pam and a reaction in the joint; hence the
recurrent attacks of pain and effusion that occur after exercise.
The presence of scar-tissue in excess 1s the cause of this syndrome,
and the great principle of treatment 1s to deal effectively with this,
and subsequently to concentrate upon the treatment of the resulting
conditions The latter are sufficient in themselves to give rise to
serious trouble and a continuance of symptoms, when the internal
lateral ligament 1tself has ceased to be a source of trouble per s¢
When adhesions have actually developed which persist after a fair
trial has been made of physical treatment, including re-educational
exercises, the vicious circle may be broken by manipulation, the
technique of which 1s described below.

In slight cases this measure 1s all that 1s necessary, but in the more
marked, the after-treatment 1s important, and attention to the
following main points 1s necessary:
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that the flmd previously present had subsided.(an inieresting ar}ld corfx;
mon feature after manipulation), and the patient stated that t ;e pair
was greatly relieved. The movements were now f1}1], although ;}ery
slight tenderness was still present at the above«pwntmned spot.}c .usr,l
however, disappeared after treatment by 1onisation with po zfssmlx

odide. Progress was steady, and six days after the mampulation he

played in a practice game and three days later played against one of the
Universities

Defects in Original Treatment giving Rise to Clinical Syndrome.

The principal defect can be summed up guite shortly, for it con-
sists in immobilisation for too long a period. Cases of complete
rupture of a ligament probably come into a different cat.egory,* b}lt
there is no evidence that early movements in cases of sprain or partial
rupture are productive of anything but good, provided tl}ey are
limited to flexion and extension, and that rotation be avoided at
first. The movement of flexion, as it relaxes the lateral ligamen‘gs,
cannot interfere, if carefully performed, with the process of repair.
The great value of these early movements is that they prevent the
formation of adhesions between the opposed layers of synovial mem-
brane and between the synovial membrane and the ligamentous scar.

Contusions of the Knee-Joint.

It 1s now well recognised, with the more general use of X-rays,
that many cases of contusion are complicated by fracture into the
joint, such as fracture of the patella or vertical fissured fracture of
the head of the tibia. Small fragments of bone may more rarely be
detached immediately from any of the three bones entering into the
articulation and constitute loose bodies.}

A loose body may also be due to the gradual exfoliation of a
portion of the articular surface by a localised osteo-arthritic process,
or by the process that Komg designated osteo-chondritis dissecans.
This type of loose body also frequently follows severe contusion of
the joint, although the actual separation of the fragment of the

articular surface may be delayed. The condition is usually followed
by more generalised osteo-arthritic changes.

* In complete rupture, temporary immobilisation by means of an am-
bulatory plaster 1s desirable, and adhesion formation 1s largely prevented by
allowing free movement of the proximal and distal jomnts, as in the Bohler
method of treating many fractures In any case, adhesions, especially 1f of
slight or moderate degree, are a lesser evil than the marked mstabiity
resulting from an unhealed rupture of the lateral ligament

T A G. Timbrell Fisher, “ A Study of Loose Bodies composed of Cartilage

or of Cartilage and Bone occurring 1 Joints,” Hunterian lecture, Byl
Jour of Surgery, 1920-21, vol. v, PP 493-523.
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adhesions are particularly liable to form at this site, giving rse to
persistent tenderness and recurrent attacks of pain, synowvil
effusion, and even minor attacks of locking.

The tenderness at this site is often wrongly considered to be due
to a lesion of the semilunar cartilage, and when a cure results from
manipulation in this type of case, the bone-setter may unjustifiably
claim that by manipulation it is possible to cure chronic lesions of
the semilunar cartilages.

In addition to the adhesions that occur in the region of the
damaged ligament, generalised synovitis, if present, may cause
the development of adhesions nside the joint cavity and particularly
in the region of the infrapatellar pad of fat (Fig. 6).

Case —In this case the long or superficial fibres of the internal lateral
ligament were damaged near their upper attachment.

The captain of an international rugby team had been unable to play
for some three weeks owing to an injury to his right knee He stated
that another player fell against the outer side of the knee, and he
immediately felt severe pain on the inner side of the joint, but en-
deavoured to continue the game, although the knee felt weak, pamnful,
and unreliable  There was no “‘ locking "’ of the jont. At one moment
during the game 1t was only necessary for him to run a yard, and fall on
the ball to score a certamn try, yet he found that, owing to sudden loss of
power 1n the limb, he was unable to move. After the game he noticed
that the knee was swollen He went to a theatre 1n the evening, and
after sitting 1n a somewhat cramped posttion and attempting to rise he
experienced sudden acute pain on the inner side of the joint.

He spent the next day in bed, the limb was massaged, and the
effusion soon subsided, but the limb remained weak and powerless, and
any exercise such as running caused sudden painful giving-way of the
knee It was feared that his injury would keep him out of the team for
the remainder of the tour

On examination 1t was seen that very slight synovial effusion was
present, but there was no tenderness over the internal semilunar
cartilage or elsewhere, except at one very definitely localised area near
the upper attachment of the internal lateral ligament Full flexion of
the knee was restricted and painful ~ There was slight loss of tone of the
quadriceps extensor affecting principally the vastus internus.

The following day manipulation was performed, the joint bemng put
through 1ts full range of movements by a series of short and rapid
movements, particular attention being paid to the attamnment of full
flexion An adhesion was heard to give way during the latter move-
ment.

A compression bandage was worn for twenty-four hours, and the
patient adwvised to take things quietly for this period

Re-educational exercises commenced the next day, when it was noted
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the knee, but afterwards the joint. swelled considerably. The doctor
whom he consulted considered that the semilunar cartilage had been torn
and put the hmb into a plaster-of-pans sphint.  The swelling of the joint
gradually subsided, but the thigh and calf muscles wasted rapidly, the
Iimb {felt generally weak and unrehable, and there was also a distinct
feeling of pain under the patella when any strain was put on the knee.

On Examnation —Shght generalised synowial effusion present.
Tenderness over infrapatellar pad of fat on firm pressure No tender-
ness over either semulunar cartilage or over the lateral ligaments.

Wasting and loss of tone of the right quadriceps extensor, principally
mvolving vastus mternus.

Movements —Flexion and extension full, but movements of patella
laterally somewhat restricted. Defimte lateral mobility present.
X-ray revealed no abnormality.

Manipulation was performed under nitrous oxide anwmsthesia, and the
lateral movements of the patella completely restored. After twenty-
four hours’ rest, no effort was spared either by the patient himself or the
masseur to restore the wasted quadriceps. There was no recurrence
of effusion, and ere long he was able to play football without ill-effects.

It seems clear that 1n this case the origmal mnjury was a contusion
which gave rise to synovitis, that adhesions 1n the region of the infra-
patellar pad of fat resulted, and that gradually the symptoms 1o which
the latter gave rise overshadowed those due to the ongnal injury

Case II —An example of a somewhat similar condition to that
described above, but eight years had elapsed since the origmnal injury,
and, as so often happens in chronic cases, a functional element had
become superadded

Manipulation 1s of particular value 1n this type of case, but it 1s
obvious that the after-treatment must of necessity be somewhat more
prolonged than 1n the less complicated type of case described above.

A young woman was 1nvolved in a taxi-cab accident eight years pre-
viously, in which she sustamned a severe contusion of her right knee

Much pain and effusion followed, for which a considerable period of
rest with strapping was prescribed When the strapping was at length
removed, the knee was very stiff and the quadriceps wasted This state
of affairs was remedied to a certain extent by a long course of massage
and re-education, but any exercise brought on effusion and pan in the
lower and front part of the jomnt

The symptoms were so similar to those described above that they
will not be described separately

The functional element was shown by complaints of scarlet patches
over the affected knee during the painful spells. These were seen by
her medical adviser, although the joint otherwise appeared quite free
from acute signs.

The treatment consisted 1n manipulation, when, during rotation, a
defimite “snap’’ was heard An equally important result was the
powerful suggestion of this modc of treatment and 1ts effect upon the
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A contusion is thus often the precursor of more generalised osteo-
arthritic changes. Myositis ossificans must always be considered as
a possible cause of prolonged disabihity after contusion, and n
a doubtful case an X-ray should always be taken. Often a certain
amount of hamorrhagic effusion occurs and mingles with the
synovial effusion. In the severest forms of contusion blood pre-
dominates, constituting a hemarthros.

Loose bodies formed of blood-clot may follow this condition, or
the hamorrhage may occur mto a synovial fringe and form a
pedunculated loose body

The infrapatellar pad of fat may undergo slow mflammatory
enlargement as the result of a contusion, and give rise to pain on full
extension or a shght limitation of this movement. A discussion of
these mteresting conditions 1s beyond the purpose and scope of this
section. Adhesions, however, are not infrequently a sequel of a
severe joint contusion.

Contusions, like sprains, are very liable to be followed by synovitis
with effusion, and much that has already been said concerning the
general pathology of adhesions in cases of spram applies also to
adhesions following contusion There is, however, a tendency 1n
the latter for adhesions to be more generalised, and although they
may occur almost anywhere, they tend to be more marked in the
front and lower part of the joint, 1n the region of the infrapatellar pad
of fat and its processes, and at the lateral synovial reflections. The
adhesions may be of great delicacy, and may be localised or diffuse.

Localised tenderness is often present at the site of the original
contusion, with Iimitation of some particular movement or move-
ments. In this connection, the movements of the patella laterally
and the rotatory and “ screw-home *’ movements of the tibia should
always be tested.

The pathology of this type of case 1s described more fully by the
author elsewhere.*

In the case to be first described, nearly a year had elapsed since
the original injury, which was a contusion. The striking facts about
the clinical picture were the recurrent attacks of pam and effusion
after intervals of comparative freedom, and the absence of tenderness
either over the semilunar cartilages or lateral ligaments.

Casr: 1 — An undergraduate association football player stated that
eleven months previously, while kicking the ball, the opposing goal-
keeper’s shoulder struck s right knee, and there was a general feelng
of everything bemng twisted from night to left. There was no locking of

# * Internal Derangements of the Knee-Jomt. Thar Pathology and
Treatment by Modern Methods,” Second I'dition (H K Lewss and Co , Lid.
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and gentle movements were begun and a httle weight-bearing per-
mitted. This, however, caused increase of pain and recurrence of
swelling. Tuberculous disease was suspected, although the patient’s
general condition was excellent and the fanuly history was negative.

On Examination—A healthy-looking boy walking with the aid of
crutches and keeping the affected knee rigidly extended. There was no
swelling of the knee and no raised temperature over the jomnt. There
was considerable limitation of movement, but owing to the marked
degree of muscular spasm 1t was not possible to state definitely how
much of the limitation was due to spasm and how much to adhesions.
Tenderness was elicited over the internal lateral higament in the joint
mnterval, and marked wasting of the thigh was present. X-ray revealed
no abnormality. Careful consideration of the listory and of the signs
and symptoms, particularly the absence of heat over the jont, the
negative X-ray, and the patient’s excellent general condition, did not
support a diagnosis of tuberculous discase; the condition was considered
to be one of adhesions following the series of attacks of traumatic
synovitis, Manipulation was accordingly performed. When muscular
spasm was abolished by anasthesia, it was found that the last twenty
degrees of flexion were definitely prevented by adhesions. These
adhesions were carefully broken down, full flexion was obtained, and the
usual after-treatment followed. Three weeks later it was almost
impossible to detect any abnormality in the joint. Movement was full,
there was no swelling, he was able to walk without a limp, and the
musculature of the thigh had already greatly improved. Permission
was given to cycle, and the improvement was steadily maintained.

Manipulation in Original Lesions of the Semilunar Cartilages
associated with Mechanical Locking.

« chking ”” often, but by no means always, occurs at the time of
the original injury to the semilunar cartilage; and when it exists it

nearly always takes the form of a mechanical block to full extension
of the joint by some 10 or 20 degrees.

Every case of original injury to a semilunar cartilage should be
treated as follows.

(@) Replacement by manipulation of the fractured and displaced
fragment of the semilunar cartilage, thus removing the mechanical
block to full extension of the knee.*

* It should be noted that, in the opimon of many surgeons, removal of the
oftendmg semilunar cartilage 1s the correct treatment for the oniginal fracture-
dislocation  Manipulative replacement, 1t 1s rightly claimed, 1s no guaran-
tee agamnst subsequent displacement. On the other hand, mampulative
replacement of the original lesion may be permanently curative, and removal of
the semilunar cartilage may, 1n a small minonty of cases, be followed by trouble-
some sequel. The time factor often causes the patient and surgeon to
decide upon early removal, and each case must be decided upon its own merits
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functional condition and the breaking-down of a vicious circle. A course
of special re-educational exercises followed immediately, under which
the wasted muscles Jargely recovered their bulk and tone, and the end
result was satisfactory.

The Simulation of Tubexjculous Disease of the Knee-Joint by
Traumaltic Articular Adhesions.

In some instances, articular adhesions following trauma may
simulate tuberculous disease somewhat closely. Owing to this fact,
many cases for which massage and mobilisation are the correct
treatment are treated by immobilisation until troublesome or even
irremediable stiffness has occurred. The principal diagnostic features
of tuberculous arthritis are enumerated clsewhere Great difficulty
confronts us in deciding whether to prescribe absolute rest or
mobilisation mn many cases where diagnosis remains doubtful

In such doubtful cases it is justifiable to try the effect of very
carefully administered radiant heat, and gentle assisted movements,
while simultaneously reducing weight-bearing to an absolute
minimum.

If this treatment actually relieves pain and disability and brings
about mmproved and comparatively painless movement, although
at first through a restricted range, it is highly improbable that we
have to deal with a case of tuberculous disease. One may, if the
treatment continues to give rise to improvement, supplement it and
expedite recovery by a series of manipulations when considered
advisable.

If, on the other hand, the treatment, although carefully given,
causes an increase of pain, spasm, and other symptoms, the possi-
bility of tuberculous disease must be seriously considered.

The following case illustrates many of these points:

B, aged 15, complained of pain and stiffness of the left knee. Three
or four years previously he fell from a fence and sprained the knee, and
shortly afterwards injured the joint 1n a bicyching accident; considerable
synovial effusion followed, which subsided after complete rest and
splintage  Subsequent use of the limb caused shight synowial effusion
without much pain, but flexion of the knee remained slightly impaired.
A series of shight injuries to the joint followed, each being accompanied
by synovial effusion and increased stiffness. The last of these injuries
was a contusion recetved five months before reporting. This was followed
by somewhat persistent synovial effusion, pain, and iimp A doctor
was consulted, who ordered the patient to bed The swelling subsided
1n a fortmight, and after being supphed with a poroplastic sphint to keep
the hmb fully extended, the patient was allowed to get about with
crutches. This splint was worn for about four months, and then massage
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and gentle movements were begun and a httle weight-bearimg per-
mitted  This, however, caused increase of pain and recurrence ol
swellmg. Tuberculous disease was suspecled, although the patient’s
general condition was excellent and the famuly history was negative.

On Examination.—A healthy-looking boy walking with the aid of
crutches and keeping the affected knee ngidly extended. There was no
swelling of the knee and no raised temperature over the jomnt. There
was considerable limitation of movement, but owimng to the marked
degree of muscular spasm it was not possible to state defimtely how
much of the limitation was due to spasm and how much to adhesions.
Tenderness was elicited over the mternal lateral ligament 1n the jomt
interval, and marked wasting of the thigh was present. X-ray revealed
no abnormality., Careful consideration of the history and of the signs
and symptoms, particularly the absence of heat over the joint, the
negative X-ray, and the patient’s excellent general condition, did not
support a diagnosis of tuberculous disease, the condition was considered
to be one of adhesions following the series of attacks of traumatic
synovitis Manipulation was accordingly performed. When muscular
spasm was abolished by anzesthesia, 1t was {found that the last twenty
degrees of flexion were defimtely prevented by adhesions. These
adhesions were carefully broken down, full flexion was obtained, and the
usual after-treatment followed Three weeks later 1t was almost
impossible to detect any abnormality in the jomt. Movement was full,
there was no swelling, he was able to walk without a hmp, and the
musculature of the thigh had already greatly improved. Pernussion
was given to cycle, and the improvement was steadily maintamed.

Manipulation in Original Lesions of the Semilunar Cartilages
associated with Mechanical Locking.

“ L(?c%cing‘“ 'often, but by no means always, occurs at the time of
the original injury to the semilunar cartilage; and when it exists it

nearly glways takes the form of a mechanical block to full extension
of the joint by some 10 or 20 degrees.

Every case of original injury to a semilunar cartilage shounld be
treated as follows.

(a) Replacement by manipulation of the fractured and displaced
{ragment of the sermilunar cartilage, thus removing the mechanical
block to full extension of the knee.*

¥ It should be noted that, iz the opinion of many surgeons, removal of the
offending semilunar cartilage 1s the correct treatment for the onginal fracture-
dislocation  Mampulative replacement, it 1s rightly claimed, is no guaran-
tee aganst subsequent displacement On the other hand, mampulative
replacement of the original lesion may be permanently curative, and removal of
the semilunar cartilage may, n a small munority of cases, be followed by trouble-
some sequel®. The fime factor often causes the patient and surgeon to
decide upon early removal, and each case must be decided upon its own merits
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(b) Temporary rest from weight-bearing until the more acute
symploms have subsided, combined with the wearing of a com-
pression bandage applied over a thick layer of wool completely
surrounding the joint. Physical treatment in the form of massage
and active movements is prescribed to assist absorption of synovial
effusion and to prevent muscular wasting and the formation of
adhesions. Such early movements after reduction, provided rota-
tion is avoided, are more likely to bring about repair of peripheral
tears of the semilunar cartilage than the long period of immobilisa-
tion that is often ordered and which 1s apt to cause adhesion
formation and muscular wasting

(c) The avoidance for several wecks of strain upon the newly
formed fibrous tissue at the site of the lesion mn cartilage and
ligament.

Diagnosis and Treatment of Chronic Lesions of the Semilunar
Cartilages.

The author has experimentally investigated the problem of repair
in the semilunar cartilages, and has also exammed microscopic
sections of fractured semilunar cartilages removed at operation at
various intervals from the original mnjury. These mvestigations all
point to the fact that repair in the menisc is extremely sluggish
and probably only occurs in tears of the extreme peripheral zone,
which is covered by a thin extension from the synovial membrane
contaming bloodvessels.

This fact explains why the original fracture of the semilunar
cartilage is so frequently followed by recurrence of symptoms and
particularly by attacks of mechanical locking.

The most characteristic feature of a recurrent lesion of a semilunar
cartilage 1s the history of one or more attacks of true mechanical
locking, which may be momentary or last until reduced by manip-
ulation, when reduction often occurs with an audible ‘snap”
In some cases, where mechanical locking occurs at the origmal
accident, the recurrent symptoms take the form of sudden giving-
way, associated with a loud report, crack, or snap, rather than true
locking. On the other hand, locking may not occur at first, but on
subsequent occasions A patient m whose knee-jomnt the author
found tears of both semilunars stated that any sudden turning
movement was associated with a report “ like a double-barrelled gun.”

At first the recurrent attacks are associated with considerable
pain and synovial effusion, although as a rule the symptoms are not
quite so acute as at the time of the original injury.

In time the reaction following each attack of locking may become
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slight, although the attacks may become more {requent. It 1s not
uncommon to encounter cases in which attacks of locking occur
several times a day, and the patient has learned to unlock the joint
himself by some particular movement.

A helpful feature in differential diagnosis 1s the clear and often
detailed hustory that an intelligent patient may give. The exact
position of the limb which produces the ‘‘ locking *’ may be demon-
strated.

It is justifiable to explore the knece-joint when such a detailed
history characteristic of a semilunar cartilage is given by a reliable
patient, even when physical signs are absent or negligible, as they
may be between attacks.

True mechanical locking must be carefully distinguished {rom
limitation of movement due to synovial effusion and paimn, and {rom
other forms of mechanical locking, as may occur with loose body or
certain njuries to the tibial spine.

Sometimes the symptoms of recurrent semilunar derangement are
less typical. For mstance, 1t is obvious that 1f merely a mmor type
of lesion is present, this will not bring about true locking, and the
symptoms will approximate more to those of chronic sprain of the
corresponding lateral higament, and there may be a complaint of
" giving way "’ of the knee rather than of true locking. It is some-
times 1mpossible to diagnose this type from sprain, and 1t should be
treated as the latter at first. Suspicions should be aroused if the
symptoms of the alleged spram persist over an unusually long
period, when no hmitation of movement suggesting adhesions 1s
present, when all other causes have been excluded (a radiograph
bemng never omitted), and when manipulation followed by a course
of re-education of the wasted muscles fails to cure the condition.
¥n such a set of conditions, exploratory arthrotomy is certainly
Justifiable.

The differential diagnosis between chronic spramn of the deep
fibres of the internal lateral higament and a lesion of the middle third
of the mternal semilunar cartilage 1s often very difficult. In the
latter condition the eliciting of cartilage crepitus 1s pathognomonic
and can be obtained as follows. with the tip of the index finger
press firmly over the jomnt interval at the level of the internal
lateral higament. While maintaining deep pressure with the finger,
flex the knee-jomnt and at the same time rotate the leg inwards
and outwards several times. Quite suddenly one may feel a whip-
cord-like structure (the torn internal semilunar) move under the

finger, and one can trap i i
) p it and roll it against the underlying head
of the tibia with a loud snap. Y
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Far too many cases are labelled chronic strain of mternal lateral
ligament and are treated indefinitely with physiotherapy, when in
reality a torn cartilage is present which could be cured by removal.
(See Case I, p. 110.)

To sum up, diagnosis between spram of the deep fibres of the
lateral ligament alone and a lesion of the corresponding meniscus
must rest upon an accurate and painstaking history and thorough
and purposive examination of the knee-joint. The position of
maximum tenderness helps m some cases, but is often fallacious.
There is a type of case in which
it is impossible, having excluded
other forms of internal derange-
ment, to say whether a patient 18
suffering from the sequela of sprain
or from one of the less common
types of lesion of the internal
meniscus.

Treatment in such cases may
well be upon the following lnes
The position should be explamed ‘
to the patient and manipulation
advised in the first place. If this
measure fails, exploratory opera-
tion is indicated.*

Manipulation in Chronic Cases of
Semilunar Cartilage Derangement.

Fic ““ BUCKES-

46 — TypriCAL

HANDLE ' LESION OF INTERNAL
SEMILUNAR CARTILAGE

The strip of cartilage to the night of
the drawmmg is known as the
“ handle ” of the " bucket ”

{(Museum of the Royal College of

Surgeons of England  Specimen
presented by the author )

It is important to bear in mind
that the commonest lesion of a
semiunar cartilage is the com-
plete longitudinal tear or ‘‘ bucket-
handle ” type (47°54 per cent. in
author’s series), and the character-
istic symptoms m many chronic
cases are due to the behaviour of

the fractured portion or * handle '’ of the *“ bucket "’ (Fig. 46).
Other types of fracture of the semilunar cartilage are, however,

~ Air arthrography 1is considered by some to be of value in differential

diagnosis m the doubtful cases

tion is thorough and with the growth of expenience

The latter should be rare 1f clinical examina-

(Cullen and Chance,

Bsit Jour. of Surgery, 1943, vol. XXX, p 241.)
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f1equently encountered, such as lesions of the anterior third (2780
per cent.) and of the posterior third (13-93 per cent.), and in these
cases the symptoms are also due to the behaviour of the {fractured
portion. In all of these lesions, when healing of the original fracture
has not taken place, the fractured surfaces are smooth and
covered by fibrous tissue and the possibility of ultimatc union
becomes negligible.

This accounts for the frequency with which the original fracture
of the semilunar cartilage is followed by recurrence of symptoms
and particularly by repeated attacks of mechanical locking.

Post

Int

Tic 47.

A complete longitudinal tear of the mternal semilunar cartilage (Int) is present,
the outer fragment (H) lying 1n the intercondylar region. A longitudinal
tear of the posterior half of the external semilunar cartilage (Ext) 1s present,

the mmner fragment of which occupies an intermediate position. For
history sce text, p 117 {Case IT}).

If a recurrent attack of locking occurs which fails to rectify 1tself,
either by the efforts of the patient or otherwise, the surgeon may treat
this by manipulative replacement as m original lesions associated
with Jocking. This should, however, be regarded as a temporary
measure only, and the patient should be warned that the presence
of a torn meniscus 1n the knee-joint which gives rise to recurrent
S}f'mptoms 1s apt to bring about arthritic changes, and that removal
of the offending cartilage by skilled hands is the best insurance
agamst this sequel. If this advice is accepted, 1t may be more
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Fic 48 —TRANSVERSE SECTION OF BoTH PORTIONS OF A BUCKET-HANDLE
LEsiON OF THE INTERNAL SEMILUNAR CARTILAGE

A S =Attached surface of inner fragment showing bloodvessels

O F =Outer fragment (handle of the ‘‘ bucket”’) showing absence of blood-
vessels

S V =Synovial vill

F § =TFractured surfaces Repair 1s more advanced in that of the more
vascular inner fragment In the fractured surface of the outer
fragment there 1s very little attempt at repair
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convenient to remove the semilunar cartilage forthwith without
preliminary manipulation, thus avoiding two anzsthetics.

The risk of arthritis supervening in neglected cases can hardly be
over-emphasised. Patients often refuse operation owing to the
mmor inconvenience of momentary attacks of locking until symp-
toms of arthritis supervene, when the ideal time for operation has
passed for ever.¥ In such neglected cases, operation will probably
cure the attacks of locking, and hence may be advisable, and it may
prevent or delay the onset of generalised changes. The patient

¥

A3 A1
LAY

16 49 ~—INTERNAL SEMILUNAR CARTILAGE TRANSVERSE Mic SECTION oOF
FRACTURED PORTION, SHOWING SMOOTH ENDOTHELIALISED SURFACE

should be warned, however, that owing to the presence of arthritis,
absolute freedom from symptoms cannot be anticipated.

A very important question now demands discussion.

IS‘lt possible, as some bone-setters claim, to bring about by manip-
ulation a radical cure of a chronic lesion of a semilunar cartilage ?
The words “ radical cure ” 1mply a complete and permanent cessa-
tion of all symptoms, but for the reasons given above complete cure

a T Ina surprisingly large number of cases the patient refrains from having
1 operation because of the deeply rooted idea that still exists in the public
mmnd that operation will lead to a ** stiff knee.”

8
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F16 48 —TRANSVERSE SecTION oF Boru PorTIONS oF A BUckrr-HANDLE
LrsioN OF THE INTERNAL SEMILUNAR CARTILAGE

A § =Attached surface of inner fragment showing bloodvessels.

O F =Outer fragment (handle of the ‘‘ bucket’’) showing absence of blood-
vessels

S V =Synowvial villx

F § =TFractured surfaces Reparr 1s more advanced in that of the more
vascular inner fragment In the fractured surface of the outer
fragment there 1s very hittle attempt at repar.
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described later, bul an nnportant point is to extend the knee some-
what forcibly, and to pay particular attention to the “ screw-home "
movement at the end of extension. This movement probably con-
verts the partial into the complete bucket-handle type of lesion,
and in injuries and minor displacements of the anterior half of the
semilunar forces the latter firmly into position.

Example of lesion of semilunar cartilage with recurrent symptoms
mproved by manipulation:

Case.—Mrs. L, aged 50, complained of frequent *“ giving way "’ with
occasional mechanical ““ locking’' of her left knee, the last occasion
being a month previously. She presented the classical history, signs
and symptoms of a torn internal semilunar cartilage of long standing,
with recurring displacement. These symptoms had been present for no
less than thirty-seven years. Each attack of *‘ locking ’* was followed
by marked pain and swelling which necessitated her lying up for three
or four weeks at a time Apparatus had been worn in vain  X-rays
showed shght traumatic osteo-arthritis  The patient dechined operative
removal of the semilunar cartilage; but as she was anxious that some-
thing should be done to prevent the frequent ‘‘ giving way ' and
locking, 1t was decided to have recourse to manipulation. Manipulation
was accordingly successfully performed under gas, particular attention
bemng paid to the ‘‘ screw-home ’’ movement at the end of extension.

Some Further Conditions of Semilunar Cartilage and Pad Amenable
to Manipulation.

. There is a group of conditions that interfere with the normal
screw-home "’ movement of the inner femoral condyle, and which
are amenable to treatment by manipulation. These are:

() Minor displacements of the anterior half of the internal semi-
lunar cartilage due to stretching or tearing of the coronary
attachment.

() Inflammatory induration of the alar process of the infra-

patellar pad of fat (semilunar pad), with adhesions in
connection with the latter process.

(a) Minor Displacements of the Anterior Horn of the Internal
Semilunar.—To refer briefly to the anatomy of this immportant
region. If a transverse section be made through the knee-joint at
the level of the semilunar cartilages, 1t will be seen that the mnternal
semilunar, mn addition to its attachment to the trne capsule, 1s
firmly adherent to the deep fibres of the internal lateral hgamént
and behind this to the aponeurotic layer. The anterior half of the’
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of chronic lesions of the semilunar cartilages by manipulation alone
must be of rare occurrence.

Even if we assume that by manipulation it 1s possible to place
these long-standing fractured surfaces in apposition, 1t would surely
be difficult to find conditions more unfavourable for repair.

How, then, can we explain the temporary cessation of recurrent
attacks of Jocking 1n certain types of fractured semilunar cartilage
of long standing that may occur after manipulation ?

It has been observed that the bucket-handle lesion 1s the common-
est type of fracture of the semilunar cartilage. At operation, the
“handle " of the ‘“ bucket ”’ may often be seen lying wedged in the
intercondylar space between the edge of the femoral condyle snd the
anterior crucial ligament, in which position it has not necessarily
given rise to limitation of extension or attacks of locking. .

It appears, therefore, that the probable explanation of apparent
““cures ”’ by manipulation of recurrent attacks of locking due to
semilunar cartilage lesions 1s as follows.

(@) The lesion was probably of the ‘‘ bucket-handle ™’ type, and
often incomplete.

(b)) The handle of the bucket, being incomplete, previously occu-
pied some position between the condyles of the femur and tibia,
causing frequent mechanical locking. ’

(¢) During the manipulation the bucket-handle lesion was rendered
complete, and the handle of the bucket was firmly forced into t.he
centre of the joint between the femoral condyle and the anterior
crucial hgament.

In chronic types of fracture of the semilunar cartilage other than
the ““bucket handle,” it 1s clear that femporary benefit may well result
also if by manipulation the fractured portion is forced into somé
area of the joint where 1t is less likely than before to impinge
between the articular surfaces.

From observation of cases of this type that have been so treated
by manipulation it is, however, clear that in the majority of such
cases the “ cure " 1s not lasting, and that sooner or later there 15
a recurrence of symptoms, particularly if the knee 1s subjected to
any strenuous test.

Removal of the offending cartilage, if not too long delayed, 1s 11t
expert hands one of the most satisfactory operations in surgery,
and this course should always be advised, particularly m thosc
whose work or play 1s of a strenuous nature

If, however, a patient refuses the operation of removal, or if ciI-
cumstances make this madvisable, manipulation is worthy of trial,
if 1ts uncertainty 1s explained to the patient. The technique will be
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between July, 1942, and June, 1944, he had seven setbacks, which
occuried for no apparent reason; once, for instance, when walking slowly
along a level passage. There was no sharp stab of pain, but he had a
sensation of something grating or giving-way in the knee. After
each attack the knee remained pamful and swollen for several
weeks.

At the beginning of this series of relapses he consulted an osteopath
on several occasions, by whom the knee was manipulated twice without
benefit. During this two-year period he also consulted six medical
men, mcluding two orthopadic surgeons Many different diagnoses
were made, but no operation was advised. X-rays threw no light on
the condition. For two years he had been forced to Iive a sedentary
life, for most of the time almost completely crippled, and his mental
condition was becoming serious.

On examination of the left knee i June, 1944, I found movements
full, no joint effusion, and r inch wasting of the left thigh. On deep
palpation of the joint interval on the inner side during flexion and
rotation, a torn fragment of the internal semilunar cartilage was felt
just anterior to the internal lateral hgament It was trapped by the
fingers and rolled agamst the tibial head with a loud snap that could
be heard all over the room

The suggestion of operation was accepted at once and with relef, and
two weeks later I removed a badly torn internal semilunar cartilage
with a long and narrow pedunculated flap of cartilage attached to the
mner border. The operation was uneventful except for tihe close
passage of a flying bomb over the roof of the theatre. Since the opera-

tion the patient has been completely free from symptoms and has lived
a normal life

Case II —A young woman, while playing lacrosse, turned suddenly
and twisted her right knee. She stated that this was accompanied by a
““snap’’ on the inner side of the joint She was unable to continue
playing, and joint effusion occurred almost immediately. There was
apparently no mechanical locking on this occasion The jomnt was
treated by rest and compression for three weeks, and the swelling
almost entirely subsided ~One month later, the knee gave way again
on the mner side without locking or effusion

She consulted a bone-setter, who performed mamnipulation. She was
free from trouble for six months, but then, while dancing, the knee gave
way on the outer side, with definite mechanical locking She again
consulted the bone-setter, who restored free movement Afterwards
however, the joint frequently gave way on the outer side after an\:
twisting movement, often with true mechanical locking, which, however
was of short duration This happened several times daily, She wore;
for some time various knee-caps and mechanical supports, which
however, were useless '

At operation the condition was found which 1s represented 1n [1g, 47
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cartilage, however, 1s separated from the aponeurotic layer by a
well-marked interval filled with loose fatty tissue, and the periphery
1s attached to the margin of the internal tibial condyle by a portion
of the true capsule, known as the coronary ligament. A weah
mechanical site therefore exists at the spot where the mobile anterior
half meets the more fixed posterior half, opposite the level of the
internal lateral ligament. A sudden twist inwards of the femur
upon the fixed tibia with the knee shghtly flexed may, without
causing a definite tear of the cartilage or of its anterior attachment,
cause a partial rupture of the coronary attachment and a mumor
displacement. This is insufficient to cause obvious locking, but
a feeling of discomfort on full extension occurs, and this movement
may be limited by a few degrees. .

(6) The Semilunar Extensions of the Infrapatellar Pad of Fat.—In
the mvestigation of a number of formalin-hardened knee-jomnts the
author found that the anterior third of the internal semilunar carti-
lage was usually protected by a process of the infrapatellar pad of
fat, upon which the important screw-home movement of the internal
femoral condyle occurs at the termination of extension. This
process 1s frequently mjured, erther alone or simultaneously with
mmjury to the anterior end of the internal semilunar. Although the
process 1s so important clinically, 1t has not been considered worthy
of a name, although 1t 1s often wrongly called the inmer alar pad
Possibly ‘‘ semilunar process ”’ or “‘ pad *’ might be a better name
In some cases in which 1t is considered that a lesion of the cartilage 18
present, it is really this process which is at fault. A lesion of the
process may be followed by the formation of adhesions between 1t
and the cartilage, or some other adjacent structure.

Manipulation 1n this group is a valuable measure, and particular
attention should be paid to the “ screw-home *’ movement at the
end of extension.

Illustrative Cases of Semilunar Lesion.—It is not proposed t0
discuss the surgery of the semilunar cartilages, except 1n so far as
the question of manipulation 1s concerned

Some of the important pomts in the clmical history and pathology
of chronic lesions of the semilunar cartilages, m each of which
operation was necessary after thefailure of preliminary manipulation,
are shown by the following cases

Case I.—J. N., aged 51, consulted the author in June, 1944, and
gave the following history He ‘ displaced a cartilage ” in the left
knee i August, 1937 This was replaced by a Park Lane bone-setter
seven weeks later. The knee became ‘‘ perfectly normal *’ after four
months and remamned so for five years Then his troubles began, for
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One week later manipulation was performed, followed by re-education
of the thigh muscles.

The improvement that followed was only temporary, and two months
later operation was performed. A complete longitudimal tear of the
internal semilunar was seen to be present, with the outer portion
actually lying 1n the intercondylar notch (Iig. 46).

The meniscus was completely removed.

CasE V.—The particulars of this case were kindly supplied to me by
the late Mr. Graeme Anderson It 1s of particular interest, since the
patient’s knee was mampulated three times—once by a surgeon and
twice by a well-known bone-setter—before operation was successfully
performed by the author’s patella-displacing method.*

Pilot Officer A. T., aged 20

Haistory —Twisted left knee playing rugby football and was in bed for
eight weeks History of locking. Later, on attempting to play games,
the knee gave way, with subsequent swelling and pain.

Knee manipulated under gas; no improvement.

Went to bone-setter, who manipulated; no 1mprovement.

Repeated; no improvement.

Third offer to manipulate declined.

Admitted to hospital two and a half years after original accident. No
swelling, no tenderness, but marked lateral mobility, and wasting of
quadriceps

Operation. Jomt opened by Timbrell Fisher’s patella-displacing
approach. Internalcartilage found detached in anterior part. Whole re-
moved, external cartilage found loose along lateral edge, but attached
fore and aft, displaced Iike a bucket handle underneath external
condyle of femur (convexity of bucket handle pointing inwards).

External cartilage removed; no drainage, healed well.

Patient seen one year later.

Full movement of knee; no lateral mobility, no effusion, no pain, has
played tennis and squash, asked permussion to play hockey and rugby
football. Granted

It is interesting to note from the above case-histories that when
the handle of the complete bucket-handle lesion lies in the 1nterior
of the joint, where it may have been forced by mampulation,
symptoms may still persist although attacks of locking may cease.
The obvious conclusion s that removal by operation of the fractured
cartilage in recurrent cases of semulunar cartilage lesion is the only
method of treatment that holds promuse of a permanent cure.

* This exposure 1s unnecessarily extensive for uncomplicated semilunay
cartilage cases but 1s of value 1f a more complete exposure 1s desirable.
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A complete longitudinal fracture of the bucket-handle type of the
mternal semilunar cartilage is. present, the outer portion of which 1
situated in the intercondylar region. A longitudinal fracture of the
posterior half of the external semmlunar cartilage 1s present, the inner
part of which occupies an imntermediate position,

It seems clear that the first mampulation by the bone-setter forced
the fractured portion of the internal cartilage towards the mterior of
the joimnt, where it gave rise to no further obvious trouble

The ntermediate position of the fractured portion of the external
semilunar was clearly the cause of the frequent * giving-way =’ upon
the outer side of the joint following the second manipulation.

Case 1IT —L. W, aged 26, gave the following history. Eight weeks
previously he severely twisted the left knee, the thigh being rotated
forcibly inwards upon the leg, which was slightly flexed and abducted
He experienced severe pamn upon the inner side of the jomt, and fell
Defimte mechanical locking occurred, which was rectified by manipula-
tion. He now stated that the knee frequently gave way and caused
him to fall, but no true locking occurred The knee had remained
slightly swollen, but each attack of giving-way had been followed by
mcreased swelling.

On Exanunation.—Synovial effusion was present, and tenderness
over the anterior and muddle of the inner surface of the mternal
semilunar cartilage, and over the 1nner border of the tibia immediately
to the inner side of the patellar igament. Movements were full, there
being no Iimitation of full extension. Definite wasting of the quadriceps
was present.

At operation a complete longitudinal tear of the internal meniscus
was found to be present, with the outer fragment (handle of the bucket-
handle lesion) lying in the interior of the joint between the crucial
ligament and the mner femoral condyle

In this case 1t is probable that the oniginal manipulation had driven
the fractured portion still further into the interior of the jomnt, where,
although the locking was reduced, 1t still gave rise to disability.

Case IV —H F., aged 42, a dock worker, struck the imnner side of s
left knee against the hand-rail of a barge.

The knee swelled up almost immediately, and was locked with a
mechanical block to full extension The displacement was reduced at
hospital, and he was treated for a few weeks with rest, compression
bandage, and massage

Six months later he complained of pain on the inner and posterior
aspect of the joint, and recurrent synovial effusions after exercise

On Examnation —Movements were full. ILocalised tenderness was
present over the muddle of the inner surface of the internal semilupar.
Synovial efiusion of moderate amount was present, and § mch wasting

of the left thigh.
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On exanunation, one vear after the acaident, considerable synovial
effusion was present, with a thickening of the jomnt capsule. Tlexion
was limited by 15 degrees and painful, extension was full, and there was
no lateral mobility ~ Shight swelling of the leg and ankle were present.
X-ray examination did not show any evidence of mvolvement of the
articular surfaces.

This was considered a case of traumatic synovitis upon which a toxic
element had become superadded.

It was decided that an attempt should first be made by various
methods of physical treatment 1o increase the range of flexion. Later,
by manipulation under gas, full flexion was obtained, and there was a
marked mmprovement 1 the condition of the joint.

Casc IT.—Major severely mjured his right knee i India through
bemg run over by a gun-carriage. Marked swelling followed, which
gradually subsided, and he resumed all his usunal activities.

Four vears later he began to notice recurrent attacks of painful
swelling of the jommt. He consulted a doctor, who informed him that
he was suffermng from rheumatoid arthritis He was ordered a leather
orthopzedic apparatus, which kept the knee nigidly extended. Under
this treatment the pain became worse.

On Exannnation.—A typical condition of villous synovitis was found
to be present, with painful himutation of full flexton, X-ray showed
evidence of an old injury to the tibial tubercle, but no involvement of
the articular surfaces. A diagnosis of toxic synovitis supervening
upon an old injury of the joint was made.

Manipulation was performed with satisfactory results. Pain and
himitation of movement disappeared, and he was able to play games
without any ill-effects

He wrote. “ My knee 1s progressing splendidly. I can bend 1t to an

acute angle without pamn or difficulty I have gained a new lease of
hfe.”

It is a melancholy reflection that there must be many patients
who are quite unnecessarily condemned to prolonged disablement by

failure to appreciate the possibilities of manipulation m this type of
case and m the next to be described.

Manipulation in Arthritis of the Rheumatoid and Osteo-Arthritic
Types of the XKnee-Joint.

In chronic arthntis of the rheumatoid and osteo-arthritic types
m which the articular surfaces are also mvolved, the principle o%
preserving movement in the earlier stages, if this s possible, should
be observed In these chronic cases, Nature is endeav i
remarkable way to form a new joint
of the necessary determination, can

: ouring in a
, and the patient, if possessed
assist the process materially.
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Manipulation in Toxic or Infective Synovitis of the Knee-Joint.

These conditions are very hable to follow any of the above-
mentioned injuries of the knee 1n persons past the meridian of life.*

The remarks made at the commencement of this book concerning
the misapplication of rest are also relevant to this group of conditions

The acute or subacute stages lead in most cases to a certam
amount of pamnful Iimitation of movement due to intra- and per:-
articular adhesions

Unfortunately, the symptoms duec to the presence of these
adhesions in the quiescent stage are sometimes mistaken for evidence
of active disease, and it often happens that the patient recerves
every conceivable form of treatment and wanders disconsolately
from one treatment centre to another with the knee fixed 1 an
uncomfortable and expensive apparatus, while the movement for
which the jomnt 1s clamouring is withheld.

When such a joint is fixed, it 1s physiologically placed at the
greatest disadvantage to combat any smoulderng mfection that
may be present, for the circulation not only of blood, but of lymph,
and the secretion and absorption of the synovial fluid depend upon
regular movement. When complete rest 1s enjoined, the circulation
1n the joint becomes a stagnant backwater and the synovial cavity a
kind of cesspool to which phagocytes and antibodies cannot obtain
access. Muscular wasting is always a prominent feature.

One of the principal complamts in this disease 1s of stiffness and
discomfort of the jomt after the night’s rest, or after sitting still for
some time, which disappears after exercise. Over-exertion 1S, of
course, to be carefully avoided, but the practice of completely
immobilising the jomnt in such cases 1s contrary to the dictates of
reason or even of common sense.

INustrative Cases.—These cases illustrate some of the unsatisfactory
results of immobulisation 1 apparatus, and the marked improvement
often obtamed by manipulation. ’

CaskE I —A woman fell down some steps and ‘‘ spraimned her knee "
Very marked bruising and swelling followed Early massage and passtve
movements were instituted, and continued for some months A
radiograph taken three months after the injury showed that there had
been a vertical split fracture of the tibial head 1n the region of the tibal
spine. She had been previously treated for a rheumatoid condrtion of
bhoth knees Considerable swelling, weakness, and Iimitation of move-
ment persisted, and she was ordered a celluloid splint to limit movement.
This she found uncomfortable, and discarded, as pain and discomfort
were mcreased by immobility

* Sece the authot’s *“ Chionic (Non-Tuberculous) Arthritis” (H K. Lews
and Co , Ltd)
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As the surgeon’s interest and experience in manipulative work
grows, it will nearly always be found that he performs a steadily
diminishing number of arthrodeses and excisions

Illustrative ease of manipulation of the knee in arthritis of the
osteo-arthritic type.

Mr. H, aged 63, complained of pain, weakness, and stifiness of the
left knee of ten months’ duration. The onset was somewhat sudden,
acute, and associated with painful synowvial effusion, which, howevei,
subsided with treatment.

Examination revealed typical osteo-arthritis of the left knee, which
was confirmed by X-ray examination. No effusion was present, but
flexion was limited by 25 degrees and extension by 15 degrees, and there
was a moderate degree of wasting of the thigh muscles. It was con-
sidered probable that the osteo-arthritic changes had been present
for some considerable time, and that the attack of synovitis had led to
the formation of adhesions with resulting restriction of movement The
patient had been prescribed the usual medical treatment and a long
course of physiotherapy in the form of radiant heat and 1onisation
without any definite improvement Manipulation was performed under
anasthesia and full movement obtained. This was immediately followed
up by special exercises to maintain the increased range of movement
and improve the condition of the muscles. Ten weeks later the patient
wrote from Scotland: ‘“ My knee 1s quite go per cent. better. I can
bicycle again 1n moderation, and I am fishing and wading, and 1t does
not seem to do any harn}, but rather the knee 1s all the better for it 1"’

Rheumatoid Type.

In Chapter III mention has been made of the prevention and
treatment of deformity in the earlier and more acute stages of the
rheumatoid type of arthritis of the knee-joint  'When these methods
have not been adopted or have not succeeded completely, mani-
pulation has, as has already been mentioned, an extremely valuable
and important réle mn correcting such deformities of the knee-joint.
For technique employed 1n cases of this nature see pages 128-1 37.

Illustrative Cases.

Casc I.—Mrs N. TFirst seen in June, 1945 Had been unable to
walk for ten years owing to extreme flexion deformity of both knees,
and her husband carried her about everywhere like a sack of coals over
his shoulder.

Fifteen years ago, generahsed arthritis of the rheumatoid type
developed after a pregnancy and a severe mental shock. The joints
of both upper extremities weie first mvolved, and two veais later the
knees and ankles were affected. She was given gold llljectxélls with benefit
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Osteo-Arthritic Type.

- The author has endeavoured to show that a fundamental feature
1s degeneration of the poorly nourished central area of the articular
cartilage, and proliferation, which is often compensatory, of the
better-nourished lateral portions, whereby chondro-osteophytes are
formed.* Nature makes good the loss of the central part of the
articular cartilage by sclerosis and eburnation of the subarticular
bone, and the chondro-osteophytes extend the articular surface.
But eburnation depends upon movement, and it should be our aim
to guide and utilise the natural processes of repair and assist them
by modern methods of physical treatment and by clinical judgment.
If regular movements through complete range are mamntamed from
the first, the following benefits result

1. Contracture by scar-tissue, both intra- and extra—art_lcular,
with painful Iimitation of movement, 1s prevented or mimmised.

2. Mechanical obstruction of movement by osteophytes is also
reduced to a minimum

3. The process of eburnation 1s materially assisted.

4. Muscle tone is preserved.

5. The nutrition of the joint structures 1s mamntamned.

Many persons are able to live active lives when all the ev:1denC€

points to the fact that the articular cartilage mn the affected joint has
been largely destroyed and Nature’s cure by eburnation of the
articular surfaces has occurred .

When these principles have been neglected and painful limitation
of movement by scar-tissue has occurred, often associated with
recurrent jomnt effusions, an effort should always be made n the
first place to improve the range of movement by manipulation

It is often assumed that, 1f marked osteophytes are present, noth}ng
short of open operation can be of any avail. However, it 1s surprising
to find 1n many of these cases that the Iimitation of movement
actually due to osteophytes is comparatively ummportant, and that
by manipulation a marked mcrease of movement may be obtamed

The formation of a fixed joint by excision in this type of case 1
often advised, but this should only be performed as a last resort.

Arthrodesis and excision have a defimite place in the surgical
treatment of chronic arthritis, but they should never be lightly
undertaken, and may be reserved for cases in which manipulation
and other measures to preserve a movable joint have failed, or paimn
1s unusually acute.

# « A Contnibution to the Iathology and Aitiology of Osteo-arthritis,”
Hunierian Lecture delivered at the Royal College of Surgeons of England,
Biat. Jour. of Surgery, 1922-23, vol x, pp 52-80
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Cask III.—Miss P., aged 23, a children’s nurse  Complamned of pamn
and stiffness of the right knee of mine months’ duration. She walked
with a marked limp and complained of weakness of the imb. Eighteen
months previously she had suffered from acute brachial neuritis, which
persisted for many weeks. Nine months before being sent for treatment
she developed arthritis of the right knee of the rheumatoid type, for
which she was treated for three months at a well-known spa. X-rays
showed no abnormality; occasional evening temperature occurred. In
addition to various forms of treatment by vaccines, drugs, elc , the imb

Fic 30 —MoBILiSATION OF RIGHT PATELLA

had been 1mmobilised for the greater part of the time by means of a
splint.

On Examination —The right knee presented swelling, due to thick-
ening of synovial membrane and to peri-articular changes Movement
within a limited range was painless, but beyond this pomt was restricted

and painful  Generalised tenderness of the joint was present, but the
skin surface over the joint was cool. :

of the nght thigh was present
The case was clearly one of monarticular arthritis of the rheumatoid

A moderate degree of wasting
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particularly to the joints of the upper extrenuties, but the knees became
more and more flexed

On Examination.—Both knees maintained at angle of 100 degrees
flexion Thirty degrees of flexion possible beyond this pomnt, but no
extension Ankles and feet normal The mental condition of the
patient was excellent and she was cheerful and full of hope

Jume 22, 1945 TFirst manipulation of knees under anasthesia
Gratifymng improvement of extension of knees obtained—: ¢, to angle
of 140 degrees Plasters apphed and bivalved after a few days for
re-education of thigh muscles, particularly quadriceps extensors.

June 28, 1945 Second mampulation under anzsthesia Further
appreciable improvement 1n extension of knees— e, to 165 degrees.
Fresh plasters applied and bivalved as before for quadriceps re-educa-
tion

July 8, 1045 Walked a few steps with assistance for the first time
for ten years

July 24, 19045. Third mampulation under anasthesia similar after-
treatment

August 26, 1945. Left nursing home wearing plaster casts to lnees
and arrangements made for after-treatment to continue

May 13, 1946. Reported agam. Walked wnto consulling 700
unarded Is even able to walk a little without sticks and with sticks
about a mile. Extension of knees still not quite complete, bemng Iimzted
by about =25 degrees Further mampulation under anasthesia
advised

May 27, 1946 Mampulation of both knees under anasthetic
Extension improved by a further 15 degrees Plasters applied and
bivalved a few days later and after-treatment commenced

June 15, 1046  Progress very satisfactory. Returned home walking
much better and with instructions to continue re-educational exercises

CasEe II.—Miss B., aged 65 Complained of pamn, weakness, swelling,
and stiffness of the left knee, and walked with a marked limp. €he
stated that these symptoms had been present for seven years, and had
been steadily increasing She had visited many spas, both 1n this
country and on the Continent, without relief

Examination showed chronic arthritis of the rheumatoid type, W ith
Iimitation of flexion of the knee by 30 degrees, and a moderate degrec
of wasting of the thigh muscles X-ray revealed shght involvement
of the articular surfaces Manmipulation was performed under gas
anmsthesia, and the usual after-treatment followed Two months later
the patient wrote ‘I have purposely postponed writing to you before,
as I wished to give my knee a real testing time It 1s now two months
since the manipulation, and I am glad to say that the knee has been
behaving very well I have had no return of pain, stiffness, or swelling,
and I walk without any limp, even going downhill 1s farly easy, rnd 1
go up and down stairs 1in the normal way *’



TREATMEXNT™ LOWER EXTREMITY 127

Miss . S, aged 27, while undeigomng tiaming as a nuise, noticed
pain 1 the nght knee on gomng upstaurs after a long period of duty.
This steadily increased, but no swelling was ever noticed. The condition
was considered to be of infective origin, the tonsils and also two sus-
picious teeth were removed, and she was 1ecommended to rest the limb
and to wear a back-splint with foot-prece. This was worn for six
months, and caused the pamn to disappear. At the end of this period
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F16 52 —MANIPULATION OF RiGHT KNEE TO CORRECT LIMITATION OF FLEXION.

she began to get about on crutches, and a few months later a calliper
splint was substituted At about this time, pan and slight swelling
were noticed 1n the left knee, and she was recommended to wear a
calliper splint for this joint also  The joints were X-rayed twice, with
negative results !

On Examunation—Right Knee —No swelling, but tenderness over
internal femoral condyle, and over mmddle of inner surface of internal
semulunar cartilage  Marked hmitation of movement, most of which
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type in which the infection had ‘' burnt itself out,” but left a jomt
crippled by adhesions

Manipulation of the joint was performed under gas anasthesia and
full movement obtained without difficulty Many adhesions were heard
to rupture during the procedure. Radiant heat, massage, and graduated
exercises were 1stituted immediately and carried out daily. No pam
or increased swelling followed the manipulation. A fortmght later she
was walking without a limp, was free from pain, and had full movement
in the knee. The improvement has been steadily maintained
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Fic 51 —MOBILISATION OF RIGHT PATELLA SccoND METHOD

Manipulation in Funetional Disorders of the Knee-Joint.

Although we have placed this group at the end of our list, 1t 1s one
in which excellent results can often be achieved by attention to the
principles that have already been described. It 1s unnecessary t_o
repeat these, and 1t will suffice to illustrate the treatment of this
group by a typical case.

Illustrative Case.—Manipulation of knee, functional type, probably
superimposed upon transient synovitis of organic basis.
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pad of fat are mobilised. This step should be carried out in every
case, and is particularly indicated in cases where the adhesions are
at all dense; for if flexion be carried out without preliminary mobilisa-
tion of the patella, {racture of the latter or severe injury to some part
of the extensor apparatus may occur. The surgeon’s two thumbs
are placed first upon the inner and then upon the outer side of the
patella and the bone moved from side to stde. The process 1s next
repeated in relation to the upper border and apex of the patella, and
movement upwards and downwards performed. This process is
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F1c 54 —MANIPULATION OT Kxee (Ricu1) TO CORRECT A SLIGHT OR
MODERATE DEGREE OF LIVITATION OF EXTENSION

repeated over the mfrapatellar pad of fat  Adhesions in the region
of the latter process are of frequent occurrence, and 1t is probable
that this technique is sufficient to rupture those of a minor
nature.

Another method 15 to grasp the patella with the right hand so
that the thenar eminence is in contact with the outer border of the
patella while the fingers grasp the mmer border. The patella is
then firmly grasped and moved from side to side (Fig. s1).

(0) Flexion and Extension—The techmque differs according to
whether the adhesions are shght or dense.

9
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appeared to be due to reflex muscular spasm. Considerable wasting of
thigh muscles.

Left Knee —Tenderness as above Shight limitation of flexion only

The general condition was good, and there was nothing of importance
to note 1n her previous history. There was no affection of any other
jomnt  Manipulation was performed under gas and oxygen anzsthesia,
followed by immediate re-education In the case of the right knee,
movement to an angle of 8o degrees was obtained very easily, after
which some resistance was encountered owing to adhesions. These

16 53 —FORWARD LEVERAGE oF HEeaDp oF TiBia (LEFI)

yielded with the exercise of a moderate degree of force, and full flexion
was obtammed In the case of the left knee, full movement was obtamned
with great ease, such limitation as was previously present having been
obviously due to spasm

Result —The patient made a complete and almost immediate re-
covery. Eight days later she walked five miles without the aid of a
stick, and without the shightest subsequent discomfort In a fortmght
she was playing tennis and other games without 1ll-effects

Manipulative Technique—(a) Mobilisation of Patella (Figs. 50
and 51).—With the leg fully extended, the patella and infrapatellar
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extension be limited, the limb is lowered and the surgeon stez}d.ily
extends by firm pressure with both hands upon the front of the joint
(Fig. 54) while his assistant applies traction to the leg, or one hand
may grasp the foot while the other exerts counter-pressure upon the
front of the lower third of the thigh. In some cases there 1s inter-
ference with the normal ‘‘ screw-home "~ movement at the end of

Iic 56 —METHOD oF MANIPULATION OF KNEE (LEFT) TO CORRECT
LiMiTaTioN oF FLEXION DUE T0 DENSE ADHESIONS

extension, and, m such, particular attention should be paid to
external rotation of the tibia at the termination of extension.
Another method of correcting limitation of extension of shght
or moderate degree 1s 1illustrated 1in Fig. 355.
More Marked Adhesions.—When performmg mampulation of a
knee-jomnt i which Imitation of movement by adhesions 1s of a
more obstmate type, 1t 1s important to bear 1 mind that the move-
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Shight Adhesions.—In the case of the right knee, the surgeon
grasps the patient’s knee with his left hand and the lower third of
the leg just above the ankle with the right hand (Fig. 52). Then,
while maintaining firm pressure with the fingers of the left hand
upon any particular spot of tenderness that 1s considered to mdicate
an adhesion, a series of rapid but purposive flexion movements are
performed, and often a definite snap mdicates the rupture of the

p e
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I'ic 55.—ManipvLaTioN or KNEE (RIGHT) TO CORRECI A SLiGH1 OR
MODERATE LIMITATION OF EXTENSION ALTERNATIVE METHOD

adhesion, and full movement 1s restored. Next, rotatory movements
are performed in the following manner - The knee 1s fully flexed and
rotated inwards and outwards and then gradually extended, and
during the latter movement a series of quick rotatory movements,
both inwards and outwards, are performed. Care must be exercised
during the latter movements to avoid the exercise of undue force,
as this may cause severe sprain of the lateral higaments, or even
damage to one of the sermlunar cartilages The tibia 15 then levered
forwards by flexion over the operator’s forearm in the popliteal
space (Fig. 53, where, however, the left knee is illustrated). If
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3

The golden rule is, “ When in doubt, stop.” 1t 1s far wisc.r to rest
content with a shght but definite increase of range, to c.lezmde upon
a further manipulation later, and to consolidate the position gained
by suitable after-treatment. ‘

"The patella should first be mobilised in the manner mentioned
above. ‘

The limitation of flexion may be overcome by the following
methods:

Method 1 (Fig. 32).—In the casc of the nght knce, the surgeon
grasps the patient’s knee with the left hand which guards and sup-

I et
4 .

Fic 58 —METHOD OoF MANIPULATION OF KNEE (RIGHT) TO CORRECT
LiyuraTioN oF EXTENSION DUE TO DENSE ADHESIONS

ports the patella, while with the right hand he grasps the patient’s leg
in the middle or lower third. The patient’s thigh is flexed upon the
abdomen and the knee 1s gradually flexed by the exercise of steady
pressure. In the case of the left knee, the position of the hands is
reversed

Method 2 (Figs 56 and 57) —The patient sits or lies with the
affected leg bent over the end of the couch or operating table. The
surgeon seats himself (Fig. 56) or stands (Fig. 57) in such a way
that the patient’s foot 1s firmly fixed between his thighs, while with
both hands he grasps the patient’s knee and, mn particular, protects
the patella  The actual flesion of the patient’s knee is produced
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ments of flexion and extension are not of w puiely hingedike
character, as in the elbow-joint, but are accompanied by a compli-
cated gliding movement of the {ibia and the semilunar cartilages
upon the condyles of the femur, .

If this fact is ovetlooked there is a gave 1isk of producing a

; : - ¢ OF
Fie. 57 —Maniruration or Kxer {LECT) 10 CORRECT LIMITATION O
FLEXION DUE TO DENSE ADHESIONS—ALTERNATIVE METHOD.

subluxation of the tibia, particularly when attempting to overcome
Iimitation of extension of the knee.

A shorter leverage 1s utilised, and, needless to say, the greatest
care is exercised. Experience teaches the amount of force that may
justifiably be exerted, but this should never be great. A skxlkfd
manipulator will gradually coax the movement back to the stiff
joint. In this process there should be a complete absence of hu’rry
and fussiness, or of undue force. When should the surgeon desist?
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F16 59 ~—CoORRLCLTION Oor FrLLXION Dy tordiiy o1 KNEE IN RHLUMATOID
Tyre or Arrturiris CoNDITION BETORE MANtpPLLAIION
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taken that the increase n extension 1s not accompanted by a
decrease in flexion. .

When it 1s necessary to overcome the limitation to movement by
stages, the corrected position 1s maimntained between each manipu-
lation in some form of adjustable splint or in a removable plaster
case.

Manipulative Technique in Lesions of the Semilunar Cartilages.

The indications for manipulation in the treatment of this large
group have already been discussed. It should be remel_nl.aere.d
that in the commonest type of lesion the inner side of the joint is
“ opened up ”’ during a sudden rotatory movement with 'the knee
partially flexed. The internal semilunar cartilage, having be‘en
partially torn from 1ts attachments, is displaced towards the interior
of the jont, and then, before 1t can return, 1s crushed between the
mner condyles of the femur and tibia and split. In the most
frequent type, the outer fractured portion, the so-called * handle of
the bucket,”” usually lies mn the intercondylar interval between the
crucial ligaments and the outer border of the internal femoral
condyle The inner portion hes in contact with the capsule in its
usual position, but is, owing {o the tearing of some of its attach-
ments, abnormally mobile. The problem, therefore, is how to cause
the outer portion which has become dislocated into the interior of
the joint to retrace 1its steps. In other words, our aim must be to
bring the two fractured portions into accurate apposition at the
earliest possible moment before degenerative changes have occurred
theremn, and the chances of repair consequently reduced If mani-
pulative replacement is attempted early, we are assisted by the
natural elastic tendency of the displaced portion to spring back
mnto position  Replacement 1s mn some recurrent cases simple and
straightforward, but in others, and in original displacements
which have remamed unreduced for several days or weeks, 1s
often a difficult manceuvre An mmportant essential 1s to obtam
complete muscular relaxation, and for this purpose an anasthetic
1s usually desirable (see page 66) Intravenous pentothal 1s excel-
lent for this purpose, and a small dose (half-gramme) may be given
in the surgery or out-patient department, provided the patient can
rest sufficiently before returning home. Nitrous oxide is unreliable
even when combined with oxygen. The majority of the bone-setters
of the past, some of whom acquired considerable fame, performed
these mamipulations without anasthesia. The methods some of
them adopted to abolish muscle Spasm were i many cases most
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by the movement of the operator’s thighs aided by his hands,
which assist the gliding backwards of the head of the tiba during
flexion.

The limitation of extension may be overcome as follows

When hmitation of extension 1s more marked (Figs. 58 and 60),
the methods described on p. 131 arc attended with risk of sub-
luxation of the tibia, and the following method 1s recommended
The operator grasps the head of the tibia with both hands, and while
his assistant applies traction to the lower part of the leg, causes
it to glide forwards around the femoral condyles in a natural
manner.

Tigs. 59 1o 64 are photographs of the stages in rectifying flexion
deformily of the rheumatoid type of arthritis of the right knee.
Tig. 59 shows the degree of flexion present before the manipulative
operation  TFig. 6o shows the manipulation in progress, the operator
1s attempting with his right hand to guide the head of the tibia
around the condyles of the femur, which he grasps with his left
hand his assistant is maintaining traction upon the leg. Fig. 01
shows the mmprovement obtained at the end of the operation,
extension 1s not complete, neither was it aimed at, as 1t was constd-
ered advisable to rectify the deformity in stages. TFig. 62 shows the
application of plaster; a posterior slab was applied first to the back
of the thigh and leg and can be seen 2 sifur; the circular turns of
plaster bandage are being applied.  As the plaster-of-paris case 1§
to be bivalved at the end of the operation a layer of stockinette
was not used. Fig. 63 shows the completed plaster, and in Fig 04
the plaster has been bivalved.

After-Treatment.—In cases of mimor adhesions the general rule of
mmmediate re-education 1s followed. Where, however, the stiffness
has been more marked, the immediate after-treatment depends
upon whether flexion or extension was the movement previously
limited. If the former, the knee 1s temporanly fixed n as fully
flexed a position as possible, either i a hinged splint or plaster, the
latter being bivalved within twenty-four hours to permit re-educa-
tion. It 1s important to pay attention to ensure that increased
flexion 1s not obtained at the expense of extension. For a few days
the splint 1s reapplied at the end of each treatment. Particular
attention 1s paid to the maimtenance ofthe increased range obtamed,
and this requires perseverance, patience, and determination on the
part of both patient and the person responsible for the after-
treatment. When extension has been limited, the same prin-
ciples of after-treatment are applicable, and the Immb 1s fixed
m extension for the same period. Here again care must be
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ingenious  Bone-setter Hutton used to say, ““ It's the twist that docs
it ”; by a swift movement of rotation of the flexed knee he rendered
the power ful flexors and extensors temporarily powerless; then, by a
rapid movement of extension, induced the torn and displaced
cartilage to retrace its steps. However, the replacement of an
original displacement of a semilunar cartilage without an anasthetic
1s nearly always an acutely pamnful process and one which muscular
spasm may make difficult and prolonged. 1t is wise, therefore, to
utilise the services of an anwmsthetist, if available, unless the
patient is unwilling. The following method usually succeeds,

W PR '“'“&i - /#ﬂ’
M‘L“'Www PR ____./ g
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I'tc. 65 —MANIPULATION OF KNEE (Ri1GHT) roR FRACTURE-DISLOCATION OF
INTERNAL SEMILUNAR CARTILAGE MeTHOD 1. STaGeE 1 FurLr FLEXION

and 1s therefore recommended (Figs 65-67), displacement of
the internal semilunar cartilage of the right knee bemng described
first

Method 1 —The patient hes upon his back upon a low couch of
operating table In the case of the right knee, the surgeon grasps
the patient’s foot with his right hand and the patient’s knee with
his left hand He flexes fully the patient’s knee, and while abducting
as much as possible, thus opening up the inner side of the joint,
rapidly rotates the tibia mwards and outwards. In some cases, as
soon as relaxation 1s complete, the mere movement of {full flexion
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bent or the leg hangs over the lowered end of the operating ‘gabl?.
The surgeon stands in front and grasps the upper end of the patient’s
leg just below the knee with both hands, tl}e lower end of the
patient’s leg being gripped by the surgeon’s thighs. In the case of
the internal semilunar cartilage, using the thigh grip, he abducts
the patient’s leg, thus opening up the inner side of the joint. Next
he rotates the head of the tibia both mnwards and outwards by
his hands, and during this movement the characteristic ** snap "
usually occurs which mdicates the replacement of the {ractm_'ed
portion of the meniscus The manipulation is completed by releasing
the thigh grip and making use of a strong movement of extension,
mncluding the ‘* screw-home ~* movement, whereby the cartilage 1s
forced firmly into position.

The test of reduction consists in the fact that the patient can
extend fully the knee without pain. If full extension is restricted
by only a few degrees and is painful, 1t is useless to deceive
oneself that the cartilage is reduced. Sometimes when the
practitioner has assured the patient that the cartilage has been
reduced, he has been disconcerted when the pattent has declared
that the cartilage was still “out.”” The patient’s feelings are
often in fact a reliable indication of the success or otherwise of
the manipulation.

After-Treatment.—At one time complete immobilisation 1n ex-
tension for a somewhat long period was advised after reduction 1n
order to permit union to take place. A too rigid observance of
rest leads, however, to two very serious complications.

(¢) Wasting of the thigh muscles, particularly the quadriceps
extensor cruris.

(b) Adhesions.

Furthermore, there appears to be no evidence that the earher
institution of re-educational exercises, provided those of a rotatory
nature are avoided, does not assist rather than impede the processes
of repair in the fractured cartilage.

Repair of a fracture of the semilunar cartilage probably only takes
place in peripheral tears. It is certain that this process is extremely
slow, and that complete repair is a question of months rather than
weeks. To immobilise for two or three weeks is therefore futile ;
and to attempt immobilisation for the longer period is undesirable,
and liable to inflict permanent damage upon the joint. The patient
should keep the leg up and avoid weight-bearing only while the
symptoms are acute. Heat and effleurage are helpful in relieving
discomfort in the joint, and, in the intervals, a compression bandage
over a thick layer of wool is worn and continned for four to six
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causcs Lhe displaced fragment 1o return with an audible snap. In
others, this takes place during the rotatory movements. In the
majority, however, a movement of extension, accompanied by
internal rotation of the iibia, is the movement which has the desired
result  In dealing with {racture-dislocations of the external semi-

Fic 68 —ME1HOD 2. MANIPULATION FOR FRACTURE-DISLOCATION OF
SEMILUNAR CARTILAGE

lunar cartilage, the outer side of the joint must be opened up by
adducting the leg, and the final movement of extension is performed
with the leg externally rotated. In the case of the left knee, the
position of the hands isreversed If these methods fail, the operator
proceeds to—

Method 2 (Fig 68) -—The patient sits in a chair with the knee
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fascicul separated by weaker portions of the capsule.  The anterior
fasciculus passes {from the anterior margin of the external malleolus
near its tip to the outer surface of the neck of the astragalus. The
middle fasciculus passes from the apex of the external malleolus to a
tubercle on the outer surface of the os calcis. The posterior fasciculus
is almost horizontal, and passes inwards and slightly backwards
from the pit on the mner surface of the external malleolus to the

.
1 NGy, (9

MR TP
BRI

Py vLe

I'ic. 69 —CORONAL SECTION OF 16, 70 —CorONAL ScriON OF Foot
ANKLE AND SUB-ASTRAGALOID AND ANKLE TO DEMONSTRATE Syno-
Jomts vIAL CAVITIES.

posterior surface of the astragalus, external to the groove

flexor longus hallucis. : ° for the
Synovial Membrane~Lines the deep surface of the capsule

and 1s reflected to the margms of the articular cartilage. I‘E

sends a process upws >
e P pwards between the lower ends of the tibia and
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weeks in the average case. The compression bandage is worn until
all effusion has subsided and then gradually abandoned. When
gentle weight-bearing exercises are resumed, the mner side of the
heel is wedged, and the patient warned not to turn the toes outward.
All movement and exercises mvolving rotation arc avoided, and
active exercises against 1esistance commenced, supplemented m
some cases by clectrical stimulation of the quadriceps, as soon as
the acule pamn and swelling have subsided. In fact, the treatment
is somewhat similar to that of sprain of a lateral hgament.

(C) THIL ANKLIE-JOINT.

Surgical Anatomy (Figs. 69 and 70) —The ankle 1s a hinge-jomt
m which the lower articular surface of the tibia with the outer
surface of 1ts internal malleolus and the inner surface of the external
malleolus of the fibula articulate with the upper and lateral surfaces
of the astragalus. The upper articular surface of the astragalus 15
broader in front than behind

The Capsular Ligament 1s a fibrous membrane varying mn strength,
which 1s remnforced at certain areas by accessory ligaments. It 1s
attached above to the margms of the articular surface of the
tibia, and below to the astragalus around its upper articular
surface.

The Anlerior Ligameni 1s attached above to the anteriol
margm of the lower end of the tibia, and below to the upper
surface of the neck of the astragalus just m front of the articular
surface.

The Posterior Ligament 1s attached above to the posterior margin
of the lower end of the tibia, to the inferior transverse tibio-fibular
ligament, and to the pit on the mner surface of the external malleolus
and below to the upper surface of the body of the astragalus behind
the upper articular facet.

The Internal Lateral or Deltoid Ligament 1s triangular 1 shape, and
attached above to the apex and anterior and posterior borders of
the imternal malleolus. The superficial fibres are attached below
from before backwards into the tuberosity of the scaphoid, the inner
margin of the inferior calcaneo-scaphoid (““ spring ”’) hgament, the
sustentaculum tali of the os calcis, the inner surface of the ast.agalus,
and the tubercle on its posterior surface. The deep fibres are at-
tached above to the tip of the internal malleolus, and below to the
mner surface of the astragalus.

The External Lateral Ligament consists of three well-marked
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passes below the peroneal tubercle on the outer surface of the os
calcis; each tendon is surrounded by an extension from the common
synovial sheath

Posterior Aspect : Tendo Achillis.—This tendon narrows as it
descends, but expands somewhat at its termination. It is inserted
into the middle of the posterior surface of the os calcis. A synovial
bursa separates the tendon from the upper part of the posterior
surface of the os calcis.

Movements (Fig. 71).—The normal weight-bearing position of the
foot is when it forms an angle of go degrees with the leg. In flexion
or dorsiflexion (Fig. 72) the foot moves upwards at the ankle-joint
_ and forms a more acute angle with the leg. Extension or plantar

flexion (Fig. 73) is the
opposite movement, in
which the toes are pointed 60
downwards and the foot
forms an obtuse angle with
the leg. To avoid con-
fusion, 1t should be remem-
bered that dorsiflexion at
the ankle is produced not
only by the tibiahs anticus 45
and peroneus tertius, but
by the extensors of the .
toes—viz , extensor longus F16 71 —RANGE oF ANKLE MOVEMENTS
d]gltorum and extensor 7To avoid confusion, 1t should be noted that
longus hallucts,  Sumilarly, ei‘;tf)‘;ﬂ;f) i‘;‘ii‘?:;"éh‘“i‘ﬁfzz;c flormsbmz
extension at the' ankle or ths‘c the footgmoveslthrough 36;) l(?:érelés
plantar flexion (i.e, pomt-  from the neutral position
mg the toes) 1s produced

by the gastrocnemuus, soleus, tibialis posticus, peroner longus and
brevis, plantaris, and the flexors of the toes—viz., flexor longus
digitorum and flexor longus hallucis.

The actual range of movement at the ankle-jomnt varies within
considerable limits 1n different normal individuals, and depends
largely upon the position of the knee  When the knee 1s extended,
as in the normal weight-bearing position, 1t 1s unusual for more

than 15 or 20 degrees of dorsiflexion to be possible, and in
some individuals this can only be obtained by slightly everting
and abducting the foot. TIf the knee is simultaneously flexed
dorsiflexion is possible through 30 degrees Extension of the fooft
at the ankle-joint 1s usually possible through 45 or 50 degrees

beyond the right angle—7.¢, until the foot makes an angle of 135

180

ltne

Base
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Surgical Anatomy of the Peri-Articular Tendons of the Ankle, with
their Synovial Sheaths—dwnlerior Aspect—The anterior annular
ligament, a well-defined condensation of the deep fascia, 1s divided
mto lwo distinct portions. The upper 1s a transverse band
attached externally to the fibula and internally to the tibia slightly
above the level of the ankle-joint. Beneath it the extensor tendons
pass, the tendon of the tibialis anticus being surrounded by a
separate synovial sheath. The lower portion of the anterior annular
ligament 1s Y-shaped, and is situated over the joint interval. The
narrow outer portion is attached to the outer part of the os calcs,
while internally the upper divergent band is attached to the
mternal malleolus, and the lower band blends with the deep
fascia on the inner aspect of the foot. The synovial compart-
ments bencath this Y-shaped portion of the anterior annular
ligament should be carefully noted, and are of considerable
practical importance.

The mnermost tendon, that of the tibialis anticus, passes through
both imbs of the Y-shaped portion, and receives a sheath of synovial
membrane at each spot. External to this tendon, the tendon of the
extensor longus hallucis behaves in a similar fashion. Still more
external, the tendons of the extensor longus digitorum and extensor
brevis digitorum pass through the apex of this portion of the annular
ligament surrounded by synowvial sheaths.

Internal Aspect —The wnternal anwmular ligament bridges over the
interval between the internal malleolus and the prominence of the
os calcis. Septa pass between its deep surface and the bone, and
separate the imterval mnto compartments for the tendons, vessels,
and nerve, which are disposed as follows from within outwards.

. Tendon of tibialis posticus.

. Tendon of flexor longus digitorum.
. Posterior tibial vessels and nerve

. Tendon of flexor longus hallucis.

S SV S

Each of the tendons 1s covered by a synovial layer, which lines
also the sheath which surrounds it.

External Aspect * The External Annular Ligament —The peronel
tendons are held in place i the hollow between the external mal-
leolus and the prommence of the os calcis by the above-mentioned
ligament, and are surrounded at this spot by a common synovial
sheath. Having emerged from beneath the ligament, the tendons
dwverge on the outer surface of the os calcis. The tendon of the
peroneus brevis passes above and the tendon of the peroneus longus
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or 140 degrees with the leg. Another fact to be b.orne in mind 1s
that the axis of the astragalus is slightly oblique, an.d that
dorsiflexion of the foot is associated with shght eversion a‘nd
abduction, and extension or plantar flexion with slight mversion
and adduction. Owing to the shape of the' upper surface of the
astragalus, lateral movement at the ankle—]oir_lt is only possible,
and to a limited degree, during full plantar flexion.

" Indications for Manipulation of the Ankle.

In the consideration of himitation of movement at the al}kl.e—j0{11t
1t 1s necessary, having excluded limitation due to bone, to distinguish
between two different causes. Firstly, imitation primarily due to
an affection of the jomt, which has brought about the presence of
synovial or capsular adhesions. Secondly, limitation of movement
due to shortening of tendons and other perr-articular structures,
or that which 1s primarily, and often solely, due to peri-articular
adhesions m or about tendon sheaths.

Examples of stiffness due to primary affections of the jomt,
are adhesions following traumatic synovitis due to sprains or
contusions, mnfective synovitis, and chronic arthritis. Sprains of
the ankle very frequently mvolve the anterior fasciculus of the
external lateral Iigament, and, in chronic {forms associated with
adhesions, a localised area of tenderness over this fasciculus is often
encountered, combined with a painful imitation of inversion of the
foot. Fractures into the jomnt or fracture-dislocations, such as
Pott’s fracture, in which prolonged immobility has been practised,
are also potent causes of stiffness of the ankle-joint. It should be
noted that, in some of these cases, the imitation of movement is due,
n part, to defimite bony obstruction, when open operation combined
with manipulation may be necessary  In other cases, as we have
seen, the stiffness 1s due to causes around the joint.

A good example of the latter 1s seen 1 talipes equnus or
equino-varus, where a shortening of the tendo Achillis has taken
place which causes limitation of dorsiflexion at the ankle-joint. In
the opposite and rarer condition of talipes calcaneus there may be
himitation of plantar flexion at the ankle-joint.

It should be remembered also, as in the case of the wrist, that
many sprams in the region of the ankle involve the tendons, and
that these may lead to limitation of movement of the ankle-joint
or of other jomts i 1ts immediate neighbourhood. This limitation
may be so slight that 1t 1s revealed only by the most careful exam-
ination, yet it may be sufficient to give rise to considerable disability.
It is not difficult to grasp this fact, if we remember the number and
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importance of the tendons that lie in the 1mmediate vicinity of
the joint. Adhesions may occur after a sprain of the extensor
tendons on the anterior aspect of the ankle, between one of
the tendons and 1ils synovial sheath, o1 between the tendons and
some portion of the anterior annular ligament. Similarly, such
adhesions may occur on the outer or imner side of the ankle, and
manifest themselves by localised pain and tenderness, and by pamn
accompanying movements that stretch the affected tendon or

F16 74 —DMANIPULATION OF RIGHT ANKLE DORSIILLXION

(This manceuvre should also be carried out with the knee flexed 1o relax the
gastrocnemius and soleus  See Fig 75)

tendons. This will be clear 1f the surgical anatomy of this important
and somewhat complicated region be remembered.

Manipulative Technique.—The patient lies upon his back upon a
couch or operating table, and an anzsthetic such as gas, gas and
oxygen, or pentothal is desirable except 1 minor cases, when local
anzsthesia may suffice  In the case of the right ankle, the surgeon
grasps the front part of the foot with his right hand so that the
palmar surface of his hand 1s 1n contact with the sole in the region
ot the metatarsal heads. Waith his left hand the surgeon grips the
lower part of the leg above the malleoli. While simultaneously
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Unless, however, this type of mjury is seen quile early, operation
1s required, in chronic cases fixation with a pad or plaster being
usually ineffectual

Manipulation of Ankle-Joint—Illustrative Cases.

Cast I —Captam M. fractured the lower third of the right fibula one
year previously This was treated for some time as a spramed ankle
After the accident he expeitenced pamn 11 the ankle, with shight swellimg
and a tired feeling after games. More recently s ankle fiequently
““ turned over ’’ at golf.

On Exananation —Localised tenderness over anterior part of external
lateral igament, with pamn on full inversion. Shght irregulanty of the
external malleolus

Mampulation.—TForcible 1nversion associated with thumb pressure

over tender area Immediate massage and exercises nstituted.
Satisfactory result.

Case II —K M sustained Pott’s fracture of the left ankle three
months previously, and a long period of rest was ordered He com-
plained of pain 1n the front of the ankle and swelling after exercise, and
had undergone a long course of massage and movements

On Exanunaiion —Ankle movements, both active and passive,
1estricted 35 per cent

Manipulation was performed and full movements obtamed, during
which adhesions were heard to give way  Satisfactory result

Case III —C , aged 42, was knocked down by a waggon, which passed
over both lower extremities, and he sustained, among other injuries, a
lesion of the right sciatic nerve  No serious attempt had been made to
prevent deformity, the right foot was firmly fixed in the equino-varus
position, and marked contracture of the tendo Achillis was present. A
very slight degree of movement was present in the flexors and extensors
of the ankle and toes, and marked wasting of the leg muscles existed
with sensory changes

Operation —A subcutaneous tenotomy of the tendo Achillis was
performed in two places, and by means of a Thomas’s wrench the
deformity was overcome with considerable difficulty, owing to the
stifiness of the ankle and muid-tarsal joints  The corrected position was
maintained at first by a splnt, although massage and electrical treat-
ment were continued In a few weeks he was able to walk 1n a special
boot furmshed with a toe-raismg spring, and the deformuty having been
corrected the best conditions were present for gradual recovery of
function. The man has smce resumed his previous occupation as a
waggoner,

It should be noted that, whenever possible, 1t is more advantageous
to stretch the tendo Achillis gradually by exercises or more rapidly by
mampulation than to perform tenotomy or tendon lengthening



150 TREATMENT BY MANIPULATION

separating the joint surfaces by traction he presses firmly upwards
with his right hand and forces the foot into dorsiflexion (Fig. 74)
This manceuvre is valuable for stretching minor contractures of the
tendo Achillis, such as occur 1in women who wear high-heeled shoes.
This movement should also be carried out with the knee flexed m
order to relax the gastrocnemius and soleus (Fig. 75). In performing
plantar flexion (Fig. 76), the surgeon alters the position of his right
hand so that 1ts palmar surface 1s applied to the dorsal aspect of the
patient’s foot and the foot is forccd into plantar flexion. This
movement is carried out with the knee fully extended In the case
of the left ankle, the position of the surgeon’s hands 1s reversed
When adhesions exist in the extensor sheaths, firm thumb pressure
is exerted upon any tender area, and a rapid movement of plantar
flexion performed with the surgeon’s other hand. In the case of
adhesions mvolving the flexor tendons behind the mternal malleolus,
similar pressure is adopted, but the foot 1s forcibly dorsiflexed and
everted, and in the case of adhesions involving the peronei tendons
the foot is dorsiflexed and simultaneously inverted In the common
type of adhesions in the anterior fasciculus of the external lateral
ligament following sprain, a sharp movement of imnversion of the
plantar flexed foot (Figs. 43 and 44) 1s performed. When dorsiflexion
1s limited by contracture of the tendo Achillis, much can often be
done by one or more manipulations, 1f the case prove not amenable
to other methods. In obstinate cases, manipulation must be com-
bined with open or subcutaneous tenotomy of the tendon.

Dislocation of Peroneal Tendons.

This 1s a comparatively rare accident, but one which must always
be borne i mind 1n juries in the viciity of the ankle-jomnt. One
or both of the peroner tendons may shp forwards on to the outer
surface of the external malleolus owing to rupture of the external
annular ligament. It should be immediately rectified by plantar
flexion and eversion of the foot combimed with digital replacement.
The tendon must be retamned n 1ts proper position by firm pressuié
by means of a felt pad covered with strappimng or by a removable
plaster cast. The foot 1s kept thus in the everted position for at
least four weeks. Gentle exercise may be permitted, but all
movements which stretch the damaged annular ligament must be
avoided until repair has taken place, as otherwise the condition
1s apt to become recurrent.
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qualified chiropodist in attendance, and regular inspection ot the
feet should be a routme in every military establishment.

Formerly painful feet were relegated to a miscellaneous scrap-
heap of “minor ”’ disabilities which, although very frequently

Fic 77 —AMovEMENTS OF ool INVERSION COMBINED WITH
ADDUCLING {SUPINATION).

encountered, were not considered worthy of special study and research.
Hence multitudes of sufferers, being dissatisfied with the orthodox
but ineffectual arch-supports and ugly “ surgical >’ boots, were driven
to bone-setters, who by their manipulations often gave great relief.

16 78 —MovVvEMENIS OF Foor. EVERSION COMBINED WITH
ABDUCTION (PRONATION)

Many—indeed, probably the majority—of the disabilities of the foot
are due to, or aggravated by, unsuitable footwear. The invention of
a shoe which is anatomically correct and which also satisfies the
@sthetic sense appears hitherto to have presented insuperable diffi-
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(D) THE JOINTS OF THE FOOT.

Of these jomts, the mid-tarsal, which plays an important part m
the longitudinal arch of the foot, must claim principal consideration.
The mid-tarsal joint is formed by the articulation of the astragalus
and os calcis behind with the scaphoid and cuboid 1n front. At this
joint occur the movements of inversion and eversion, adduction and
abduction, and combinations of these movements known as supina-
tion and pronation. )

Inversion.—In this movement, the whole foot rotates about an
antero-posterior axis, so that the sole of the foot 1s directed inwards
and downwards. '

Eversion is the opposite and less extensive movement, n which the
sole 1s directed outwards and downwards.

The movements occur principally at the mid-tarsal jomt, but also
at the joint between the astragalus and os calcis (subastragaloid).

Abduction 1s the movement outwards of the front part of the foot
at the mid-tarsal joint.

Adduetion is the movement mwards of the front part of the foot
at the same joint.

Supination (Fig. 77) 1s a combmation of mversion and adduction.

Pronation (Fig. 78) 1s a combination of eversion and abduction.

The last two movements of the foot are also applied to positions,
especially m the weight-bearmg foot  In standing, for example, the
weight-bearing foot tends to assume the pronated position.

Chronic Foot Strain (‘‘ Flat Foot »).

The amount of suffering caused by disabilities of the feet 18
mcalculable, and it is gratifying to observe that this mmportant
subject 1s at last receiving the attention that 1t deserves. War
conditions, with the change from sedentary occupations to forms of
national service mvolving much standing or marching, have been
responsible for great numbers of disabilities of the feet, with con-
sequent interference with maxmum output from the factory and
of military efficiency. In the case of factory workers, much of the
disability 1s also attributable to standing for long periods m un-
suitable footwear. In all cases of sudden change from a sedentary
Iife to one of great activity, a short preliminary period devoted to
getting the feet into condition, combmed with elementary nstruction
on taking care of the feet, 1s of great value 1 preventing _su.bsequent
disability. Every large factory should have its foot clinic with a
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16 79 —MANIPULATION OF MID-TARSAL JoINT INVERSION AND
ADDUCTION.

¥ic 80 -—Uske or THOMAS'S WRENCH IN RESTORING ADDUCIION AND
InveERrsION AT Mip-TaARsAaL Joini
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culties, and 1t 1s hoped that orthopadic surgeons and shoemakers
will co-operate to remedy this unfortunate state of affairs.* This
might prove to be a valuable feature of campaigns for national
fitness.

A detailed discussion of this important problem 1s beyond the
scope of this work, but a short account will be given of the treatment
of chronic foot strain by manipulation, as this probably constitutes
one of the most valuable advances 1n orthopzdic surgery of recent
years

Chroniec Foot Strain involving Lon?gitudinal Arch.

The longitudinal arch, although not a rigid structure, 1s a definite
architectural feature of the normal foot, and manipulation which
aims at breaking down or obliterating this arch, as 1s sometimes
advised, 1s based upon unsound principles

The term “ flat foot ” is unfortunate because (a) some of the most
severe cases of foot strain are associated with a well-formed longi-
tudinal arch, (b) the height of the arch 1s a variable factor, and many
mdividuals have flat feet without any symptoms of foot strain .A
flat foot 1s pathological only when the patient 1s unable to raise
the arch by voluntary effort or when 1t 1s pamful

In foot stram of the longitudinal arch there is, at first, a failure of
the tone of the muscles by which the arch 1s normally supported.
This causes strain to fall upon ligaments such as the inferior calcaneo-
scaphoid, with consequent pain in standing or walking and tenderness
on deep palpation over this ligament. Owing to the loss of muscle
tone, the longitudmal arch, of which the astragalus forms the key-
stone, sinks and the foot becomes everted and pronated at the mid-
tarsal joint

At first the patient 1s able to restore the arch, voluntarily correct
the deformity, and invert and evert the affected foot by muscular
effort. In the later and neglected stages this 1s impossible, because
the muscles are worn out and the deformity has become fixed by
scar-tissue and by secondary shortening of perr-articular tendons
and other structures. In the most neglected cases, changes occur
in the shape of the bones due to secondary osteo-arthritis

The orthodox treatment for many years has been merely palliative

“ The report of the Government-sponsored Worlung Party of the boot and
shoe industry published on August, 29, 1946, states that ** well-fitting shoes are
vital to the health of the nation ”, 1t 1s wisely suggested that a ** hallmark of
quality ”’ should be available when footwear complies with certamn mnimum
requirements  In this way shoddy footwear would gradually be climmated.
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with the left hand and the front part of the foot with the 1‘ight,
applies traction with the foot in plantar flexion and then forcibly
inverts and adducts the foot (Fig. 79), using in obstinate cases as
a fulcrum a wedge-shaped block covered with leather upon which
the middle of the inner border of the foot rests. An alternative
method of applying inversion and adduction of the foot is shown
in Fig. 81. Using the right foot again as the illustration, the surgeon
grasps the front part of the foot with his right hand and the lower
part of the leg with hus left, forcibly inverts and adducts the foot,
and accompanies this with a body swing, thus exercising more force
than in the first method. The surgeon next forcibly everts the
foot at the mid-tarsal joint, applying traction as before i plantar
flexion (Figs. 82 and 83). The photographs demonstrate the tech-
nique. Fig. 83 shows a method of using both hands by which an
application of greater force is possible in marked cases. The use of
Thomas's wrench in cases 0f obstinate stiffness of the mid-tarsal and
ankle joints constitutes a valuable aid owing to the powerful
leverage obtainable (Fig. 80). Needless to say, this instrument
must be used with great care, and the force employed must be
steady and continuous and never spasmodic. In more marked types,
a series of manipulations is advisable, and this is certainly to be
preferred to the use of considerable force at a single manipulation.

The restoration of the power of inversion 1s more important than
that of eversion.

In deformities of the feet occurring 1n infants and young persons,
temporary fixation in plaster after manipulative correction is
necessary, owing to the great difficulty of proper control and after-
treatment.

Such temporary fixation in plaster in the corrected position 1s also
often indicated in some of the more marked deformuties of the feet
occurring 1n arthritis.

Having restored the mobility of the mid-tarsal jomt, our guiding
principle in after-treatment must be to develop by appropriate
exercises the muscles which control the arch of the foot, weakness of
which muscles is an important factor in the xtiology of the condi-
tion  The principle of weight deflection to the outer side of the
fogt must simultaneously be observed, and this can be achieved by
r:.nsing the inner side of the heel of the shoe on the affected side or
sides. It is now probably clear why complete immobilisation
m plaster after correction, unless as a purely temporary measure,
SO_of.ten fails. The consequent muscular wasting prevents that
bmldmg.-up of muscular power which is one of the most essential
factors in the treatment of this common and pamiful condition.
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—viz., to support the arch crippled thus by adhesions by some form
of “ arch-support,” which, by preventing stretching of the adhesions,
may give a certain amount of relief, but is often uncomfortable and
inefficient. The metallic arch-supports which are advertised so
extensively are particularly bad, because their pressure causes
wasting of the intrinsic muscles of the sole. The restoration by
manipulation of the full movements of the foot, thereby breaking
_down the painful adhesions, is a greatly preferable method of treat-
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116 81 —MANIPULATION OF MID-TARSAL JOINT INVERSION AND ADDUCLION

(SEconDp ML1HOD)
L%

ment, and has, 1n fact, revolutionised the treatment of this form of
foot strain. The manipulation must be followed by re-educational
exercises to strengthen the weakened muscles and by the avoidance
of incorrect footwear.

Manipulative Technique.—The patient lies upon a couch either
n the supine or lateral position.  The knee 1s flexed, and the surgeon,
m the case of the right foot, grasping the leg just above the ankle
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If temporary fixation in plaster mn the corrected position is
practised the plaster should be bavalved early, so that exercises
can be begun early; the plaster case bemng reapplied at the end of
each session.

Spasmodic Flat Foot.

This condition is by no means uncommon and no better descrip-
tion of 1t has ever been given than that by Sir Robert Jones: “A
young man of eighteen limps with a springless gait into the out-
patient room. He walks with feet practically rigid and with toes
pointing out. They are both everted, and the inner border over
the reglon of the scaphoid appears thickened and even angular.
Both the character of the walk and the appearance of the feet might
lead to the diagnosis that osseous changes were advanced. . . . If
he is asked to invert his foot he cannot do so, and when he attempts
1t the peronei become rigid . . . There 1s pain on pressure over
the deltowd ligament, over the scaphoid and over the tip of the
external malleolus, and tenderness over the peronei. If the surgeon
gently attempts to invert the ankle much pain is experienced and
the peronei immediately place themselves on guard and strongly
resist his efforts. Now while he has firm hold on the foot, let him
engage the patient in conversation—then at the psychological
moment while the peronei are quiescent, very suddenly and very
forcibly let the foot be inverted and held there It is a very painful
movement, but the character and contour of the foot are completely
changed. Itisnolonger rigid, osseous changes are obviously absent,
and the general appearance of the foot is almost normal. The
moment the surgeon releases ns hold, the old ngidity and déforrmty
return,”*

The cause of this mtense peroneal spasm is obscure It will be
remembered that the two principal tendons that support the
longitudinal arch are the tibialis posticus and peroneus longus
The latter tendon forms a sling beneath the summt of the arch
It is possible that the tibialis posticus having given up the struggle,
the peroneus longus is making a gallant but unco-ordinated and
spasmodic attempt to sustain the arch.

_ For the treatment of this condition manipulation under answesthesia
1s f?rst performed. The foot 1s fully mverted and fixed in this
position in plaster, which is worn for at least three weeks. When
the p}aster isremoved the patient is permitted to take gentle exercise
wearing an outside leg iron with a valgus T-strap, and the inner

" Sir Robert Jones, *‘ Notes on Military Orthopeedics,” Cassell and Zo , 1918
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Fic 83 —AMIANIPULATION or MiD-TARSAL JOINT

The surgeon uses both hands to mncrease abduction and eversion.
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of the sole, so that the anterior part ol the foot is forced into the
front of the shoe, which, as we have seen, is unfitted to receive it.
Normally, the head of the first metatarsal plays a most mportant
part in walking, but 1 a shoe having the above characteristics it 1s
unable to function properly. The heads of the muddle metatarsal
bones are forced downwards and compelled to do the work of the
first metatarsal and, through splaying of the metatarsal heads, the
fore foot becomes broader and there is often associated hallux valgus.
Such a state of affairs gives rise to a whole series of painful con-

ditions affecting the front part of the foot, mncluding that known as
metatarsalgia

2
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Fic 85 —MANIPULATION OF SAME CASE AS SHOWN IN Fig 84

In the fully developed condition, the heads of the middle meta-
tarsal bones protrude into the sole, there is acute pain on walking
which may be felt also in the calf; tenderness can be elicited beneath
the head of one or other of the middle metatarsals, where an
acutely tender callosity may exist; and there 1s secondary clawing of
the toes with panful hmitation of active and passive movement at
the metatarso-phalangeal jonts. This secondary clawmg of the
toes 1s due to weakness of the interossei and lumbricals, with
uncontrolled action of the long flexors and extensors of the t,oes

There can be no doubt that except 1n the earliest cases the hez;ds
of the metatarsal bones are fixed 1n the abnormal position by

II
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side of the heel on the affected side is reinforced by a i-inch
wedge.

Relapse, unfortunately, is apt to occur in severe types, and in
this eventuality the operation is repeated and, in addition, $-inch
of each peroneus tendon 1s removed just above the external malleolus.
Simple tenotomy of the peronei has not proved sufficient to prevent
recurrence of the deformity.

Chroniec Anterior Foot Strain.

This form of foot strain 1s frequently encountered, partlf:ularly in
women It may be present alone, but is frequently combined with

Fig. 84 —ANIERIOR FoOI STRAIN, WITH SECONDARY CLAWING or TOES

loss of the longitudinal arch and with a contracted tendo Achillis
Tt is usually due to the wearing of incorrect shoes, the type of fa}llt.y
shoe mainly responsible bemng the typical ‘“ fashion shoe ™ This is
too short, has a high and narrow heel, a pointed toe too centrally
placed, so that the inner border of the shoe curves outwards, and
a sole which is concave from side to side anteriorly and from before
backwards In such a shoe, the foot slides down the inchned plane
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of the fourth metatarsal bone The term anterior metatarsal.gia,
suggested by Poulosson of Lyons in 1889, 1s now used as an omn}bus
term to designate both the general anterior foot stran Qescrlbed
above, Morton’s disease, and other conditions causing pain in the
fore foot. The characteristic pam in Morton’s disease 1s acute and
stabbing and felt in the fourth metatarso-phalangeal joint, although
occastonally 1n the third. Sometimes the head of the fourth_ meta-
tarsal projects mto the sole and there may be a corn at this site,
often, however, there 1s no obvious flattening of the fore foot. No
matter where the patient is Curing an attack, he must at all costs
remove the shoe and manipulate the foot.

He flexes and extends the toes and squeezes them in a way which
restores the arch. This instinctive behaviour should surely give us
a lead. The manceuvre usually relieves the pain and is often
accompanied by a distinct click, as if a subluxation of the proximal
phalanx of the fourth toe had been reduced. Morton in his original
paper considered that the condition was due to lateral compression
of a digital nerve between the heads of the fourth and
fifth metatarsal bones. Sir Robert Jones and A. H. Tubby
(Annals of Surgery, September, 1898), by examination of frozen
sections of feet, came to the conclusion that the pain was due to
downwards pressure by the head of the fourth metatarsal upon a
communicating branch between the external and internal plantar
nerves, and they pointed out that lateral compression of the meta-
tarsals usually relieves the pain. In most cases, I have noted a painful
limitation of full flexion of the metatarso-phalangeal joint of the
fourth toe with tenderness beneath the head of the fourth metatarsal.
This may be noted also between the attacks. It1is probable that the
acute attacks are due to a partial subluxation superimposed upon
adhesions m the affected metatarso-phalangeal jomt. These
adhesions are due to a synovitis which has arisen usually from
wearing shoes which cause a faulty distribution of the body weight
in walking, so that the main take-off point is at the outer metatarsal
heads mstead of the great toe as Nature intended.

Manipulation of the affected metatarso-phalangeal joint with
particular attention to full flexion, while simultaneously mantaining
strong traction, usually cures the condition, provided proper shoes
are worn afterwards which allow the great toe to perform its normal
functions. .The cramped and atrophied musculature of the foot must
also be rectified by re-educational exercises In cases which do not
respond to manipulation and switable after-treatment 1t may be

necessary to adopt Morton’s treatment—viz., removal of the head
of the affected metatarsal bone.
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adhesions; the painful limitation of flexion at the metatarso-
phalangeal and of extension at the proximal interphalangeal joints
is clearly due not only to the presence of adhesions in these joints,
but to the secondary shortening of the flexor and extensor tendons
Mamipulation of the anterior part of the foot 1s therefore strongly
indicated if the condition 1s not too advanced. Experience teaches
that such a method of treatment is overwhelmingly superior to such
pallative methods as massage and other forms of physical treat-
ment, and the wearing of metatarsal pads inside the shoes

When marked shortening of the tendons has occurred, tenotomy
may be necessary in addition to manipulation, but it 1s surprising
how seldom tenotomy 1s necessary (Figs. 86 and 87).

Manipulative Technigue.—The operator grips the toes of the
affected foot with one hand, the other hand gripping the patient’s
instep (Fig. 85). While simultaneously applying traction, forcible
flexion of all the toes at the metatarso-phalangeal joints is then
carried out, followed by flexion of each toe separately. The nter-
phalangeal joints are then straightened. Next the heads of adjacent
metatarsal bones are moved forwards and backwards, and by firm
pressure in the sole beneath the central metatarsal heads, an attempt
is made to restore their normal positions. If the deformity 15
marked, it 1s advisable to fix the toes in full flexion over a pad of
wool beneath the anterior arch for twenty-four to forty-eight h01.1rs
by means of strapping, or a moulded plaster-of-paris cast which
may be worn for several days 1n the mtervals of treatment At the
end of this period, or almost immediately m shghter cases, the
physiotherapist commences re-educational exercises, paymng par-
ticular attention to flexion of the toes. A concealed metatarsal
bar should also be worn n the sole of the shoe at the level of the
necks of the metatarsals to support temporarily the metatarsal arch.

It 15 important to bear 1n mind that cases of combmed foot
stramn are frequently encountered in which both longitudinal and
transverse arches are involved In such cases a combination of
the methods described above is necessary—i e., both arches art
manipulated.

Morfon’s Disease or Metatarsal Neuralgia.

The condition of anterior foot strain already described involves
depression of all the intermediate metatarsal heads. )

In August, 1876, appeared a paper by T. G. Morton 1n the American
Journal of Medical Science which described a condition in which
spasmodic attacks of acute pain occur in the region of the head
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whether of a rheumatic nature or due to some specific infection. In
these cases also, manipulation may be of value, provided the acuter
manifestations have subsided, but the results are not as a rule so
satisfactory as m simple foot strain. It must be remembered that,
in the theumatoid cases, the bones of the foot are atrophic and ex-
cessive force may cause fractures.

Manipulation of the Great Toe in Hallux Valzus and Rigidus.

A condrtion of arthritis of the metatarso-phalangeal jomt of the
great toe is frequently encountered It 1s in most cases a form of
traumatic osteo-arthritis, due to the wearing of 1ll-fitting boots and
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Fic 88 —MANIPULATION OF METATARSO-PHALANGEAL JOINT OF GREAT TOE

shoes. There 1s a type of long, narrow foot which 1s not catered for
by the “ ready-made "’ boot or shoe, and which 1s particularly prone
to develop a form of traumatic osteo-arthritis of this jomnt, because
the toes are continually beimng crowded mnto the front part of the shoe
and subjected to constant minor traumata It 1sapt to giverise to a
pamful imitation of dorsiflexion of the great toe of the affected foot
(hallux rgidus) In another type of case, the great toe 1s deflected
outwards at the metatarso-phalangeal jomnt (hallux valgus), and this
deformity may also be associated with painful himitation ’of move-
ment at the jomt. In the later stages of both of these types, the
limitation of movement is due to osteophytic formation, but 11; the
early stages, this 1s not the case, and an attempt to restor;s mogrement
should always be made by manipulation 1if ordinary measures of
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In the cases m which a necuroma of a digital net ve exists, manipula-
tion is unlikely to be completely successful and operation will be
required.

Foot Strain associated with Arthritic Changes. ,

In many neglected cases of chronic foot strain, such as have been
described above, osteo-arthritic changes eventually supervene.
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Fic 86 —ConDiTION oF ToEs AT END or DMANIPULATION SHOWN IN
Fic 83

F1¢ 87 —THE CrLAwWING of IHL TOEs HAVING BEEN CORRECILD, THL
IMPROVED POSITION IS MAINFAINED BY PLASTER oI PaRIs

Except when the changes are advanced, experience teaches that
manipulative treatment on similar lines 1s often of value, but 1t 1
obvious that a guarded prognosis 1s necessary,  Similar deformities
of the feet are frequently seen 1n arthritis of the rheumatoid type,
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well and without pain when she left the nursmg home a fortnight later.
Her further progress has been satisfactory.

Casg II.—Mrs T. had an attack of *“ fever ’’ i India associated with
“ pams all over,” which disappeared except in the nght foot, which
became swollen and stiff. A certain amount of improvement followed
a course of vaccines, a culture being obtained from the root of an infected
tooth.

On Examination —Considerable himitation of inversion of the nght
foot, with tenderness over the inner aspect of the md-tarsal jomt

Manipulation was performed, the foot being inverted and adducted at
the mid-tarsal joint over a wedge, and an appreciable increase of move-
ment obtamned. No retentive apparatus was applied, but evaporating
lotion was used for twenty-four hours and 1mmediate massage begun.
At the end of this period, active and passive movements were permitted,
and shoes raised upon the mmner sides of the soles and heels ordered.
By perseverance the patient consohdated the ground gained by the
mamipulation, and was able, ere long, to walk without pan.

Manipulation of Metatarso-Phalangeal Joint of Great Toe—Illustrative
Case.

Mrs. B. ten years ago had severe attacks of pamn and inflammation
mn the metatarso-phalangeal joints of the great toes Tlius remained
quiescent for some years, but latterly had been very troublesome.

On Examination.—Marked hmitation of dorsiflexion of both great
toes at metatarso-phalangeal joints, with a certain amount of bony
thickeming The latter, however, was not the actual cause of the
Iimitation of movement.,

Mampulation was performed, a marked increase of range obtamed,
and immediate active and passive movements instituted, preceded by
radiant heat The improvement was maintained, and the patient was
able to take up classical dancing.

She wrote two years later * Since the mampulation my feet have
never pained me, and I walk hike a normal imndividual.”’
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physical treatment prove to be of no avail. If, afterwards, proper
boots and shoes are ordered, and the joint put through its full range
of movement daily, limitation by osteophytes can often be
prevented.

In performing manipulation at the metatarso-phalangeal joint,
the surgeon should remember to apply traction before flexing,
extending and abducting (Fig. 88).

‘

Manipulation of Mid-Tarsal Joint—Illustrative Case.

Cast I.—-Mrs E. complained of paimn 1n the left ankle and toot, par-
ticularly on walking, and also present at nmight, mnterfering with sleep
While on A.R P. duty three years ago sheslipped on a baulk of timber and‘
landed on the side of the foot ‘“ with the ankle turned completely over.
First aid in the shape of a cold-water bandage was applied Next
day the mjury was X-rayed and a chip-like fracture of the anterior
end of os calcis revealed  Foot and leg from toes to just below knee wer¢
put i a walking plaster with wooden heel attached This was removed
after eight weeks and another lighter plaster applied from toes to just
above ankle This was removed after four weeks and massage and
exercises commenced and continued for three weeks She was then dis-
charged from hospital and told to use foot i normal way Foot and
ankle remained very stiff and pamful with a constant dull ache alternat-
ing with shooting paimns  'Was limping badly. Six months later sprained
ankle agamn and Elastoplast bandages applied Pam now began t0
get steadily worse and often kept her awake at mght- movement
became more and more restricted. Saw specialist and was now ordered
a course of short-wave diathermy, massage and exercises. Had thisevery
day for two months, the range of movements was improved, but she
was still m constant pamn. Grven mjection *“ between bones n the ankle
on outer side of foot,” but still no improvement. Ordered a course of
1iomsation, which she had on alternate days with short-wave diathermy
for another month, pain became worse. Visiting consultant examined
her and decided that no further treatment was mdicated

On examination shortly afterwards, painful hmitation of all move-
ments of left ankle and mid-tarsal joint were noted and particularly
mversion  Shight puffiness of the ankle anteriorly and over the dorsum
of the foot 1 the region of the mid-tarsal joint. Tenderness around
anterior and lateral aspects of ankle and over mid-tarsal jomnt. X-ray
showed nothing abnormal except the chip-like fracture of the anterior
end of the os calcis mentioned above  The ankle and md-tarsal jomts
were mampulated under an anesthetic on June 13, 1946. A satisfactory
mcrease of all movements hitherto restricted was obtained without
much difficulty

The patient stated that the mght after the manipulation she was free from
pain for the first tune for thiee years, Re-educational exercises were
commenced at once and the patient rapidly improved and was W alking
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border of the lesser tuberosity. The lowest gleno-humeral liga-
ment runs from the lower part of the glenoid to the under part of
the anatomical neck of the humerus o

Synovial Membrane.—This covers the gler-oid hgamept, and 1s then
reflected on to the capsule. the deep surface of which 1t clothes.
When the arm hangs by the side, a well-marked pouch of synovial
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b1 89 —CORONAL SECIION 1HROUGH SHOULDER-JOING

B Intra-articular portion ot long tendon of biceps
1> Capsular pocket, which 15 obliterated during abduction.
S Bursa beneath acromion process and deltoid

membrane exists below (Fig. 89). The opposed layers of this pouch
are very hable in certam nflammatory conditions to become
adherent, owmg to orgamsation of plastic lymph, and paintul
limitation of abduction ensues. The membrane is reflected from the
capsule on to the anatomical neck of the humerus above and on
either side, and on to the surgical neck below and mternally, whence
it runs to the edge of the articular cartilage.  The long tendon of the



CHAPTER VII
MANIPULATIVE TREATMENT : THE UPPER EXTREMITY
(A) THE SHOULDER JOINT

Surgical Anatomy (Fig. 89) —In this ball-and-socket jomt, the
head of the humerus articulates with the shallow and somewhat
pear-shaped glenoid cavity of the scapula, which 1s deepened sllghtl)'
by the glenoid ligament, formed of dense fibro-cartilaginous tissue.
The articular capsule 1s extremely lax, and 1s attached proximally
to the margin of the glenoid cavity and its ligament, and distally to
the anatomical neck of the humerus above, and below to the sur-
gical neck half an inch from the head With the arm hangmg by
the side, a well-marked pocketing of the capsule occurs below and
on the mner side, which becomes obliterated durmng abduction.
Two, and sometimes three, gaps are present in the capsule, thro’ugh
which_bursal protrusions of the synovial membrane occur. The
first permits the long tendon of the biceps, surrounded by a bursal
sheath, to emerge from its origin within the jomt to commence
its extracapsular course  The second, on the anterior aspect, allows
the synovial cavity to communicate with the bursa beneath the
subscapularis  The third, when present, communicates with the
bursa beneath the infraspmnatus The capsule 1s strengthened by
the tendons of the supraspinatus, nfraspmatus, and subscapularis,
which are partly inserted mto 1t, and 1s weakest below, at which
site dislocation usually occurs

Accessory Ligaments.—The coraco-humeral ligament strengthens
the upper part of the capsule, and stretches from the outer border
of the coracoid process to the anatomical neck 1 the region of the
great tuberosity. The gleno-humeral bands are three m number—
superior, middle, and inferior. They are 1ll-marked bands which
stretch between the anterior border of the glenoid cavity and the
anatomical neck of the humerus, and lie between the capsule and the
synovial membrane They are best demonstrated by removing the
posterior part of the capsule and the head of the humerus, and
looking into the jomnt from behind The superior gleno-humcral
ligament 1s fixed above to the apex of the glenoid cavity, close to the
root of the coracoid process, and passes downwards to the inner side
of the biceps tendon to be attached to a small depression above the
lesser tuberosity of the humerus The mddle gleno-humeral
ligament reaches from the anterior margin of the glenoid cavity
along the lower border of the subscapularis tendon to the lowet
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Depression of the shoulder, which 1s checked by the interarticular
disc and the interclavicular ligament.

Movement forwards and backwards of the shoulder, during which
the clavicle and disc move on the sternum.

Circumduction is a combination of these movements.

Shoulder Movements (Fig. go).— As the scapula takes part m
most of these movements, the determination of the true range at
the shoulder-joint itself must be difficult, variable, and liable to
maccuracy. Catheart (Journal of Anatomy and Physiology, 1884,
p. 18) and Lockhart (Journal of Anafonry, 1930, vol. Xiv, p. 238)
have shown that the humerus moves on the scapula throughout the
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F16 91 —MOVEMENIS OF SHOULDER ABDUCIION (POSTERIOR Vign)
The mferior angle of the scapula retains its noimal posttion

whole range of abduction and flexion and not only m the first go
degrees of these movements. Modern cmematography has shown
moreover, that there 1s some scapular movement as a preliminar\;
movement in abduction '

Flexion (Fig. 90), or movement forwards and upwards m the
antero-posterior plane, takes place as far as the horizontal principz;lly
at the shoulder-joint, but m carrying the arm upwards beyond this
pomwt to the vertical position (forward elevation), the scapula moves
upwards upon the chest wall. The complete range of flexion is
therefore, through an arc of 180 degrecs. ’

Eafen -
ston (Fig go), or movement backwards m the antero-
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biceps, which passes through the joint, is surrounded by a tube of
synovial membrane, and 1s therefore extrasynovial, but intra-
capsular. The bursal protrusions from the general synovial cavity
have already been noted.

In testing the movements of the shoulder-joint itself, 1t 1s
mportant not to confuse the true shoulder movements with the
movements that take place at the sterno-clavicular and acromio-
clavicular joints. For this purpose, the scapula should be fixed.
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I'tc 90 —DIAGRAMMA1TIC REPRESENTATION OF RANGE OF SHOULDER
MOVEMENT

Before discussing the shoulder movements proper, a short desc ip-
tion will be given of these scapular movements

Scapular Movements — The scapula follows the clavicle m its
movements, but a certain amount of ghding takes place at the
acromio-clavicular jomnt, which permits the scapula to remain n
contact with the chest wall, and preserves the normal relationships
ol the glenoid cavity and the head of the humerus  The followmng
scapular movements occur.

Elevation of the shoulder, during which the sternal end of the
clavicle moves on its articular disc  This movement 15 checked by

the costo-clavicular ligament,
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nght angle. In ruptwe and other foims ol mjury of the supra-
spinatus tendon the patient 1s unable to carry out the first 20 degrees
of abduction, but if he 1s assisted over this stage, he 1s able to
complete the movement by deltoid action * The arm having
reached an angle of go degrees n the frontal plane, the lower part
of the capsule becomes taut, the great tuberosity of the humerus
mpinges agamst the acromion process and coraco-acromial liga-
ment, and further abduction, now known as elevation (Fig. 92), 15
produced by rotation of the scapula upon the chest wall by the
trapezius and serratus magnus muscles  This movement, in which
the clavicle participates, takes place principally at the sterno-
clavicular and acromio-clavicular joints, and 1s possible until the
arm assumes the vertical position The complete range covered
by the combmed movements corresponds to an arc of 180
degrees.

C. P Martin{ has shown that towards the end of abduction to go
degrees the great tuberosity impinges agamnst the acromial process
of the scapula, and m order to pass beyond this point there 1s an
external rotation of the head of the humerus _Full elevation then
becomes possible, and this movement 1s always therefore accom-
panied by external rotation of the head of the humerus At the
termination of elevation the internal condyle of the humerus 1s
directed forwards (Fig. 92) This fact has an important bearing
upon the range of movement in 1njuries und diseases of the shoulder-
joint. The frequent limitation of full outward elevation often
present may in reality indicate that external rotation 1s restricted
Similarly, full internal rotation 1s essential to the performance of
extreme forwards elevation at the shoulder, and such limitation of
the latter movement may be due to a imitation of internal rotation
It 1s important, therefore, n manipulating the shoulder to ensure
the recovery of full rotation before attempting to restore complete
elevation. Additional reason 1s also apparent for treating njuries
of the shoulder-joint in external rotation and abduction

'Adductwn, or depression of the arm i the frontal plane to the
side, occurs through a similar range, and 1s then stopped by contact
with the trunk If, however, the arm be then flexed, a further
((iﬁg;‘:aze of ;novement mwards is possible through about 50 degrees

ontal adduction) Movement outwards in this plane (hor-
zontal abduction) 1s possible through go degrees

qrﬁl?ilf:?gfe:ig ;extrem.e el'evation of the arm no rotation of the
a @ ulder-joint is possible When the arm 1s at right-

" E A Codman, “ The Shoulder,” I
) : , ) 19 Boston, U S A
T Biit Jou of Surgery, July, 1032, 1).3641 I !
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posterior plane, takes place to a similar extent, but is also pos§ible
behind the long axis of the body through about 45 degiees combined
with scapular movement This latter movement 1s sometimes

termed hyperextension )
Abduction (Figs. 9o and 91), or movement outwards of the arm in
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TF1c 92 —LELEvATION O ARM

The inferior angle of the scapula has tiavelled outwards and upwards and the
head of the humerus rotated outwards

the frontal plane of the body, 1s possible through an arc of 180
degrees, the first go degrees taking place principally at the shoulder-
joint. The supraspmatus, by steadymg the head of the humerus
against the glenoid cavity, and the trapezius and serratus magnus
by fixmg the scapula, assist the deltoid in abducting the arm to a
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The general indications {or manipulation m chronic arthritis have
been mentioned in a previous chapter, to which reference may be
made. Experience of manipulation of the shoulder carefully
selected cases of this nature has proved the benefit of this measure.
When the disease is no longer active, but has left a crippled and
stiffened jont, manipulation may be of infinitely more benefit than
a prolonged course of such forms of physical treatment as massage,
various forms of heat, and electrical treatment. Many cases which
have been unsuccessfully treated for long periods by these methods
may rapidly respond to manipulation. The results of manipulation
n cases of periarthritis of the shoulder with resulting stifiness are
usually good. Care must be taken to exclude tuberculous disease
of the shoulder (caries sicca) and X-ray examination should always
be carried out.

Prevention of Deformity.—The position which the arm tends to
assume in the later stages of the more severe inflammatory affec-
tions of the shoulder-joint is one of adduction, slight flexion, and
miernal rotation. Experience teaches, however, that the best
position, should ankylosis occur, is that in which the arm 1s abducted
through 60 degrees at the shoulder-joint in adults (rather more 1n
children), flexed through about 20 degrees and externally rotated
through 15 degrees. Care should be taken that the elbow hes
anterior to the mid-axillary line, and that the scapula retains its
normal position of rest. If, then, a patient is seen with an acute
condition of the shoulder-joint in which adduction is present owing
to uncontrolled muscular spasm, the arm, as a preliminary measure,
should be carefully, gently, and under anzsthesia if necessary,
placed in the correct position, and retained thus during the acute
stage until such time as early movement, wherever feasible, can
be started As this is a rectification of position rather than a
manipulative operation, 1t is not mnecessarily contra-indicated
by the presence of active sepsis and of a raised sedimentation
rate

As, mn these early stages, the mutation of movement is largely duc
to muscle spasm, there is no great difficulty and very little danger
about such a procedure 1f care be exercised. If our efforts to retain
a movable jomt fail owing to the acuteness of the mflammatory
process, the arm is nevertheless i the best possible position for

ankylosis. NIOI‘CO\"@I‘, by scapular movement a considerable degree
of elevation 1s possible, so that such actions as shaving and brushing
the hair can be performed. If our efforts to secure a movable jomt
are tp be crowned with success, the position of election above
mentioned forms the best starting-point for movements, and
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angled flexion or abduction, rotation through about go degrees 1s
possible  With the arm hanging at the side, rotation 1s possible
through a range of 135 degrees Thus rotation increases from nil
n full elevation to a maximum when the limb 1s dependent.

Carcumduction 1s a combination of the above movements 1 which
the arm describes a cone, the apex of which 1s situated at the
shoulder-joint

Gliding Movement.—During certamn of the movements described
above, a ghding movement of the head of the humerus takes place
upon the glenoid surface of the scapula. It will be remembered that
this 1s somewhat pear-shaped, and during abduction there 1s at
first a slight degree of gliding downwards of the head of the humerus
which 1s prevented from being excessive by the action of the supra-
spmatus. During flexion and extension, there 1s similarly a shght
degree of ghding movement backwards and forwards of the head of
the humerus upon the glenoid cavity. In certamn traumatic and
pathological conditions, this gliding movement takes place mn excess,
constituting a subluxation of the head of the humerus.

In many cases i which, at first sight, the movements of the
shoulder appear to be unimpaired, a limitation of rotation can be
detected by the valuable test of asking the patient to place the hand
behind the back between the scapulz; an obvious and pamful
limitation of movement may thus be clearly demonstrated

It 1s of considerable importance to distinguish clearly between the
limitation of movement at the shoulder-joint and that due to
fixation of the scapula A slight degree of Innitation of movement
at the shoulder-jomnt sufficient to give rise to much pamn and dis-
ability may be entirely masked by compensatory scapular movement
In some cases, there 1s limitation of both shoulder and scapular
movement, and 1n others, limitation of movement 1s due to involve-
ment of the subacromial or subdeltoid bursa. These facts must be
borne in mind when mvestigating every case, and the range ol
movements should be tested both before and after fixation of the
scapula.

Indications for Manipulation of the Shoulder-Joint.—Limitation
of movement at the shoulder-joint by adhesions is apt to follow
sprains, contusions, and dislocations of the jomnt, fractures of ’th
neck or great tuberosity of the humerus, fractures of the acromion
process of the clavicle or scapula, or of the glenoid process of the
scapula, synovitis of a toxic or infective nature; and acute or
chronic arthritis  More rarely the imitation of movement may be
due to causes outside the joint, such as scarring of the surrounding
muscles following wounds, prolonged suppuration, or burns.
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For mstance, atter first rotating, the limb 1s then adducteq to the
mid-line and agam rotated. Still fixmg the scapula, flexion and
extension are next performed, each movement bemg followed up
bs,)lr:::?tlzotﬁatlct101l is performed caref.ully, prs:ferably with an
assistant pressing upwards with the fist in the axilla to support the
head of the humerus The fixation of th.e scapula may be aided .by
pressure by the assistant against 1ts inferior angle. When abduction
1s complete, rotation 1s again carried out. The scapula may now
be released and elevation, both forwards and outwards, executed.

1

Fic 93 —MANIPULATION OF RIGHT SHOULDER METHOD 1 LONG LEVERAGE

Circumduction through gradually increasing circles i1s next per-
formed. This movement should be carried out combined with
different degrees of rotation outwards and inwards of the humeral
head This 1s a valuable method of breaking down the adhesions
so commonly present in the anterior part of the jomnt capsule, this
combination of varying degrees of rotation with varying degrees of
circumduction being one of the secrets of success 1 mampulating
the shoulder This movement is demonstrated in Fig. 94, which
shows also the author’s method of supporting the head of the
humerus and preventing dislocation during this manceuvre. It will

I2
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should be mamtamed at first i the intervals between such
movements.

Anesthetie.—This is a manipulation which 1t is madvisable to
attempt to perform under gas n the treatment room or out-patient
department. It 1s essential to abolish spasm, the presence of which
predisposes to dislocation or fracture. Admission to nursing home
or hospital for twenty-four to forty-eight hours with preliminary
medication and a general anesthetic 1s recommended Intravenous
pentothal 1s a valuable form of anasthesia.

Manipulative Technique.—In all cases of stiffness of the shoulde:
it is necessary to formulate a plan of campaign. Cases of true
ankylosis in bad position are more suitable for open operation, such
as osteotomy of the humerus to correct adduction, or in some cases
arthroplasty  Such operations, however, are not indicated where
the ankylosis 1s fibrous or due to shortening of the capsule, peri-
articular tendons, and other structures

If we are satisfied that the adhesions limiting movement arc m or
around the shoulder 1tself and do not affect the scapula, 1t 1s obvious
that 1n the first stage of the manipulation we must attempt to fix the
scapula, but 1n every case 1t 1s advisable to follow this by manipula-
tion which includes scapular movement. It 1s difficult to exclude
scapular or other pert-articular adhestons, and indeed such “ free”
movement, including the scapula, 1s, as noted below, the most potent
method of breaking down certain adhesions m the shoulder itself

When limitation of movement 1s slight, a single manipulation may
be sufficient to effect a cure. When, however, limitation is marked,
as 1n many cases of periarthritis or * frozen shoulder ”’ and in some
of the more marked cases of traumatic adhesions, 1t is futile and
dangerous to attempt to overcome this by a single manipulation
Movement should be gradually restored by a series of manipulations
separated by intervals averaging from 10-14 days, during which
after-treatment 1s assiduously carried out. Some of the most
obstinate types of stiffness will often improve to a marked extent
by such a carefully planned series of manipulations. In cases of
minor degrees of limitation of movement of the right shoulder, the
scapula 1s fixed by the surgeon’s left hand, the thumb pressing
agamst the clavicle and the fingers against the spine of the scapula
The patient’s right forcarm is grasped just below the elbow by the
surgeon’s right hand, and the joint 1s put through its full range of
movements in a firm, steady, and purposive manner (Fig. 93)

It 15 advisable first to loosen the joint somewhat by traction and
rotation, and to bear 1n mind that the amount of rotation normally
possible varies with the position of the mb.
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Fia 95 —MANIPULATION OF RIGHT SHIOULDER

PUPSISTI

METHOD 2. SHORT LEVERAGE

¥F16 g0 —MANIPULATION OF RIGHT SHOULDER METHOD 2 SHORT LEVERAGE.

Dunng abduction of the arm the assistant presses firmly upwards into the
axilla to prevent dislocation of the head of the humerus.



178 TREATMENT BY MANIPULATION

be noted that the movement of circumduction of the shoulder 1
often facilitated by the operator grasping the patient’s wrist,
particularly durmg the later stages of the manipulation.

In cases of more obstinate stiffness (Figs. 95 and 96) the scapula 15
fixed as above, but owing to the risk of fracture of the neck of the
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F16 94 —MANIPULATION O RIGHT SHOULDER CIRCUMDUCTION

‘I'he head of the humerus 1s protected by the operator’s right hand m the
aailla

humerus or of dislocatton, if @ long leverage be employed, the other
hand of the surgeon grasps the upper arm just below the axillaty
level. It isa wise measuie to be content with a moderate increase
of range of movement m all directions, rather than to risk fracture
by attempting too much at first, and it should be remembered that
too forcible rotation is the movement most likely to cause fracture.
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When adhesions are of slight or moderate degree, and in the final
stages of a case with marked adhesions, the patient should be placed
n the semi-prone position and the operator should very carefully
combme mternal rotation with extension by attempting to place
the patient’s hand between the scapule, supporting fche head an'd
surgical neck of the humerus with his other hand (Fig. 97). This
movement must be carried out with great care to avoid {racture of
the surgical neck of the humerus.

At the nisk of repetition, emphasis must agamn be laid upon the
importance of carrying out all these movements with care, and of
avoiding fracture of the surgical neck of the humerus during rota-
tion by the methods already described In some cases, adhesions
are present in the sheath of the biceps tendon These are best
treated by extending the arm at the shoulder-joint while the patient
1s lymg upon the opposite side or in the supine position with the
affected shoulder projecting beyond the edge of the couch. The
elbow should simultaneously be extended.

Manipulation of Shoulder—IXllustrative Cases.—One of the most
frequent causes of stiffness of the shoulder 1s too prolonged im-
mobility after the reduction of a dislocation of the shoulder-joint.
If the stiffness and limitation of movement be shght, a single
manipulation will often be sufficient, but in more marked degrees
it 1s wise to perform a series of manipulations.

Case T —DMajor M P After excessive use of the right arm mn farming
began to experience pamn and stiffness of right shoulder, this had been
present for four months Had a course of electrical tieatment without
benefit, X-ray showed no osseous abnormality

On Exannnation —Tenderness over outer surface of deltoid and region
of coracoid process Any attempt by patient 1o raise arm above
shoulder level painful, as also extremes of rotation

Passive movements above shoulder level comparatively free

July 24, 1945 Mampulation of might shoulder under pentothal
anesthesia  Full movements obtained and re-educational exercises
started 1mmediately

July 26, 1945. All movements both active and passive of affected

shoulder complete and painless. Was soon able to resume bowling at
cricket.

Case IT —M, aged 20, fell from lus bicycle on to the left shoulder
which was dislocated  This was reduced the next day, massage waé
begun ymmediately, and movements after ten days Movements
gradually increased, and after a while he was able to resume playing
games, although very shght hnutation of elevation, extension, ang

circumduction 1emamed, which mterfered with bowling TRecentlv the
pamm m the left shoulder had ncieased
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In such obstinatc cases, the arm may be relamed m abduction,
associated with about 20 degrees of flexion and the mid-position of
rotation, m an abduction splint, or in a remforced plaster case, in
the intervals of massage and movements This 1s, however, not
always necessary.

Scapular adhesions can i most cases be dealt with by the manip-
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I'tc 97 —DMANIPULATION OF RIGHT SHOULDER EXITLNSION COMBINLD W Iy
INTERNAL ROTATION

ulations described above In cases of difficulty, the patient 1s
placed m the semi-prone position, so that the vertebral border
projects  Direct pressure and traction can sometimes be effectually
applied by grasping the vertebral and axillary borders and forcibly
pushing the scapula from side to side and from above downwards

upon the chest wall
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replacement was not considered advisable. The anatomical neck ot th(;
humerus lay against the glenoid margin  There was a conlpla}llt 0
“ peuritis ’ 1 the arm, and considerable stifiness and hnutation of
movement at the shoulder-joint.

Manipulation was performed with extreme caie  As was expected,
it was found mmpossible to reduce the dislocation, but the movements
were meieased nearly 50 per cent., and functional use of the hmb was
m consequence considerably improved

Cask V —A medical man complamed of matked stitfness of the right
shoulder, and very severe pam, not only m the joint, but m t'hc whole
limb, principally m the musculo-spiral nerve distribution. W a§tlllg of
the muscles of the shoulder-girdle and arm was present, and flexion and
abduction of the arm were Iimited to 9o degrees, mcluding scapular
movement He had previously been treated by manipulation elsewhere,
but the joint restiffened, probably because an attempt was made 1o
tegam full movement at one session. He was depressed and exhausted
by pam and sleepless mights

The history of the patient’s condition 1s given in the following abstract
supplied by the patient:

" Hustory of Adccident —On November 1, gomg down ice-cased steps,
heels went from under me. Both arms were flung involuntarily
upwards, outwards, and backwards Very distmct sensation of a
‘snap’ i region of right shoulder-joint, with excruciating pain which
lasted some munutes Diagnosis Tear of muscle Pamn continued;
movements caused increased pain

“ Trealment —Rest, support of arm, hot baths and later massage.

“ December 15 —Condition slowly improving, boring pain in region of
Joint, occasional mtervals of freedom from pam; movements, unless
quite gentle, caused increased pam Inadvertent abduction and
rotation particularly caused very severe pain at deltoid ridge of humerus,
as well as about the head of humerus

*“ January —X-ray showed no fracture

" T'reatiment —Radiant heat, artificial sunlight, massage, and passive
movements for {three weeks Pam worse, deep boring ache in jomnt
Dragnosis: * Tear of capsule.’

“ February —Advised more complete rest, with sling and bandage.

" April—Pan rather worse, especially at might, painful areas about
scapula and down arm to the hand, chiefly radial side,

" Panful stiffness of the whole arm, especially in mornmgs Move-
ments limited; adhesions formed

“ April 30 —Nursing home; general anzsthetic  Adhesions broken
down, arm put through considerable movements, and fixed n full
elevation,

“ Result —Pain on moderate abduction no longer occurs, but other-

\Wise pam just as bad as before Treatment since then* Radiant heat,
massage, and passive movements.
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On Eaamanation —Iull elevation of arm both forwards and outwards
shightly restricted and pamful Extension, rotation, and circumduction
similarly restricted.

Tenderness was present over the front of the shoulder-jomt

Manipulation was performed by the usual techmique for shght
degrees of sliffness, and exercises sand re-education were 1nstituted
mmediately. The patient made a rapid recovery

Cask III.—Mrs M, aged 50, complamed of pain in the left shoulde:
and down the inner side of the arm extending to the hand, together
with limitation of movement of the shoulder-jomnt  She had an attack
of rheumatic fever at the age of eleven years, since which she had been
subject to attacks of ‘* rheumatism,”” particularly in the aims and legs.
The pamn 1n the left shoulder and arm had been much more marked
during the past twelve months She had been treated at 4 spa with
applications of peat to the shoulder, which had been mmmobilised for 4
long period. She had also had more recently a long course of electrical
treatment, massage, and movements, which gave some relief The
mability to raise the arm above shoulder level was, however, a
cousiderable inconvenience

On Exanmunation —Abduction of the aim was possible to an angle of
9o degrees with scapular movement, the actual movement at the
shoulder-joint itself bemng slight All other true shoulder movements
were limited by 50 per cent There was well-marked wasting of the
muscles of the shoulder-girdle and upper arm  Crepitus was present on
movement, and X-ray examination showed evidence of chronic arthritis
of the shoulder-joint, but no obvious osteophytes were present

As previous massage and exercises had actually caused a diminution
of pain, 1t was decided to manipulate the shoulder, and to follow this
treatment by exercises to maintaimn the inciease of movement obtamed
Manipulation was accordingly perfermed under general anzsthesia
The scapula was fixed, and the arm first carefully abducted Durng
this movement adhesions were felt to give way  Full abduction was
thus obtained, and, on releasing the grip on the scapula, full elevation
The remaining movements of the shoulder were then attained by
further manipulation The patient remaimed in bed for twenty-four
hours, during which the limb was retained in almost full elevation by
means of a Thomas’s extension arm splint with movable ring  Massage
was 1nstituted almost immediately, and movements at the end of
twenty-four hours

The patient derived gieat benefit, for pain was appreciably lessened,
and the restoration of movement, particularly of elevation, was pre-
served by appropriate exercises, and enabled the patient to carry out
acts previously impossible.

Case IV —Mrs S. dislocated left shoulder some months before
Apparently the dislocation was overlooked. She declmed open
operation, and owmg to the time that had elapsed, mampulative
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Eaternal Lateral Ligameni—Stretches between the lower pait of
the external epicondyle and the annular ligament.

Synovial Membrane—Lines the deep surface of the capsule, the
floors of the olecranon, rachal and coronoid fosse, and covers the
deep surfaces of the pads of fat lying in these fossz, which intervene
between the capsule and the synovial membrane (Fig. 98). . It sen‘ds
a protrusion downwards to line the capsule of the superior radio-
ulnar joint.

Movements (Fig. 99) —At the elbow-joint proper, movements of
flexion and extension occur. Owing to the obliquity of the trochlear
surface of the humerus, the forearm on flexion inclines inwards and

Fig. 98 —SAGrrraL SecTioN oF ELBOw-JOINT

brings the hand towards the mid-line. On extension, the forearm

inchnes outwards, and on full extenston makes an obtuse angle with
the upper arm, sometimes known as the *“ carrying angle.” Exten-

sion is possible to a straight line, although 1 some persons a few

degrees of hyperextension are normally allowed Flexion takes
1l).lace until the forearm forms an angle of 45 degrees with the base
ine.

SupERIOR RADIO-ULNaR JoinT.— This is a pwot-joint. The
annular or orbicular higament, which forms three-quarters of a circle,
surrounds the head of the radius, and is attached to the anterior and
posterior margins of the lesser sigmoid cavity of the ulna. It narrows
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‘“ Result —Movements improving, but pamn, if anything, has been
more severe, at times much more so down the arm to hand Fingers
have been a little swollen this week, and I think the arm also a little
Rarely sleep through the night, owing to severity of boring pam ”

It was decided to attempt to restore full movement to the shoulder
by a series of manipulations At the first manipulation, which was
performed under gas and oxygen anmsthesia, a 50 per cent. increase
of movement was obtammed The arm was temporarily retained m
abduction through 45 degrees by sand-bags Radiant heat, massage,
and movements were commenced the same day and continued daily A
fortmght later, a second manipulation under gas and oxygen was
performed, and movement still further increased. A month later, the
mcreased range was still maintamed, pain was considerably less, and
muscular power was improved Internal rotation was, however, still
somewhat restricted A third and final manipulation was therefore
carefully performed under chloroform and ether anasthesia, resulting n
almost complete recovery of rotation After a few more weeks of radiant
heat, massage, and exercises, the movement of the shoulder was found
to be perfect, pain was negligible, and the patient’s general condition
was so far improved that he was able to resume professional work

(B) THE ELBOW-JOINT

Surgical Anatomy (Fig 98).—The elbow 1s a hinge-joint 1 which
the greater sigmoid cavity of the ulna articulates with the trochlear
surface, and the radial head with the capitellum of the humerus It
depends for 1ts strength more upon the shape of its articular surfaces
than upon surroundmg ligaments. In connection with this artic-
ulation we must also consider the superior radio-ulnar jomt, the
synovial membrane of which 1s directly contmuous with the elbow-
jomt. At the superior radio-ulnar joint the head of the radws
articulates with the lesser sigmoid cavity of the ulna

Ligamentis—The articular capsule 1s strengthened at certain spots.
The anterior higament,which 1s somewhat weak,1s attached proximally
to the margins of the coronoid and radial fosse, and to the internal
condyle, and below to the margins of the coronoid process and to the
orbicular ligament

The postertor hgament, also weak, 1s attached above to the margins
of the olecranon fossa and to the external condyle, and below to the
anterior and lateral margins of the olecranon process

Internal Lateral Ligament.—Is triangular m shape. The apex,
which 1s above, 1s attached to the internal epicondyle of the humerus.
The base is attached to the mner margins of the coronoid and
olecranon processes, and to a transverse ligament which bridges
across this interval.
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limb. In adults, however, and occasionally 1 children, manipula-
tion may be necessary. Manipulation may be necessary also after
dislocation, and occasionally after operations and after muscular
sprains in the vicinity of the joint.

Manipulation is not infrequently of value in the stiffened arthritic
clbow-joint. In many of these cases, the joint has become fixed
midway between flexion and extension, and the resultant disability
1s great, as the patient is unable to bring the hand to the mouth or
head. It is often possible by manipulation to enable the patient
to perform these essential functions and thus refute those who
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16 100 —AIANIPULATION OF RIGHT ELBow. FLEXION

dogmatically state that manipulation of the elbow should never
be performed.

Among the causes of stiffness ot the elbow are tuberculous
disease (particularly m children) and myositis ossificans. In both of
these conditions, mampulation 1s absolutely contra-mdicated. We
have already referred to the importance of X-ray examination of a

jO}nt before having recourse to mampulation, and this rule apphles
with particular emphasis to the elbow-joint.

Technique of Manipulation (Figs. 100 and 101).—A common error
15 to manipulate the joint foraibly and with an absence of proper
method, and 1t 1s scarcely surprising when, as so often happens
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where 1t encircles the neck of the radiws, to which 1t is very loosely
attached, so that the bone 1s enabled to rotate upon its own axis
Fibres of the anterior, posterior, and external lateral hgaments of
the elbow are attached to its corresponding surfaces, and some
fibres of the supinator brevis arise from its outer surface. A
thickened band which passes from just below the lesser sigmoid
cavity of the ulna to the neck of the radius 1s known as the
quadrate Iigament.-

The Synovial Membrane of the jomnt 1s continuous with that of
the elbow-jomnt.

Movements.—A purely rotatory movement of the radial head,
which brings about pronation and supination of the forearm.

Prevention of Deformity.—The
elbow-joint when 1n a state of
inflammation tends to become
fixed in a position midway between
flexion and extenston with the fore-
arm pronated The best position
for ankylosis 1s probably when the
arm and forearm form an angle of
slightly less than 9o degrees at the
joint, as this position permits the
hand to be brought to the mouth or
the head. The occupation and
wishes of the patient should, how-
ever, always be considered, as some
persons would doubtless prefer the
elbow-joint to be fixed at a different
Fic 99 —Movements or Ersow  angle. If both elbows are affected,

1t is advisable that one should be

fixed at rather less and the other at rather more than a right angle.

When, therefore, we are faced with a somewhat acute condition
of the elbow-joint i which fixation by muscle spasm 1n a position
of deformuty has occurred, the forearm must be gently moved mto
the optimum position and retained thus temporarily

Indications for Manipulation of the Elbow.—Stiffness of the
elbow-joint may follow injury or disease A painful limitation of
movement may follow fracture in the region of the joint, particularly
if reduction has not been satisfactory or if too prolonged rest has
been insisted upon. If reduction has been faulty, the radiograph
will probably show that the limitation of movement is due to bone,
and manipulation i these cases 1s useless  In children, the stiffness
of prolonged immobility often recovers completely with use of the
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otherwise 1s liable to fracture, while the thumb ol the same hand,
by firm pressure on the head of the radius in the antecubital fossa,
prevents dislocation forwards of this bone during extension. The
other hand of the surgeon firmly grasps the forearm 1n the middle
or lower thirds. Then by slow, steady pressure, rather than by any
form of jerking movement, the resistance to flexion and extenston 1s
gradually overcome Both these movements are carried out with
the foremm {fully supmnated and also in pronation and semi-
pronation. When adhesions are of a dense nature, the plan of
gradually overcoming the obstruction to movement by a series of
manipulations should be adopted. The reason for such a procedure
1s that, m severe cases, adaptive shortening of muscles and other
structures occurs, particularly on the side of flexion If, therefore,
at one manipulation an attempt be made to restore full movement,
a severe sprain may result from rupture of muscular, tendmous or
ligamentous fibres.

To manipulate the superior radio-ulnar joint, the movements of
pronation and supination are performed first with the elbow fully
flexed. The elbow 1s then gradually extended, and during this

movement rotatory movements are continued until full extension
1s reached

¢ Pulled Elbow.”

This condition may occur, particularly m children, and 1s due to
sudden traction upon the wrist or hand, as m hfting a child from
the ground The radius 1s capable of a small degree of movement
In a longitudinal direction upon the ulna, and, by traction upon the
wrist or hand, 1t may be pulled downwards at the superior radio-
ulnar jont, a subluxation with locking taking place  The elbow
1s fixed n semiflexion and midway between pronation and supina-
tion, and all joint movement 1s painful. It appears that the coronary
hgament 1s nterposed between the head of the radius and the
capitellum The manceuvre to unlock the jomnt 1s stmilar to that
described above for the superior radio-ulnar joint.

Manipulation of Elhow—Illustrative Cases,

Case I —A young woman fell {from a tree, sustaining a dislocation of
the left elbow associated with a sphit fracture of the internal condyle of

the humerus 7The dislocation was reduced almost 1mmedia

early movements begun tely and

No attempt was made temporarily t
o plac
the elbow 1 full flexion 1n the mtervals of massage gnd m}(;vemintse

and the joint steadily became more and more stiff Eleven weeks later
the elbow was manipulated elsewhere, but again the position of full
flexion was not nsisted upon, and the elbow restiffened
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the elbow promptly restiffens This jomt 1s one in which the
principle of gradually restoring movement by a series of mamipula-
tions 1s particularly mdicated

The rule in these cases 1s to restore flexion at fiist, when the
extenston can usually be rehed upon to return gradually, provided
the movement 1s not unduly forced The forearm 1s bandaged m
flexion, and extension gradually restored by active movements.

Each day, as we gradually win a few more degrees of active
extenston, care must be taken that the patient actively bends the
elbow 1nto full flexion, as otherwise the gain of extension may occur
at the expense of a loss of flexion. <

Massage and forced movements must be strictly avoided, as they

I16 101 —AlANIPULATION OF RigHT ErLBow LEXTLNSION

Note that the surgeon’s left thumb presses upon the head of the radius to
prevent cislocation forwards of the latter

frequently lead to restiffening of the jomt by spasm, and may be
a cause of myositis ossificans i traumatic cases.

When mmor adhesions are present, the long leverage 1s prfﬁfefabIe
For instance, in manipulation of the right elbow, the surgeon grasps
the lower end of the upper arm i the region of the back of the
jomnt with his left hand, and the forearm just above the wrist with
his right hand  Flexion of the elbow 1s first performed, and then
extension 1s cairied out in three positions of the forcarm—viz.
supination, pronation, and the mid-position. The elbow 1s next
fully flexed and then gradually extended, and during the whol_c
of the latter movement pronation and supination of the forcarm 1s
performed. In the case of more dense adhesions, one hand grasps
the back of the elbow and supports the olectanon process, which
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cure, and, in the case mentioned above, thesc adhesions could
probably have been prevented by an appreciation of the value of
early active movements. |

Manipulation in ¢ Tennis Elbow.”

This 1s a common and important condition, and as there exist
many theories of its causation, the exact pathology cannot yet
be said to rest upon a sound basis. ’

Durmng the period when the underhand forchand dnyc‘\\'us moie
m vogue than at the present day, the most characteristic form ol
‘“ tennis elbow ’’ was one in which pain and tenderness were piesent
just above the internal condyle of the humerus, and in some cases
at the insertion of the pronator radu teres

In modern times, pamn and tenderness are most marked upon the
outer side of the joint, the former symptom being also often felt
over the radial extensors of the forearm  The symptoms are either
of gradual onset, or more frequently there is a somewhat acute
onset after playing an unusual amount of tennis, particularly at the
begmning of the season. The tenderness is usually localised, and
may be situated (a) over the tip of the external epicondyle of the
humerus, (b) over the outer and anterior aspect of the superior
radio-ulnar jomnt. Occasionally tenderness is present at some more
atypical spot or at more than one of these sites, and i early and
acute cases there may be more generalised pam and tenderness
over the supmator and extensor muscles It is probable that these
represent different types of ‘‘ tenmis elbow.” Before discussing
these pathological types, it is necessary to refer briefly to the
atiology.

In gripping the handle of a tennis racket firmly, the flexor muscles
on the anterior aspect of the forearm play a pr.ncipal part, but the
extensors can also be felt to be 1n a state of tension At the moment
of impact in making a drive, the tension of the extensor group is
suddenly increased and a sprain may occur at their common origin
from the external epicondyle. This @tiological factor 1s perhaps of
greater importance than the back-hand stroke. The gnp factor is
of great importance

A writer 1 the Journal of the Naval Medical Service pomted out
that he had treated three cases of * tenmis elbow ” m men who had
never played tenms, but who were hammermen in Sheerness Dock-
yard. In these cases also, the symptoms were probably caused by

the sudden increase in tension at the origin of the extensor muscles

caused by each blow of the hammer. The condition was quite
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On Examinalion —One month after the above-mentioned manip-
ulation, the left elbow was held at an angle of 135 degrees Extension
beyond this point was prevented by pamnful muscular spasm. Flexion
was possible to an angle of go degrees, but beyond this was restricted
by muscle spasm Pronation and supmation were complete X-ray
examnation showed no evidence of myositis ossificans, but evidence of
shight previous injuiy to the inner condyle of the humerus It was
decided 1n this case to endeavour to restore movement gradually by at
least two manipulations, retaining the elbow 1n as full flexion as possible
as the position of rest after each mampulation

Fust Mamipulahon — Flexion and extension very carefully and
gradually meieased until hmited by about 20 degrees The elbow was
flexed as fully as possible, but released daily for radiant heat, effleurage,
and movements, particular attention being paid to active movements
m the direction of extension

Second Mampulation —A week later almost complete movement was
obtained, and similar after-treatment followed The position of full
flexion was maintained n the intervals between treatments for a fort-
might, and at the end of this period almost complete and painless active
movements were present, and have been mamtained

Case IT —Mrs W, ten months previously, fell on the outstretched
right hand  Shght transient pan and discomfort occurred in the rght
elbow-joint, and a week later she noticed stiffness i the same jomt
and shght limitation of extension The whole arm ached, partic-
ularly after use  The limb was immobilised for several weeks, but on
attempting to use 1t agamn the same symptoms recurred Immobilisa-
tion was again ordered, and altogether the Iimb was rested for many
months Tuberculous disease was suspected, but not confirmed by
X-ray examnation

On Examnation —There was no swelling of the joint and no enlarge-
ment of the articular ends Pain was caused by full flexion and on
extension, the latter movement being slightly restricted Shight
muscular wasting and tenderness upon the outer side of the joint were
present, but there was no raised temperature over the jomnt. Adhestons
following traumatic synovitis were diagnosed, and manipulation was
performed under gas followed by immediate re-education

Result —Rapidly cured

The symptoms 1n this case were characteristic of many cascs in
which adhesions are present. Use of the jomt causes pain :lpd
swelling, and immobilisation 1s ordered  Further use again gives rise
to the same symptoms, and immobilisation is again ordered. Thi>
sequence of events 1s often spread over a very long perind—sometimes
years—and, not mfrequently, the medical adviser begins to 51lsl)cct
tuberculous disease  Manipulation by breaking down the aclhesnox}S
which are the cause of the symptoms usually results in rapid
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tion m this type is often accompanied by a click or snap and almost
immediate relief.

In the third type, it is probable that the condition is more of the
nature of a periostitis without adhesions (epicondylitis).

Experience shows that the types of tennis elbow which are asso-
ciated with painful limitation of some movement respond best to
manipulative measures. When periostitis is the most prominent
factor, it is difficult to see how manipulation can be of any avail,
and 1n these cases abstention from playing for a while, with electrical
treatment (lomsation or short-wave diathermy), and one or more
injections of the tender area with novocaine or procaine, are the best
treatment. Physical treatment should, needless to say, always be
given a trial even when adhesions are present, as in many minor
forms 1t effects a cure. Manipulation should be reserved for the
more obstinate types, or if speedy recovery is a matter of urgency.

Manipulative Technique.—Under gas, gas and oxygen or intra-
venous pentothal, or some other shorl anzsthesia giving adequate
relaxation, the elbow is first fully flexed and then fully extended.
The elbow i1s then fully flexed again, and while exercising firm thumb
pressure upon the outer side of the joint, rapid rotatory movements
are performed as the manipulator slowly passes from fuli flexion
to full extension. The same movement is again repeated, but with
the patient’s fingers fully flexed into the palm and the hand flexed
at the wrist-joint. Next ‘ the elbow 1s forced into full extension
with the wrist and fingers flexed and the forearm pronated. At the
same time, 1 epicondylar cases firm pressure 1s made over the tender
point with the thumb of the hand which 1s controlling the elbow.”’*

‘When symptoms point to a nipped fringe of the coronary ligament
or synovial membrane a valuable additional technique consists in
forcibly adducting the extended forearm and thus opening up the
outer side of the joint. This manceuvre 1s often accompanied by a
loud snap and immediate relief, and 1t 1s clear that some form of
internal derangement of the superior radio-ulnar joint has been
reduced

Case I1I, an obstinate case of tenms elbow occurring 1n a surgical
colleague, was recently treated in this way (see p. 195).

After manipulation for tenms elbow, although there 1s usually
an mmmediate improvement, the symptoms may persist in a
modified form for a short while. It 1s wise, therefore, to prescribe
a ten to fourteen days’ course of infra-red and special exercises
and the patient should not be allowed to play tennis for two or,

* G Percival Mills, Bz, Med Jour, July 31, 1937
13
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[requent during the war 1 elderly people who filled and carried
sandbags

Sufferers from ‘“ tennis elbow * frequently find the grippmng of
objects painful, and the normal co-ordination between the flexors
and extensors 1s so far disturbed that, in many cases, there 1s sudden
loss of power 1n attempting to hift quite light objects

On routine examination of a case of ‘‘ tennis elbow,” 1t will often
be found that if after flexing the fingers and wrst the elbow be
extended and then pronated, pain will be experienced over the site
of origin of the common extensor group, in some cases, both
flexion and extension of the elbow are slightly restricted and pamnful.

1c 102 —JMANIPULATION TOR ‘‘ TENNIS IELBOw ' IEXTENSION OF THE
PRONATED RIGHT FOREARM WHILE WRIST AND FINGERS ARE SIMULTAN-
EOUSLY FLEXLD

Note —Pressure by the surgeon’s left thumb over the external epicondylar
region

In another type of case, flexion or extremes of rotation at the
supertor radio-ulnar joint give rise to pain or are slightly restricted
In a third type, no pamn on movement can be elicited, but well-
marked tenderness 1s present over the external epicondyle or slightly
above this area

1n the first type, 1t seems probable that the condition 1s either
scar-tissue 1n the tendinous common extensor origin, or adhestons
between the tendon and the underlying epicondyle.

In the second type, it 1s probable that the condition is one cither
of adhestons 1n the superior radio-ulnar jomnt, or of nipped synovial
fringe or coronary ligament It s an mteresting fact that manipula-
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' 1
weeks later the patient played n a tournament lasting six houis withou
discomfort, and the cure has been maintained

AsE IIL.—A surgical colleague writes as follows

%n Spring, 1938, \gvlnle standing m our pond 1n the galdeg,dcatzlgi:}ci
goldfish for purposes of clearing the pond, I experienced su enl cute
pam 1 the night elbow, causing me to dr(?p the net. The pal.l con
tinued for approximately five weekts, maklilg 1t difficult to carry

It gradually went spontaneously. ‘

Op;rigl?:xfler cht this \}vas possll)bly an early manifestation of osteo—-
arthritis T had my teeth X-rayed, and most of the upper ones ex-
tral\cltoeg;rther trouble until about twoand a half monthsago. There was
no specific accident on this occasion, but 1t came on a few days after I had
a very tinng prostate to remove. My arm ached after this for a day or
two, and I think I can remember knocking the elbow., The pam on
putting on Spencer Wells’ was much worse than on the former occasion,
and 1t drove me to trying physiotherapy. I had massage, infra-red
and various local applications, which included i1odex and histamine
omtment,

The relief after the mampulation (October 6, 1946) was immediate
A dull ache has continued, but I am now able to play golf and operate
m comfort After a heavy day’s operating the pain comes on, but it 1s
better by the next morning.

Tam most 1mpressed by the dramatic improvement.

(C) THE WRIST-JOINT

Surgical Anatomy (F1g. 103).—A condyloid joint at Wth}} the
lower articular surface of the radwus with the triangular fibro-
cartilage form a concave surface which articulates with the convexity

formed by the upper surfaces of the scaphoid, semilunar, and cuner-
form bones.

An articular capsule surrounds
the following hgaments.

Anterior—Is attached above to the anterior border of the lower
extremity of the radius and to the anterior surface of the head of the
ulna, and 1its fibres pass downwards and mwards, and are attached to
the anterior aspect of the bones of the proximal row of the carpus

Posterior —Is attached above to the posterior border of the lower
end of the radius, and 1its fibres also Pass downwards and imnwa ds to

be attached to the dorsal aspects of the bones of the proxmmal row
of the carpus,

Internal Lateral—A rounded
process of the ulna, and b
and to the pisiform.

the joint, and 1s strengthened by

cord attached above to the styloid
elow to the inner surface of the cuneiform
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three weeks, and then is advised to use discretion at first and resume
gradually. Cure may be anticipated by these measures in abou
85 per cent of cases of tennis elbow in which limitation of movemen
was previously present. In the cases that do not respond, it wil
often be found that some toxic focus such as an infected tooth i
responsible for the persistence of symptoms

Illustrative Cases.

Cask I.—Miss H , social worker, In July, 1945, after playing tenms,
noticed pain on the outer side of the right elbow and m forearm and
fingers. Rested for a month, but pain recurred when she played tennss
agam If she wrote for any length of time or lifted a bag she felt 2
sharp pam on the outer side of the right elbow Had a three months
course of infra-red and other forms of physical treatment at a teaching
hospital without benefit

On Exaymnation —Classical signs of tenms elbow.

Manipulation of the right elbow was performed under nmitrous oxade
on March 13, 1946. No special physiotherapy was prescribed afterwards,
but she was mnstructed to immerse the elbow 1n hot water three times
daily and to perform special exercises

On April 28 she played several sets of tennis and stated that the only
part of her body that did not ache was the previously affected elbow!

CasE I1.—Miss S., physiotherapist Complained of all the typical symp-
toms of “ tennis elbow,”” and the condition very seriously nterfered with
her work. The onset and course of the condition are described 1n the
following personal account by the patient ‘‘ Recently I drove a car with
very heavy gears and no self-starter, and must have overstrained my ari
without realising it~ Shortly after, I played in a tenmis match, and could
hardly carry on, as there was a sickening pamn 1 the elbow, and back-
handers were almost an impossibility  The pain seemed to be between
the bones of the outer side of the elbow-joint, as 1f a red-hot poker were
pushed between A definite spot on the bone hurt on pressure, as did
also the upper part of the outer side of the forearm  When moyement
took place, there were sharp stabs of pam 1 the elbow-jomnt which shot
down the outer side of the forearm I was unable to grip anything, to
hft a cup, or even to shake hands without considerable pamn  For the
first few days the fingeis were swollen The elbow was treated with
iomisation, radiant heat, massage, and complete rest for four w ecks.
Then finger exercises, ctc , were started, and at the end of five weeks the
elbow was as bad as ever I was unable to grasp a racquet without the
same degree of pamn as I had before the five weeks’ complete rest and
treatment After the mampulation, the result was immediate 1
shook hands without pan, and was able to dnive the car home {five
nules) immediately afterwards without a twinge T have played tennis
every weck-end, and have had no pain 1n the clbow whatsoever. Back-
handers and even hard back-hand volleys do not hurt 1t now.””  Three
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Abduction, or radial fexion, is possible throu_gh approximately
33 degrees, at which angle further movement 1s b.locked by the
styloid process of the radius coming into contact with the carpus
It is less free than—

(@)

65
190/ Base lune
18
70

) ()

¥16. 104.—DIAGRAMS SHOWING * {¢) RANGE oOF EXTENSION OF THUMB;
{b) ABDUCTION AND ADDUCTION OF WRIis1, (¢} FLEXION AND EXTENSION
OF WRIsT; {d) PRONATION AND SUPINATION OF FOREARM

Adduction, or ulnar flexion, which is possible through approx-
mmately 60 degrees.

Circumduction 1s a combination of these movements.

INFERIOR RADIO-ULNAR JOINT (Fig. 103).—At this joint, the head
of the ulna articulates with the lesser sigmoid cavity of the radius
laterally, and with the triangular fibro-cartilage below.

Articular Capsule —Is very weak proximally, but is strengthened
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External Lateral—1Is attached above to the styloid process of the
radius, and below to the tuberosity of the scaphoid and to the
trapezium.

Synovial Membrane.—Is loose and lax and lines the deep surface
of the capsule. The synovial cavity does not communicate with
that of the inferior radio-ulnar joint.

Movements (Fig. 104).—The following are permitted. flexion,
extension, abduction, adduction, and circumduction.

Fic 103 —CORONAL SECTION THROUGH WRIST, INTERIOR Rap1o-ULNAR,
CARPAL AND CARPO-METACARPAL JOINTS TO SHOW ARRANGEMENT OT
SyNoviaL CaviTiCs

It must be remembered that 1n these movements the intercarpal
and carpo-metacarpal joints participate to a certan extent.

Flexion 1s possible through 7o to go degrees with the fingers
extended, and through somewhat less with the fingers flexed.

Lxtension or dorsiflexion 1s possible through about 65 degrees with
the fingers extended, and to a somewhat greater degree when %he
fingers are flexed. It 1s interesting to note that flexion at the wrtsf—
jont proper is in reality more limited than extension, but this 18
more than compensated by movement at the intercarpal and carpo-

metacarpal joints.
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remembered that adhesions are also present in the carpal and
mferior radio-ulnar joints, and in the sheaths of the flexor or
extensor tendons, or, indeed, may be confined to the latter. Careful
examination will usually elicit some localised spot of tenderness
and painful limitation of some particular movement. When the
inferior radio-ulnar joint is mvolved, there is interference with
pronation and supination, and of the normal gliding movement of
this joint, in addition to the movements of the wrist-joint proper.

Fic 105 —ManNrpuLATION OF LEFT WRIST EXTENSION COMBINED
wiTH TRACTION

Manipulation has proved disappointing as a rule in de Quervain’s
stenosing tendo-vaginitis, which 1s a condition affecting the tendon
sheath of the extensor ossis metacarpi pollicis and extensor brevis
pollicis tendons. These occupy the first compartment on the dorsal
surface of the radius, near the styloid process.

Manipulative Technique.—The surgeon with one hand takes a firm
grip of the patient’s hand, and with his other hand grasps the for
arm just above the wrist It will be found an advantage if, wh -
extending the wrist, the surgeon grasps the forearm in such a xixamf:r
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in fiont and behind by accessory bands—the anterior and posterior
radio-ulnar ligaments.

Triangular Iibro-Cartilage—~This is attached by its apex to a pit
between the head and styloid process of the ulna, and by its base to
the ulnar border of the lower articular surface of the radius. Itisan
important bond of union between the lower ends of the radius and
ulna, and during pronation and supination its ulnar attachment 1s
the centre of a movement, in which the lower end of the radius
carrying the hand revolves around the lower end of the ulna. During
this rotation there is also a certain amount of antero-posterior
gliding movement of the radius upon the ulna. Both surfaces of
the triangular cartilage are covered with synovial membrane.

Synovial Membrane—Is very lax, and bulges above between the
radius and ulna in the form of the recessus sacciformis.

Movements at Radio-Ulnar Joints (Fig. 104 [@]).—At these jognts,
the movements of pronation and supination take place, the axis of
movement passing through the head of the radius and the apex of
the triangular fibro-cartilage. In full supination, the radms and
ulna are parallel, and the thumb is directed outwards If we
exclude shoulder movement, pronation—during which the radius
crosses over the ulna so that the thumb 1s directed inwards—is
possible through an arc of about 180 degrees. Quite frequently the
normal range of rotation does not exceed 160 degrees. If, however,
we include rotatory movement at the shoulder-joint, starting from
the fully supinated position, the forearm can be rotated through
some 270 degrees until the palm and flexor surface of the forearm
are directed outwards.

Prevention of Deformity.—In any marked mflammatory condition
of the wrist, the hand tends to assume a flexed position similar to
that seen in ‘‘ drop-wrist.”” When the hand is allowed to become
fixed 1 such a position, the thumb and fingers are placed at a
serious functional disadvantage, and the usefulness of the hand
is markedly impaired During such conditions, therefore, the
position of rest should be a moderate degree of dorsiflexion or ex-
tension—viz., about 20 degrees—maintained by a ‘‘cock-up "’
splint, or preferably a plaster slab, which does not interfere with
the movement of the thumb and fingers and which can be removed
periodically for treatment

Indications for Manipulation.—Among the commonest causes of
stiffness of the wrist are fractures in the region of the joint, par-
ticularly Colles’s fracture of the radius, in which there has been
prolonged immobility ; neglected spramns and contusions; and
synovitis and chronic arthritis. Inmany of these forms, it should be
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arthritis of the rheumatoid type, much may often be achieved by
a series of manipulations separated by short intervals.

After-Treatment.—In slight or moderate degrees of adhesions, no
retentive apparatus is necessary, and immediate movements are
instituted to consolidate the improvement gained by the manipula-
tion. In more marked cases, temporary retention in the corrected
position by some form of adjustable cock-up splint or by means of a
moulded plaster slab, which can be readily removed for early after-
treatment, 1s desirable.

Manipulation of Wrist—Illustrative Cases.

Case I.—H. W P, aged 16, stumbled over a football and {fell on the
back of the right wrist Marked pain, swelling, and bruising of the
dorsum of the wrist followed, and an X-ray showed a fracture of the
ulnar styloidd A “ cock-up "’ splint was applhed, and kept on for three
weeks without being removed. After removal of the splint, massage
was ordered

On Examnation —F1ive wecks after the injury, some swelling of the
wrist was present, with localised tenderness over the styloid process
of the ulna  All movements of the wrist were shightly restricted and
panful, and pronation and supination were both limited by 25 per
cent Manipulation was perfoimed under gas, during which adhesions
were heard to give way and full movements obtained Early radiant

heat, massage, and movements were prescribed, by which the increased
movement was consohidated.

Casg IT —Mrs had an attack of rheumatic fever, after which the
night wrist-joint became affected with arthritis She was treated by
radiant heat and massage, but no attempt was made to prevent de-
formity, and the wrist became fixed in 45 degrees of flexion Prepara-
tions were made for open operation, but while under the anzesthetic 1t
was found that full movement could be restored by manipulation alone
The hand was temporanly fixed in a ‘“ cock-up " splint i extension
Movements were commenced after twenty-four hours, but the splint
worn 1n the intervals for a week to maintain extension
the hand was, in consequence, considerably improved

The function of

Case III —T P. stramned nght wrnist playing golf
pain on dorsum of hand, and weakness of grip

On  Exammnation —Shght swelling and tenderness over common
extensor sheath on dorsum of hand. Full palmar flexion of wrist
particularly with the fingers flexed mto palm, caused aggravation of the:
pan A diagnosis of slight adhesions 1n the extensor sheath was made
An anwmsthetic was declined, but the fingers were flexed into the palm

and the wrist smartly flexed, while firm thumb pressure was main-

tained upon the previously tender spot T ’
cured 3 p he patient was immediately

Complained of
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that the palm of one hand lies upon the extensor surface of the
patient’s {forearm and the palm of the other hand is in contact with
the patient’s palm (Fig. 105). The technique employed mn flexion
of the wrist 1s shown in Fig. 106. Lateral and circumductory
movements are next carried out by grasping the patient’s hand n
the hand-shaking position. Durmng all these movements, it is
important that firm traction should be exercised. In many cases

.

F1G 106 —MANIPULATION OF RiGHT WRIST FLEXION COMBINED
wIiTH TRACTION

adhesions are not confined to the wrist-joint proper, but involve
also the transverse carpal, mtercarpal and inferior radio-ulnar
joints. The manipulations described are sufficient to deal with these
adhesions also, provided the gliding movement of the lower end. of
the radius 1s restored by fixing the head of the ulna and firmly moving
the radial extremity in a backwards and forwards direction. When
stiffness 1s marked, as in neglected cases of Colles’s fracture, and n
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necessary to state that from medico-legal and other aspects these
movements aite of considerable importance.

F16 108 ~—MoVEMENTS 0F THUMB EX1ENSION OF ALL THREE JOINTS

Q‘ar;bo—M etacarpal Joint of Thumb-—Owing to the shape of the
articular surfaces a considerable range of movement is possible.
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Fic 109 —MOVEMENSIS OF THUMB ABDUCTION

(@) Flexion 1s the movement mwards of the first
the palm (Fig. 107%) metacarpal across

(b) Extension 1s the movemen
A R \ ovement outwards m th
(Flo. : ) € same plane
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Case IV.—D. Light months pieviously, his hoise stumbled and he
was thrown, the greater part of the mmpact bemng borne by the left
outsiretched hand. A Colles's fracture resulied, which was set under
an anmsthetic, a Carr’s splint bemng applied and early massage and
movements instituted. Sixteen days later, owing to the overturning
of an o1l lamp, the splint caught fire, and the forearm was burned.
Owing to this accident, massage and movements were discontinued for
three weeks. At the end of this period, this treatment was resumed,
but 1t was found that marked pain and hmitation of flexion of the
wrist of an obstinate nature persisted Prolonged physical treatment
having no beneficial eftect, and as X-rays showed the fracture to be m
good posttion, manipulation was performed under a general anasthetic,
and massage and movements started the same day.

Result —Almost complete movement obtained, and the pain, which
had been obviously due to adhesions, disappeared

(D) THE THUMB AND FINGERS
The Thumb.

Surgical Anatomy (Fig. 103) — Carpo-Metacarpal Joint—The
saddle-shaped surface of the trapezium articulates with a corre-
sponding surface of the base of the first metacarpal bone, the
jomt being surrounded by a capsular ligament.

-
g

Fic 107 —MOVEMENTs oF THUMB FLEXION OF ALL THREE JOINTS—VIZ,
CARPO-METACARPAL, MCTACARPO-PHALANGEAL, AND INTERPHALANGEAL

Metacarpo-Phalangeal Joint —Differs in no material degree from
that described m the case of the fingers

Interphalangeal Joint —Smmilar to those occurring in the fingers.

Movements of the Thumh.—The movements of the thumb are
really quite simple, but many fail to grasp the difference between
such movements as abduction and extenston of the thumb, or to
realise the range of movement at the different jomts It s hardly
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The Articular Capsule is deficient dorsally, where its place is taken
by the expanded extensor tendon. It is strengthened laterally and
on the palmar surface by the lateral and palmar ligaments respec-
tively. The former are attached to the sides of the metacarpal head
and to the lateral aspect of the base of the proximal phalanx, while
the latter, which is strong and fibro-cartilaginous, is attached firmly
to the palmar surface of the base of the phalanx, but loosely to the
neck of the corresponding metacarpal bone. Its palmar surface

—_—— ¢
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Fic 111 —SECTION OF FINGER, SHOWING METACARPO-PHALANGEAL AND
INTERPHALANGEAL JOINTS AND FLEXOR SYNOVIAL SHEATH

is in contact with the flexor tendons and their sheaths. Flexion at
the metacarpo-phalangeal joints of the fingers is possible through
9o degrees (Fig. 112). Extension 1s possible through a similar range,
and, 1n some cases, a few degrees of hyperextension are possible at
these jomts.

Abduction and adduction and circumduction are other movements
that are possible at the metacarpo-phalangeal jomnts.

Interphalangeal Jornis.—Hinge-joints. Capsular, collateral and

’_//’jlufse Line 180

¢ , )
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F1G 112 ~—MOVEMENTS AT METACARPO-PHALANGEAL JOINTS

palmar hgaments are present as in the metacarpo-phalangeal joints.
At each joint, flexion and extension are possible through 90 degrees

Indications for Manipulation.—Stiffness of the thumb or fingers ié
hiable to follow fracture of a metacarpal bone or phalanx sprains
suppurative processes in the finger, especially when invoiving thé
tendon sheaths, chronic arthritis and prolonged immobility.

As i many other situations, a great many stiff fingers might have
been prevented by more enlightened treatment. Prolonged im
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(c) Adduction is the movement of approximation of the first
metacarpal towards that of the index finger

(d) Abduction 1s the movement away from the metacarpal bone
of the index finger in the same plane (Fig. 109).

(¢) Opposition is a combination of flexion, adduction, and internal
rotation, mn which the first metacarpal with its muscles, which
constitute the ball of the thumb, is carried forwards and mwards,
so that the thumb when slightly flexed can touch the tips of.the
slightly flexed fingers (Fig. 110)

(f) Circumduction 1s a combination of these movements.

Melacarpo-Phalangeal Joint of Thumb.—Flexion is only possible
through about 45 degrees (Fig 107). Extension is possible through

P aad
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Fic 110 —MovEMENTS oF THUMB OPPOSITION

the same angle until the phalanx and metacarpal bone are 1 the
same straight line (Fig 108).

Interphalangeal Joint of Thumb—Flexion through go degrees
(Fig 107) Extension through similar angle until proximal and
distal phalanges are 1n line (Fig 108)

The Fingers.

_ Surgical Anatomy (Fig 111)—Carpo-Metacarpal and Inter-
Metacarpal Joints —Diarthrodial joints at which a certamn :‘m.lount
of gliding movement is possible At the carpo-metacarpal joint of
the little finger movement 1s considerable and some opposttion 18
posstble  The bases of the four mner metacarpal bones are jomed
to the carpus and to each other by dorsal, palmar and mterosseous
ligaments )
Metacarpo-Phalangeal Joints.—Condyloid jomnts which the
heads of the metacarpal bones articulate with the bases of the

proximal phalanges.
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case of the metacarpo-phalangeal jomts, 1t 1s often assumed that
the movements of flexion and extension are the only ones possible,
and lateral movements of abduction and adduction and the move-
ments of rotation and circumduction are apt to be forgotten.

It 1s also of fundamental importance to realise that the metacarpo-
phalangeal and interphalangeal joints are not pure hinge-joints, but
that during flexion and extenston, a ghdimg movement of the base
of the phalanx occurs.

In manipulation of the metacarpo-phalangeal and mterphalangeal
jomts, the bones on the proximal and distal sides of the jomnt are
firmly grasped between the index fingers and thumbs of the surgeon

Fi¢ 113 —DMANIPULATION OF INTERPHALANGEAL JOINT OF THUMB

and traction exerted (Fig. 113). In cases of somewhat dense
adhesions, a firm steady pressure is exercised, whereas in the
slighter types of adhesions more rapid movements are performed.

In performing flexion of the digits, the wrist should be simul-
taneously extended and lateral movements of the affected joint first
performed. The next step 15 one of importance. During flexion
the phalanx must be made to glide forwards simultaneously b3:
exercising pressure from behind forwards upon 1ts base and by
backward pressure upon the head of the bone below. If this
manceuvre is omitted, the posterior and lateral ligaments are
severely strained and increased stiffness of the joint naturally
follows TFinally, in the case of the metacarpo-phalangeal joints thiz
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mobility of a joint in proximity to a fracture is responsible for many
cases following fracture. A suppurative process can often be pre-
vented from involving the tendon sheaths by early incision or by
penicillin injections, and prolonged immobility of the fingers should
be avoided. A good example of a most obstinate type of stiffness
of the fingers from this cause is that seen after a neglected Colles’s
fracture. If immobility is practised for too long a period, stiffness
of the wrist, carpal, metacarpo-phalangeal, and inter-phalangeal
joints 1s apt to develop, which may prove very difficult to treat,
and may require a series of manipulations. In the modern method
of treating Colles’s fracture, free movements of the fingers are
encouraged from the first, and the movement of the ﬂexor'and
extensor tendons as they pass over the immobilised wrist-jomnt
largely prevents troublesome adhesion formation in the latter or
in neighbouring tendons.

A shght displacement or subluxation at a carpo-metacarpal or
inter-metacarpal Jomt often occurs, especially n boxers, and 1s apt
to prove resistant to ordinary physical treatment. Localised
tenderness may be elicited over the base of the affected metacarpal
bone and dorsiflexion at the carpo-metacarpal joint is panful
Such cases often respond brillantly to manipulation.

The opinion is sometimes expressed that no benefit or even
increased stiffness results from manipulating the stiffened thumb
and fingers so often seen in the rheumatoid type of arthritis.
However, provided the stiffness 1s not too pronounced, the disease 1S
no longer active, and proper technique 1s employed, considerable
benefit may result and the patient enabled to sew, write, and play a
musical instrument. Most patients find these new possibilities a
great boon, and such results will become more frequent when the
fact 1s recognised that manipulative treatment 1s a highly specialised
art and not a branch of “ minor surgery.” Benefit may result also
from manipulation i the osteo-arthritic type of arthritis, as in that
bugbear, arthritis of the carpo-metacarpal joint of the thumb
(thumb-base arthritis)

Manipulative Technique.—In manipulating the thumb and
fingers, it should be borne 1n mind that the heads of the metacarpal
bones constitute an arch, and that a certain amount of movement
1s possible between the heads of adjacent metacarpal bones.
Adhesions occasionally occur between the metacarpal heads, and
interfere with the normal gliding movement. In breaking down these
adhesions, the distal ends of each of the affected metacarpal bones
should be grasped with the surgeon’s thumb and forefinger, and
smartly moved backwards and forwards upon each other In the



CHAPTER VIII
MANIPULATIVE TREATMENT: THE SPINE

CHRONIC backache, particularly of the Jower back, 1s responsible for
a great deal of suffering and disability in both sexes, but particularly
in women. The stimulating work of Goldthwait and his school
aroused fresh interest in the subject, and during recent years an
enormous literature has developed, and differential diagnosis of
the numerous conditions giving rise to backache has made rapid
strides. It has been established that in some cases chronic
backache and sciatic pain are due to a lesion of an intervertebral
disc. This subject is evolving rapidly and is at present in a
state of flux which scarcely seems to justify such sweeping state-
ments as that injury of an intervertebral disc is the commonest cause
of recurrent lower back and of sciatic pain; or that the symptoms
hitherto attributed to chronic sacro-iliac and lumbo-sacral strain are
m reality due to a lesion of the intervertebral disc between the
s5th lumbar vertebra and the sacrum.

The definite establishment of disc lesions as a cause of chronic
lower back and sciatic pain 1s of great importance, but it 1s necessary
to leaven our enthusiasm with balanced scientific judgment and
even common sense and to realise that disc lesions are among a
very large number of causes of lower back and sciatic pain.

Routine X-ray examination has revealed the hitherto unsuspected
frequency of congenital defects and abnormalities of. the lumbo-
sacral region. Brailsford found such deformities in no less than
204 per cent of a series of 3,000 cases * Although these deformities
may exist without symptoms, subjection to unusual strains and
stresses, as when the civilian from a sedentary occupation under-
goes active service conditions, may cause symptoms of back strain.
Some form of spmal support and the avoidance of over-exertion
are often necessary in certain cases of chronic back strain, but
for many years after Goldthwait’s pioneer work, the same braces,
corsets, and layers of strapping were applied to backs crippled
by adhesions which demanded manipulation. The value of this
measure was not generally recognised until recent times. For
instance, Richest has pomted out that in the orthopadic

* “* Deformities of - o ”
Bl ]m“.t\;ls’ ;}12531,8?3221, 1;6;(13021.1 of the Spine,” by James F

t *“ End Results of Mampulation of the Back,” by E W Ruches, Lancet
May 3, 1930, vol.1, p, 957. , ,

209 T4
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movements of circumduction and abduction and adduction are
carried out. When dense adhesions limiting flexion have been
present, 1t 1s wise to bandage the finger or fingers 1n full flexion for
twenty-four hours, and in cases of obstmate limitation of extension,
similar temporary fixation in the extended position 1s desirable,
either by a plaster slab or by the ““ banjo ”’ type of splint, which
permits the apphication of extension to the affected fingers. Inall
cases, re-education should be commenced immediately.

Occupational therapy 1s of great value in the after-treatment and
rehabilitation of nearly all cases of stiffened fingers and particularly
in those due to rheumatic forms of arthrtis.

For the treatment of stiff and contracted fingers due to Dupuy-
tren’s contracture or to shortening of tendons, such as 1s seen in
Volkmann'’s ischemic contracture, a textbook of orthopadic surgery
should be consulted.
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curves also contributes to 1ts strength and stability, for a vertical
force is decomposed by the curves. The weakest mechanical points
1n the spine are where the comparatively rigid dorsal spine meets the
more mobile lumbar portion, and at the junction of the latter with
the pelvis.

The prolonged nature of the disablement following many spinal
mjuries 15 not difficult to understand, 1f we bear in mind the
complexity of this region, and the number of its joints,
ligaments, and muscles. The spmal cord traverses the neural
canal of the vertebra& and important nerves emerge from it
Consequently injuries of the spine are lhable to be complicated
by involvement of either the spinal cord itself or of the nerve
roots, and are particularly hable to be followed by functional
disorder.

Musculature of the Back.—The apparently comphcated arrange-
ment of the muscles of this region may be simplified by dividing
them into separate layers. Of these, the tirst two belong to the
upper extremity, including the shoulder girdle, and the fourth and
fifth layers are more truly spinal.

Furst Layer —Trapezius, latissimus dorsi.

Second Layer—Levator anguli scapule, rhomboids.

Tluird Layer.—Serratus posticus superior and inferior, splenius
colli and capitis.

Fourth Layer : (a) Sacral and Lwmbar Regions.—Erector spine.
(b) Thoracic Region —Iho-costalis, accessorius, longissimus dorst,
spinalis dorsi. (¢) Cervical Region —Cervicalis ascendens, trans-
versalis cervicis, trachelo-mastoid, complexus, biventer cervicis,
spinalis coll

Fifth Layer.—Semispinalis dorsi, semispmalis colli, multifidus
spine, rotatores spine, interspinales, extensor coceygls, mter-
transversales, rectus capitis posticus major and minor, superior and
mnferior oblique.

At first sight, such a recital of the different muscles is confusing.
The problem may be simplified as follows:

Fourth Layer—The * erector spine’’ has a strong tendinous
origin from the iliac crest, the sacrum, and the lumbar spines, and
divides into three muscular masses.

The outer—the sacro-lumbahs, with its prolongations, musculus
accessorius and cervicalis ascendens—is attached to the angles of
the ribs.

The middle—the longissimus dorsi, with 1ts prolongations,

transversalis colli and trachelo-mastoid—is attached to the trans-
verse processes of the vertebree.
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department of the Middlesex Hospital, only ten back cases were
manipulated in the quinquennium 1921-25, and no less than 103
m the quinquennium 1925-29. No doubt 1n the succeeding quin-
quennium a very great increase in these figures occurred, and
this probably applies to most hospitals with orthopadic depart-
ments.

This contribution 1s of interest and value because it 1s one of the
first attempts to approach the problem from the statistical aspect,
the conclusion being that in more than go per cent. of cases of
chronic back or sacro-iliac strain, manipulation 1s successful where
there is evidence of definite exciting trauma These results comcide
with the author’s experience, and there can be no doubt that
manipulative treatment can benefit many sufferers from one of the
commonest and most difficult of disabilities.

It is interesting to observe that these high figures of successful
results from manipulation were obtamed during a period when
lesions of the mtervertebral disc were almost unknown If, there-
fore, these disc lesions are, as has been so confidently asserted, the
commonest causes of chronic recurrent backache and of sciatic
pain, the implication appears to be that disc lesions can be cured
by manipulation. It 1s not impossible that this may sometimes
happen, but the present state of our knowledge prevents a dogmatic
opinion upon this pomt.

This chapter attempts to deal principally with the mampulative
treatment of various chromec spinal disabilities, and space does not
permit more than a cursory review of the pathology, sympto-
matology, and differential diagnosis of these disabilities, of which
more detailed accounts are readily available

Surgical Anatomy.—A brief reference to some special pomts 1
the surgical anatomy of the spine, and to the normal range of
movement possible i the different regions thereof, is an indis-
pensable preliminary to any discussion of the conditions which are
amenable to manipulation and of the techmique involved For the
general anatomy of this complicated region, the reader 1s referred
to anatomical textbooks. A brief account will be given, in which
we shall follow the observations of Lovett *

The spine 1s an elastic column which owes much of 1ts strength to
the fact that, although 1t consists of a number of vertebrz, the degree
of movement between individual bones 1s shight, and yet the sum of
movement considerable. The structure of the spine in a series of

» * Lateral Curvature of the Spine and Round Shoulders,” by R W
Lovett (H K Lews and Co ).
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If we wish to ascertain the actual movements of the spine itself,
some means must be taken of fixing the pelvis, and correction musti
be made for movement at the occipito-atlantal joint. Similarly, if
exercises and manipulations are performed which are intended to
act upon the spme alone, the pelvis should be fixed.

The actual movements may be divided into flexion, extension,
and a complicated movement—TIateral flexion+rotation. There is
no such movement as a pure lateral flexion, for a certain amount ot
rotation inevitably accompanies this  Smmilarly, rotation is always
accompanied by a certain amount of lateral flexion. It is important
to remember, however, that there 1s a variation in the degree of the
rotatory and the lateral flexion elements respectively in the various
regions of the spine. The mature of the movements is largely
influenced by the shape and direction of the articular surfaces.

Flexion (Bending Forwards) —This movement 1s most marked in
the lumbar region, and 1s possible until the normal forward convexity
1s practically obliterated. The movement 1s more marked, therefore,
in the lower part of the lumbar region. In the cervical region,
flexion can occur until the physiological curve is obliterated. The
greatest degree of this movement of flexion occurs at the occipito-
atlantal joint. In the dorsal region, forward movement is very
shight, but the normal convexity backwards is slightly increased.

Extension (Bending Backwards).—This movement 1s most free in
the lumbar and two lower dorsal vertebre. Very little movement
in this direction occurs in the remainder of the dorsal region, and in
the neck the physiological curve can be increased slightly, the greater
part of the movement occurring at the occipito-atlantal joint.

Lateral Flexion and Rotatwon—(a) Lateral Flexion Element—As
we have seen, this movement 1s always combmed with a certain
amount of rotation, but the element of lateral flexion 1s most marked
in the lumbar zone. It 1s mnteresting and mmportant to note that
when the spine 1s flexed, lateral flexion occurs at a higher level in
this region, and at a lower level when the spine 1s hyperextended.

(b) Rotatory Element.—In striking contrast to the lateral flexion
element, the rotatory element 1s almost negligible m the lumbar
region, but 1s most free m the dorsal and cervical region. It 1s not
dafficult to understand why this should be so, if the shape of the
articular processes 1n the different zones be examined. Here, again,
when the spme 1s flexed, rotation occurs at a higher level than in
the erect position, but when the spine 1s hyperextended, at a lower
level. Thus, by altering the degree of flexion or extension of the

spine, the effect of rotation and lateral flexion can be brought to
bear on successive spinal regions.
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The mner—the spmalis dorsi, with 1ts prolongations—is attached
to the spinous processes of the vertebree.

Fifth Layer~—The greater part of the muscles of this layer
form a mass filling up the space between the transverse and
spinous processes of the vertebrz, and the general direction of the
fibresis oblique. The intertransversales pass between the transverse
processes of adjacent vertebre and the interspinales between the
spinous processes. The semispinalis dors: and’colli, the multifidus
spinz, and the rotatores spina pass obliquely between the transverse
processes and the vertebral spines. The more superficial bundles
pass over several vertebra, while the deeper bundles pass between
adjacent vertebre.

Lumbar Aponeurosis.—Many cases of prolonged dlsab.lhty are
caused by injuries of this aponeurosis, or, rather, by ln].udlClOuS
treatment of such injuries by prolonged rest, until adhesions and
scar-tissue have formed in 1t or its extensions It 1s a common site
also for ““ rheumatism,” which may be superimposed upon trauma

Ligaments.—These are exceedingly numerous, and, for therr
description, a textbook of anatomy should be studied Not or}ly
are there hgaments which stretch between the vertebral bodies
(anterior and posterior common ligaments and intervertebral dl_SCS):
but also ligaments connecting the articular processes, lamine,
spmous and transverse processes Further, there are ligaments
connecting the heads of the ribs with the bodies of the vertebrz,
and others connecting the necks and tubercles of the ribs with the
transverse processes. In the upper cervical and lumbo—sgcral
regions, there are other important ligaments having special functions

Spinal Surgical Landmarks.—A few of the most mmportant and
essential of these are given

Root of Spine of Scapula —Interval between third and fourth
dorsal spines .

Inferior Angle of Scapula.—Interval between seventh and eighth
dorsal spines.

Highest Povnt of Ihac Crest (Interiliac Plane) —Fourth Iumbar
spine

Posterior Superror Iliac Spine.—Second sacral spine.

Spinal Cord Ends —First lumbar spme (transpyloric plane).

Spinal Theca Ends.—Third sacral spine .

Movements of the Spine. — The actual movements in the spine
itself are really less than might at first sight be assumed. For
mstance, m full forward flexion a considerable amount of the
apparent movement 1s pelvic, and takes place at the hip-jO}nfS, and
some of the movement occurs between the skull and the spine.
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but by scar-tissue m the region of the intervertebral foramina.
By mobilisation under anwsthesia, this scar-tissue may be broken
down or stretched, and benefit may result by relieving the pressure
upon the nerve-roots. When definite osseous changes are present
in the vertebraz, actual cure of the spinal arthritis per se 1s, of
course, 1mpossible. Manipulation of the spine is usually contra-
indicated in spondylitis ankylopoietica.

The Injured Back and the Problem of Spinal Adhesions.—In the
lumbar region, adhesions are extremely common, and may occur
after some severe and sudden strain, or be a manifestation of
rheumatism. If the strain occurred during flexion or rotation, both
sides are usually mvolved, whereas if it occurred during lateral
flexion, the symptoms may be unilateral. This condition is some-
times known as ‘ traumatic lumbago,” and, in 1its chromc forms,
is a frequent cause of litigation and actions for compensation, and
constitutes what is often a thorny and difficult problem. There is
in many cases a combination of organic and genuinely functional
elements, with exaggeration of symptoms; or such a mental attitude
on the part of the patient that he seems unwilling or incapable of
co-operating in treatment, or of ever admitting improvement. All
of these factors may be present in varied proportions in different
patients, or in the same patient at different times. These cases
are among the most difficult in orthopzedic surgery, and call for
experience and surgical intwition i diagnosis, and patience and
resource n treatment. In compensation cases, an attempt should
be made to convince the patient that 1t is more to his moral and
physical advantage to be cured than to exact the maximum amount
of compensation for a disability which may, owing to his attitude,
become a lifelong burden.

‘The whole picture is made more obscure by the fact that it is often
difficult to distinguish between * traumatic lumbago ** and what, for
want of a better term, we may call ‘‘ rheumatic lumbago.” The
latter may come on with almost startling suddenness; and not
infrequently, even in severe cases, there is a history of a slight twist
or some other minor form of injury which, 1n some mysterious and
as yet little understood way, seems to light up an attack of this
nature. Owing to the sudden onset of acute pain without known
cause, the Germans call the condition hexenschusz (““ witch’s shot 7).
It is clear that no sharp line of demarcation can be drawn between
tl}e two varieties of lumbago, but it is only when there is a clear
history of trauma that the symptoms should be attributed to an
‘““accident "’ in the legal sense.

The picture is greatly complicated by the subjective factor.
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Indications for Spinal Manipulation.—The most frequent indica-
tions for manipulation are those cases in which adhesions or scar-
tissue m muscles, ligaments, or fasciee have followed either toxic or
infective conditions, or ligamentous or muscular injuries. These
injuries naturally occur most frequently, but not exclusively, mn the
more movable cervical and lumbar regions. In the latter region,
they are one of the causes of chronic lumbo-sacral strain. Some of
these cases are associated with minor forms of osseous mjury, such
as fracture of a transverse, articular, or spinous process. The more
severe forms of mjury will not be considered here, as the field for
subsequent manipulation in such cases is very limited. Other
indications for manipulation mclude functional or hysterical con-
ditions of the spine (including the so-called * railway spme "),
except when the patient is claiming compensation, and therefore
any improvement in lis state does not accrue to his financial
advantage. Unilateral dislocations, which are most common 1n the
cervical tegion, are conditions which urgently demand manipulative
replacement.

Another large group of cases in which manipulation of the
back is of value includes chronic rheumatism, particularly
involving the musculature and connective tissues, and giving
rise to painful limitation of movement. Many chronic forms
of ““lumbago” are rheumatic 1in origin, and may Iecover
rapidly after mampulation, often after years of meffectual treat-
ment. Rheumatic fibrositis 1 the lumbo-sacral region may
simulate, and, indeed, be associated with, chronic stram, and may
similarly benefit by manipulation.

The pathology and ztiology of fibrositis has not yet been placed
upon a scientific basis. This 1s unfortunate, as 1t 1s one of the
commonest afflictions of mankind, and is responsible for much
mcapacity. Davidson and Duthie have shown that of the 300,000
new cases of rheumatism occurring every year i Scotland, 75
per cent. are cases of fibrositis, and Copeman found that the
incidence was very high in the B.E.F. in the Second World War.

The condition 1s variously known as lumbago, myalgia, muscular
rheumatism, myositis and myofascitis, but 1n the present state
of our knowledge 1t appears wiser to use the term fibrosttis, originally
giwven to 1t by Gowers.

Patients with spinal arthritis of the osteo-arthritic type, partic-
ularly 1n the cervical and lumbar regions, may benefit from manip-
ulation. Referred pain in the form of occipital neuralgia or
‘““sciatica”’ 15 common m such cases, and is duc to pressurc upon
the nerve roots, not as a rule by bone, as is commonly supposed,
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corset. This protects the injured disc but allows intgnsive re-
education of the spinal muscles. Operation is usually advised when
the protrusion has not reduced within three months, for recurrent
cases and cases with persistent pain.

It is natural to ask, “ How can one diagnose between a severc
muscular sprain of the lumbar region and injury to an inter\rert§bral
disc?”’ The answer is that in any lower back injury associated
with pain, muscular spasm and rigidity of the lurn.bar spine, tbe
possibilaty of injury to the disc should be borne in mind. There is,
however, no essential difference in the earher treatment—viz , rest
to the lumbar spine combined with early re-education of the spinal
muscles If, however, the symptoms drag on, and particularly if
the clinical syndrome already described makes its appearance, the
possibility of a disc lesion must be seriously considered.

The adoption of this plan of campaign will probably reduce the
need for operations for removal of the injured disc to a minimum.
Such operations 1 some clinics are already assuming heroic pro-
portions and the immediate results 1n experienced hands are on the
whole satisfactory It 1s necessary, however, to be cautious i
our wnterpretation of these results until sufficient time has elapsed.
In many of the published results not more than one to three years
have elapsed since operation. It may well be that the lesion of the
disc 1s a kind of side-1ssue of a deep-seated strain of spinal ligaments
and it is by no means certain in the cases in which no actual pro-
trusion 1nto the spimal canal occurs whether 1t is the major factor
in causmg symptoms

Lumbo-Sacral Strain.—This condition may be of sudden onset
following mjury, or more gradual, when 1t 1s usually due to postural
defects The =tiology, symptoms, and diagnosis of this condition
are discussed more fully mn the next chapter. The patient com-
plams of pain which 1s localised in the lumbo-sacral region, and
there may be tenderness on deep pressure between the fifth lumbar
and first sacral spines There may be pamnful imitation of flexion
of the lower lumbar spine, but this 1s often masked owing to the
mobility of the other lumbar vertebrz. Manipulation may be of
benefit 1n these cases, but not infrequently fails, owing to the
difficulty of fixing the lumbar spine mn such a manner that the
movement is communicated to the lumbo-sacral jomnt. It 1s well
worthy of trial in an mtractable case

In the cervical region, adhesions are particularly liable to follow
fall:c, upon the head in the hunting-field or in diving. In this
region, also, we must be Fareful to distinguish between traumatic
myositis following contusion or spramn, rheumatic myositis, which
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Very often an unrelieved back pain precipitates a neurosis in the
sufferer. It has been well said that a labourer whose back muscles
are sore from hard work and troubled with insecurity may develop
resentment against society or his employer and may use an injury
to his back to gain attention and sympathy.*

Gratzt has studied the problem of backache, using a method of
air injection followed by radiography. He maintains that the
fascial spaces between the back muscles and surrounding important
nerves are lined by-a mesothelium and lubricated by lymph which
permits a smooth ghding of the muscles upon one another. An
injury or an attack of rheumatism may cause inflammation of the
fascial layer or layers, with formation of adhestons and consequent
obliteration of portions of the intermuscular fascial spaces Pam,
muscular spasm, and limitation of movement result. He claims to
have demonstrated the presence of these adhesions radiographically
(fasciography) after injection of air. It has also been suggested
that in the localised fibrositic areas which become fibrous nodules
there is a local interference with the circulation, due to vaso-
constriction from stimulation of sympathetic fibres (vaso-motor
disequilibrium hypothesis of Leriche).

Lesions of the Intervertebral Disc.—In some cases of traumatic
‘“lumbago  the mjury is more complex and is associated with a
lesion of an mtervertebral disc This should be suspected 1f the
lumbar spasm is intense and if there is contmuous pain at first
which 1s increased by movement and by coughing. i

Before herniation of the nucleus pulposus, there 1s an mcrease in
the lumbar curve and flexion of the lumbar spine 1s prevented by
mtense muscular spasm  Some hyperextension and lateral
flexion are, however, possible The increase in the lumbar curve
assists repair of the annulus of the disc, and as the posterior borders
of the adjacent vertebra are approximated, a barrier is formed to
any protrusion of the nucleus pulposus If the spine 1s immobilised
in this position, the rent in the annulus may be repaired by scar-
tissue. If the nucleus pulposus is extruded, sciatic pain usually
becomes a prominent feature and the lumbar spine becomes flattened
or even kyphotic, although a Iittle forward flexion may be possible;
extension is prevented by the protrusion Lateral deviation 1s often
present  This position of the spine 1s the ideal one to assist the
protrusion to retrace its steps. Both types of case usually respond
well to immobilisation of the spine by means of a plaster jacket or

* Lancet, Leading Article, October 6, 1045, p. 437

1 Gratz, C M, Amer Jour Roentgen , 1936, 85, 750; and Asch Surg,
1937, 4 461
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lateral bending, or rotation, or combinations of these. T endern.eSS is
usually present at the site of the adhesions, and is often assqmated
with localised muscle spasm. For instance, when present in one
Jambar region, the erector spine of that side is often in a state. of
spasm, causing scoliosis of the lumbar spine with its concavity
towards the affected side. In cases of rheumatic adhestons, a history
of previous attacks of rheumatism, absence of a traumatic cause,
clinical or X-ray manifestations of rheumatism, and some suggestive
xtiological factor will pomt to the true cause.

Many different conditions may cause backache, and as in some
of these manipulative treatment may be futile or dangerous, no
spinal manipulation should be performed without a clear idea of
the condition present and the object to be achieved. Accurate
diagnosis is therefore of the greatest importance, and requires a
patient and exhaustive examination in every case, including
thorough investigation of the medical history. Radiological exami-
nation should never be omitted and medical, gyn®cological, and
psychological colleagues may render valuable aid in difficult back
problems. It is helpful to take the history and carry out the
clinical examination in a routine manner and according to a definite
scheme. Without such a system it is surprisingly easy to overlook
some important factor.

History.—The patient’s complaints concerning the back, their
site, duration, mode of onset, and any factors which increase the
symptoms, must be noted. Sometimes the pain 1s localised, but
often it 1s referred to other regions. Sacro-iliac pain, for mstance,
is often referred to the back of the thigh, and lumbo-sacral pain to
the outer side of the leg and foot. In women, enquiry should be
made about the menstrual periods and previous pregnancies.
When there 1s a history of injury to the back, the date and nature of
this must be accurately stated.

The question of occupational strain 1s mmportant, and it should
always be remembered that general debility, worry, overwork,
frustrations, and an unhappy love affair or incompatibility between
husband and wife are frequent causes of backache in both sexes.

A loaded colon occurring in chronic constipation and growths in
the colon, rectum, or prostate may give rise to lower-back pain.
Affections of the kidney are occasionally responsible for backache.
Pain in the back associated with or following an operation for
malignant growth must always be viewed with grave suspicion.

It is of the greatest importance to rule out tuberculous disease

of the spine by careful attention to the history, to the signs and
symptoms, and to X-ray examination.
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may occur very suddenly without definite history of injury, and the
rarer conditions of unilateral dislocation or subluxation. In all, the
position usually assumed 1s one of ‘“ wry-neck,” the head bemng
laterally flexed towards the affected side and rotated to the opposite
side.

Prevention of Adhesions in the Spine.—In the treatment of
mjuries, of slight or moderate degree, affecting the ligaments or
musculature of the spine, and of rheumatic affections of the same
structures, experience teaches that those cases in which judicious
rest to the affected region 1s combined with heat, massage and
muscular re-education from the first, respond mcomparably better
than those in which treatment by prolonged and uninterrupted rest
is adopted. If the treatment is skilfully performed, the patient
almost invariably expresses a sense of great relief. In the unlikely
event of such simple methods of physical treatment causing an
mcrease of pain and disability they should, of course, be discon-
tinued. It is inconceivable that measures which relieve pamn an_d
make the patient more comfortable can be harmful, yet it 1s
surprising how seldom these measures are intelligently employed
from the first, and how often they are rendered impossible by 2
rigid cuirass of strapping. It seems clear that if early massage and
muscular re-education were employed from the first we should see
a great reduction 1n chronic disabling conditions of the back.

In some cases of acute myofascitis affecting the back muscles an
njection of novocain or some other cocaine preparation mnto the site
of maximum pain and tenderness will often make such movements
comparatively painless, and there 1s evidence that such mjections
followed by active movements of the affected region may result in a
dramatic cure of an attack of *“ lumbago ” or dimimsh its duration
and mtensity.

Diagnosis.—The following classification of backache, though not
exhaustive, includes most of the commoner conditions

Referred from other regions

Associated with static or postural errors.

Congemtal abnormalities

Traumatic, including prolapsed disc and spondylohsthesis.
Rheumatic, mcluding arthritis, fibrositis, or myofascitis.
Specific diseases such as T.B.

Neoplasms, innocent or malignant, primary or secondary.
Combined cases

The most characteristic symptoms of adhesions aie pain and
limitation of some particular movement, either of flexion, extension,

PV Y B B H
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erector spina, and consequently in myofascial lesions the pain will
remain.”’ '

(2) Lateral and Ventral Recumbency.—Pain when lymg on the side
of the lesion suggests a sacro-iliac lesion. Test splngl movements
in these positions; also extension of thighs Investigate for areas
of tenderness 1 back or along nerve trunks. .

3. X-ray Examination —This should never be omitted, and should
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F16 114 —MANIPULATION OF CERVICAL SPINE

mclude lateral or obhique as well as the routine antero-posterior
view of the affected region of the spme  In conditions affecting the
pelvis stereoscopic radiographs are mvaluable. X-ray exammation
may, with special technical methods, be of assistance 1n the diagnosis
of such causes of backache as tumours of the spinal cord and
prolapse of an intervertebral disc.

6. Specal laboratory tests may be indicated, such as Wasser-
mann’s, Kahn’s, the sedimentation rate of the blood-corpuscles,
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Examination of the Patient.—The following scheme is based upon
that of Professor R B. Osgood .

1. General Examunation —Heart, lungs, blood-pressure, tonsils,
teeth, etc.

2. Examination Standing.—Note posture, particularly any mcrease
of normal spmal curves, abnormal deviations of spine, contour of
abdomen, and abnormalities or differences in length of the lower
extremities, including pes planus. Movements of the spine, both
active and passive, and presence of any generalised or local pam or
muscular spasm. If any movement is panful, the patient is asked
to indicate the site with the tip of the forefinger. Shape of chest
and chest expansion.

3. Examination Sitting. — The movements of the spine are
repeated. In lumbo-sacral cases forward flexion 1s limited, but
In sacro-ihac this movement is comparatively free because the
pelvis is supported and the hamstrings relaxed. Reflexes are tested
and disturbances of sensation and motion in the imbs noted.

4. Examunation Lying—(1) On Back —Tilting of pelvis as shown
by alteration in level of anterior superior spines and undue promin-
ence of great trochanter. Measure length of lower hmbs and
examine for wasting of thighs and calves. General mspection of
joints for swelling, tenderness, or limitation of movement. Flexion
of thighs on pelvis with knees bent; in lumbo-sacral lesions this 1s
usually painful, whereas 1n sacro-thac this 1s not the case, because
the pelvis moves more as a whole.

Flexion of the thighs with the knees straight (Goldthwait’s
sign) 1s helpful m distinguishing between low spinal and sacro-ihac
lesions..

Straight-leg-raising, or Laségue’s test, 1s often of value but is
positive 1n a number of conditions, including sciatica, sacro-iliac
strain and prolapsed disc in lumbar region. When tension on the
hamstrings 1s relieved by flexing the knee, the pain will only persist
if it oniginates in the hip-joint. In all other conditions, both mntra-
spinal lesions and extra-spinal, such as gluteal fibrositis and sacro-
ihac strain, pamn will be rehieved Burns and Young? have elaborated
this test as follows “ With the leg raised and the knee flexed just
sufficient to relieve the pain, the head is flexed on the chest. The
pain, 1if due to intraspinal lesions or lesions of the erector spinz or
1ts fascia, will return. Further flexion of the knee will relieve the
tension on the meninges so that the pain from an intraspinal lesion
will go, but relaxing the hamstrings will have no effect upon the

* B H Burns and R H Young, " Protrusion of Intervertebral Disk,”
The Lancel, October 6, 1945, p. 424
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Dorsal Region —Many methods of manipulating the dorsal spine
have been described, but those recommended are as follows:

Method 1.—This is most useful for applying rotation and side-
bending to the dorsal spine (Fig. 115). The patient sits upon a low
stool with the hands clasped behind the neck. The surgeon stands
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Fi6 116 ——METHOD OF APPLYING EXTENSION TO UPrPER
PART oF Dorsar SpiNge

behind or a hittle to one side and, stretching across the front of the
patient, grasps the patient’s arm with one hand and with the other
apphe_s pressure to the posterior aspect of the affected region of the
back in the region of the angles of the ribs. A powerful leverage i

thus obtained and movements of flexion, extension, 51de~bc;1§h'n1§
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tests for tubeiculosis, and various investigations of blood, urine,
feeces, and spinal fluid.

Manipulative Technique—Cervical Region (Fig. 114).—The patient’s
head projects beyond the end of the operating table, the surgeon
grasps the occipital region with one hand, and places the other hand
under the patient’s chin. Very gently, carefully avoiding undue
force, and simultaneously applying traction, the movements of
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F16 115 —METHOD OF APPLYING ROTATION AND SIDE-BENDING
TO DORSAL SPINE

flexion, extension, lateral bending, and rotation are performed.
The principle of immediate re-educational exercises is followed, as
after any spmal manipulation, and, as we have already emphasised
in connection with the articulations of the himbs, should-never be
neglected 1f we desire a rapid and complete recovery. Manipulation
of the neck performed thus may have a valuable effect in cases of

occipital neuralgia and headache.



TREATMENT! SPINE 225

Lumbar Region—~The patient lies supine upon a low couch or
mattress placed upon the floor. The operator fully and forcibly
flexes the thighs to their full extent (Fig. 118). Then, keeping the
thighs in the fully flexed position with one hand, he places the other
hand beneath the patient’s pelvis and flexes, rotates and bends the
pelvis laterally, thus producing corresponding movements at the
lumbo-sacral and lumbar joints (Figs. 119 and 120). Next the patient
1s placed in the side-lying position and the “ pelvic twist * performed
in order to produce maximum rotation of the lumbar vertebre.
This manceuvre, which somewhat resembles a form of manipulation
for the sacro-iliac joint, described in the next chapter, should be

Fic, 118 —MANIPULATION OF LUMBAR SpiNk. FIRST MOVEMENT.
COMMENCEMENT oF FLEXION

performed with the patient lying on both right and left sides
(Fig. 125). Finally, the patient is placed in the prone position and
the surgeon extends the lumbar spine by lifting the thighs back-
ward, m the manner shown in the figure, while he presses firmly
upon an area in the lumbar region immediately above that to
which it is desired to apply the maxmmum degree of extension. At
the same time his assistant (not shown in the figure) applies traction
to the patient’s legs (Fig. 121).

After-Trgatment.*A common cause of a disappointing result after
mamnipulation of the spine lies in the fact that the after-treatment has
been faulty. At the risk of retteration, 1t is necessary to emphasise

15
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and rotation carried out. Side-bending and rotation to the
opposite side are carried out by the surgeon grasping the opposite
elbow or arm of the patient with his other hand and reversing the
process.

Method 2.—This 1s a useful method of applying extension to the
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IF16¢ 117 —METHOD OF APPLYING LEXTENSION TO LowErRr
PParT or DorsaL SpINE

dorsal spine (Figs. 116 and 117). The patient sits upon a low stool
with the hands clasped behind the head and the surgeon stands
behind. The surgeon grips the patient’s arms near the axille,
Next he places his knee just below the affected region of the dorsal
spine, which is protected by a pad, and simultancously applies
traction and extension.
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pain must always be borne m mind. 1{ such exists, special exercises
are prescribed to improve the tone of the abdominal muscles,
supplemented, 1f necessary, by the wearing of a supporting belt o1
corset.

Functional Disabilities of the Spine.—In this group, manipulation
1s performed for its psychological effect. The patient has, in all
probability, been told by many people that the spine is normal,
whereas we must remember that a functional condition is very real
to the patient. It is m this type of case that the bone-setter’s
“bone out of place,” which he proceeds to “‘ replace ” by manip-
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Fic 120 —DMaNIPULATION Or LuMmBAR SPINE THIRD MOVEMENT.
RoryvitoNn oF PELvis aNp Lumsar SPINE

{For Fourth Movement, sec Fig 125)

ulation, has a psychological effect which we cannot ignore. What-
ever explanation we give, we must convince the patient that we are
going to cure the condition by manipulation. This should be carried
out preferably under pentothal anasthesia, and re-education and
suggestion follow immediately, not only by the surgeon, but b

everyone with whom the patient comes into contact. TI;is a.fterBi
treatment must not, however, be of such a nature as agam to
concentrate the patient’s mind upon the back. Re-education b

games or suitable occupation m new and healthy surroundings and fa{‘;i
from the pernicious influence of over-sympathetic relations or friends
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the mmportance of early re-educational spinal exercises, concen-
trating, although not exclusively, on those movements which were
restricted before manipulation *

The patient should have a hot bath a few hours after the
manipulation, after which exercises are performed under the super-
vision of the physiotherapist. These may be usefully preceded by
mfra-red and massage. Such treatment should be contiued until the
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Fic 119 —MANIPULATION or LUMBAR SPINE SECOND MOVEMENT.

The operator by hifting the pelvis imparts further flexion o lumbar and
lower dorsal spine

musculature of the back has recovered its tone and all movements
are full and free. When defective posture 1s present, other factors
must be considered, and in particular the effect of a weak and
sagging abdominal wall in causing or aggravating chronic low-back

* A valuable exercise when lumbar lordosis 1s present 1s to teach the patient
to straighten the lumbar spine against a wall or other flat surface by combined
action of the gluter and abdomunal muscles, which corrects the abnormal
talting of the sacrum and the accompanying lordosis
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by rotation backward on the affected side, usual‘ly succeeds,
provided this treatment is carried out at the earliest possible
moment.

After-Treatment.—In cases of subluxation or unilateral dislocation
unassociated with cord symptoms, immediate massage and gentle
movements may be instituted. Where, however, fra'c“cure. of. an
articular process has coexisted, a short period of immobilisation in a

well-fitting plaster-of-paris case or moulded poroplastic support is
necessary.

Illustrative Cases of Manipulation of the Spine.

Cast 1.—The patient, aged 44, complamed of acute pain in the lower
part of the back which had been present for three weeks. He stated
that he had been subject to frequent similar attacks of ** lumbago " all
huis life, and for many years had walked badly, with the trunk inclined
towards the left side  Beyond an attack of typhoid fever when a boy,
general health had been good.

On Exanunation —Scoliotic curve of moderate degree involving
lower dorsal and lumbar regions, with convexity towards nght side.
Definite spasm of both eiector spimne muscles in lumbar region, more
pronounced on the left side  Forward flexion in lumbar region markedly
restricted and painful, also lateral flexion towards the nght s.de.
Musculature of back ill-developed and weak On lying, marked rain
was caused by full flexion of the thighs, and Kernig’s sign was present on
both sides. X-ray showed no abnormality beyond shight scoliosis.
Patient had never been able to lead a very active life owing fo the back
condition.

Diagnosis —Adhesions m left lumbar and mn lumbo-sacral regions
causing recurrent attacks of " lumbago > and associated with defective
spimal mechanics, weak musculature, and probably a certain functional
element—i e., the typical spinal syndrome and vicious circle.  Manip-
ulation was performed with gratifying results Pain was immediately
and greatly relieved, and after a few weeks of massage and remedial
exercises, completely disappeared, and there has been no recurrence of

lumbago He has an erect beaing, and has been able to take up an
active athletic hie

Cask IL—Miss W, aged 21.  Fows yeais previously the patient was
walking along a pole i the gymnasium, when she shipped and fell astride.
She immediately experienced severe pain n the perineum and coccygeal
region, but there was never any evidence of any gross lesion of the pelvis,
spine, or of the pelvic viscera, either chmically or radiographically. A
very severe form of traumatic neurasthenia followed, associated with
chromc mvahdism. The principal complaints were of lack of energy
so that 1t was impossible to play games, although previously the pa‘bené
had been most active and keen, and of almost constant pain in the
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often lurking in the background and holding up progress, should
be the aim.

Unilateral Dislocations of Cervical Vertebree.—These accidents,
although not very common, occur with sufficient frequency to
demand a knowledge of their reduction  They may occur after some
comparatively trivial accident. The head 1s held in a distinctive
manner, bemg laterally inclined towards the affected side and
rotated to the opposite side, and movements of the neck are pamful
and restricted. The mferior articular process of the upper vertebra
usually becomes displaced 1n front of the superior articular process

B e e ]

i

F16 121 —MANIPULATION OF LUMBAR SpINE FirrH MOVEMENT.
ExTtENSION COMBINED WITH TRACTION,

of the lower vertebra. In some cases there is detachment of an
articular process. A less severe type of injury may be encountered,
in which the articular process of the displaced vertebra rests upon.
the edge of the corresponding process of the vertebra below. There
is thus no actual interlocking, and m this type of lesion the patient’s
head may be laterally inclined towards the opposite side and only
slightly rotated  Good stercoscopic X-rays, which should never be
omitted in any doubtful case of injury to the neck, will reveal the

type of lesion present.

Reduction.—Traction followed by rotation backwards on the side
of dislocation, or lateral flexion towards the uninjured side followed
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neoplasms of the pelvic organs or of the spme or pelvis, Paget’s
cisease of the latter sites, prolapsed intervertebral disc, tuberculous
and non-tuberculous arthritis of the spine, sacro-ihac and hip-joints,
and injuries affecting the same regions, with or without the presence
of adhesions.

The necessity of a thorough investigation of every case of sciatica
1s thus obvious, and particularly before any manipulative treatment
1s undertaken. When sciatic pain has been preceded by an operation
for malignant disease, a secondary growth in the lumbar spme
should always be suspected.

In addition to the primary and secondary forms of sciatica, there
exists a very large group of cases in which the cause cannot be
ascertained. This group was formerly labelled ° essential” or
““idiopathic ”” sciatica Much valuable work has been done upon
this subject, and it has been found that many of the cases i this
group are in fact due to various forms of pressure, not only in the
lumbo-sacral region of the spinal column and in the pelvis, but also
mn the course of the nerve trunk. Goldthwait was one of the first
to draw serious attention to the mmportance of various mechanical
defects of the spme and pelvis 1 the =tiology of sciatica. The
work of Sicard* and of his colleagues and of Puttit has also shed
valuable light upon this problem and has shown that many cases
of ““1diopathic” or “essential” sciatica are due to vertebral
arthrnitis  Sicard and Forestier pointed out that many cases of
sclatic pain are due to pressure upon that segment of nerve which
lies between the anterior and posterior spinal roots and the plexus
and which traverses the imtervertebral foramen. To this part of
the nerve Sicard has given the name “ funiculus,” and to the
syndrome resulting from pressure at this site, the term ‘ funiculitis ”’

Anatomically, an intervertebral foramen in the lumbar region is
bounded as follows Above and below by the intervertebral notch—
n front by portions of the posterior surfaces of the bodies of adjacent
vertebree and of the mtervening disc, behind by the articulation
between the inferior articular process of the vertebra above and the

superlor articular process of the vertebra below Bearing these
facts in mind, it 1s obvious that if the joints between the articular
processes are mnvolved mn an arthritic process or if they are subjected
to 1njury such as sprain or fracture, pressure 1s liable to occur upon
the adjacent funiculus, with resulting sciatic pain

The ntervertebral foramina between the fourth and fifth lumbar

* Sicard, “ Traité de Path Méd et Thérap Appl,” tome 2.

T Putts, V, ““ New Conceplions mn the Pathogenesis of Sciatic Pain,’
Lancet, 1927,1 53 '
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lower part of the spme, and that the back frequently ““ gave way”
She had consulted many distinguished surgeons, both in this country
and on the Continent. Her back and pelvis had also been mampulated
nearly fifty times by an osteopath

On Exanunation —Vague tenderness was found over the lower part
of the spine and over the pelvis generally. The back moved well, and
there was no evidence clinically or radiographically of any gross dis-
placement The mentality was introspective and apprehensive A
diagnosis of hysterical spine was made The following plan of campaign
was formulated The patient was assured that no serious organic disease
or lesion existed, but that some condition was present which could
be completely put rnight by manipulation followed by a course of
exercises Manipulation of the spine was accordingly performed under
gas and oxygen anasthesia, and the principles of after-treatment, to
which we have already referred, rehigiously carried out

Seven weeks later she 'wrote ‘I am niding, swimming, and playing
tennis every day, and 1t 1s sumply marvellous, and we didn’t believe 1t
could ever be. It will just make all the difference to the rest of my life
and to other people’s too ”’ The cure has been maintained

Manipulation in Sciatica and Sciatic Scoliosis.

The term ““ sciatica ”’ should be used to indicate pain in the
distribution of the sciatic nerve, and no more constitutes a scientific
diagnosis than such other vague terms as *“ an@mia "’ or *“ synovitis
The presence of the symptom of sciatic pam necessitates an
exhaustive clinical investigation, which should include good sterco-
scopic radiographs of the lumbar spine and of the pelvis and hip-
joints It is unfortunate that radiographs showing the lateral
and oblique aspects of the lumbar spine and lumbo-sacral region are
often omitted, as these aspects may give valuable information
when the antero-posterior shows no obvious abnormality. )

Varieties of Seiatic Pain.— The term ‘‘ primary ” sciatica 1S
applied to those cases i which neuritis of the sciatic nerve exists
Inflammation which affects the nerve sheath and the mtersht;al
connective-tissue fibres may occur 1n the course of various toxamias
such as diabetes, alcoholism, syphilis and lead-poisoning, or may be
due to the presence of some pyogenic focus. In such cases of
primary sciatica, tenderness on direct pressure over some portion
of the nerve trunk and disappearance of the ankle-jerk are often
present True primary sciatica 1s far less frequently encountered
than the types described below.

Secondary sciatica is due to pressure upon or irritation of the
nerve trunk or its roots, or of any of its branches in any part of
their course It may, therefore, be due to many causes, such as
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patient to flex the thigh on the affected side to the normal angle
of go degrees when the knee is simultaneously extended. Attempts
to perform this movement passively also bring about intense spasm
of the hamstrings. In chronic cases, there may be marked wasting of
the buttock, thigh, and leg, and diminution or loss of the ankle-jerk.

In cases of sciatic scoliosis following mjury the possibility of a

lesion of a lumbar intervertebral disc must always be borne in mind.

Toxic Fibrositis or Myofaseitis.—It has become increasingly clear
in recent years that many cases of sciatic pain with scoliosis are due to
irritation or constriction of the sciatic nerve by adhesions, not in the
region of the intervertebral foramen as described above, but in some
part of its extrapelvic course. It will be remembered that, after
leaving the pelvis between the pyriformis and superior gemellus,
the nerve is intimately related to and lies between various muscular
planes Normally these muscles are covered by smooth layers of
connective tissue and between them movement 1s smooth and
frictionless In many cases of so-called muscular rheumatism, toxic
fibrositis or myofascitis, adhesions form 1 and around these muscles
which may cause sciatic pain by direct pressure upon the nerve or
one of its branches. In the latter case, points of extreme sensitive-
ness can often be discovered, pressure upon which may cause
generalised sciatic pamn (*‘ trigger pomts’). Such adhesions may
form 1n the Iumbar or gluteal regions or in the thigh, and have been
demonstrated by radiography after preliminary injection of oxygen
into the fascial spaces (see p. 216). Sometimes a firm contraction of
the gluteal fascia and of the fascia over the tensor fasciee femoris
may occur, giving rise to abduction deformity of the hip in addition
to the sciatic syndrome. .

During recent years, as already mentioned, other important causes
of sciatic pain have been differentiated clearly and definitely. One
of the most interesting of these is prolapse of the nucleus pulposus
of the intervertebral disc (see p 216).

Manipulative Treatment.—It 1s obvious that the causes of the
sciatic syndrome are many and that treatment will obviously
depend upon the type of case and the stage of disease. X-ray
e?{amination 1s an indispensable prelimmary. To regard manipula-
tion as a panacea for all cases 1s to court disaster. As a general
rule manipulation should be avoided in the acute and early stages,
and at this stage rest and purely medical treatment directed
toward§ the allevlatlon' of pain, and the elimination of toxic pro-
cesses, if present, combined with some mild physical treatment, are
indicated. 'As soon as the acqte symptoms have begun to subside,
gentle movements, both active and passive, may be carefully
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vertebra and between the fifth lumbar and first sacral vertebre are
the smallest in the lumbo-sacral series, and the fourth and fifth
lumbar funiculi are the thickest and also have the longest nter-
vertebral course. When it 1s remembered that the fourth and fifth
lumbar roots (especially the fifth) constitute important elements of
the sciatic nerve, and when 1t is also remembered that the fourth and
fifth lumbar vertebrae are subjected to great strains and stresses,
it will be seen that this region 1s particularly predisposed to the
conditions that may give rise to sciatic pain  Congenital abnormal-
ities such as various degrees of sacralisation of the fifth lumbai
vertebra are also very common in the lumbo-sacral region and
predispose to mjury and to the onset of arthritis, with resulting
pressure upon the fifth lumbar root.

Each jomnt between the articular processes has its synovial
membrane and 1s surrounded by a capsule, and the movements are
of a ghding and rotatory nature. Inflammation of these jonts 18
accompanied by the phenomena which we have previously described
in connection with the larger articulations, and there 1s no reason to
doubt that there 1s the same tendency to adhesion formation In
the earlier and more acute stages of sciatic pain, the funiculus is
doubtless subjected to pressure by the swelling of the adjacent jomnt,
and 1ts dural sheath 1s involved 1 the inflammatory process. In the
later and chronic stages, the funiculus may become constricted by
adhesions, and sciatic pan may be more or less constant and
aggravated by movement of the affected region of the spmne The
movements of the spmal articulations may be stmilarly impeded.

Sciatie Scoliosis.—This term 1s given to a syndrome frequently
associated with sciatic pam. Rigidity of the musculature in the
lumbar region 1s one of the most constant features in this type of
sciatic pam, and 1s at first of a reflex or protective nature ~As has
already been noted, reflex spasm of the muscles acting upon the
joint is a frequent accompaniment of arthritis, and this spasm of the
lumbar muscles frequently exists with arthritis of the lumbar
articulations Many patients, moreover, state that one or moré
attacks of ““lumbago ”’ preceded the onset of sciatic pain

Most frequently the spasm 1s of such a nature that a “‘total”
contralateral scoliosis 1s produced, so that the whole spine inclines
away from the affected side  This attitude has the effect of opening
up the mtervertebral foramina on the affected side and rehieves
pressure upon the fumculus Occasionally the scoliosis 1s homo-
lateral or may alternate. In addition to scoliosis, there is genergl
rigidity of the lumbar region, so that flexion of the lower spme 15
markedly restricted An important sign 1s the mability of the
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regulated, force flexed in the sagittal plane until 1t forms an angle
of shghtly less than go degrees with the trunk. In stretching of
the left sciatic nerve the position of the surgeon’s hands is reversed

This manceuvre 1s of value not only in breaking down or stretching
adhesions around the sciatic nerve m the gluteal region and thigh,
but 1 the treatment of scar-tissue 1 the hamstring group of thigh
muscles and in the intermuscular connective-tissue planes It
should be remembered that the normal range of flexion of the thigh

F16 122 —STRETCHING OF SciaTic NERVE AND MUSCLES AT BACK OF
Ricat Tuicu

with the knce extended 1s to an angle of go degiees with the trunk
i H
and that an attempt to force this movement 1 an exaggerated way

h 3
as 15 sometimes recommended, 1s not only unnecessary, but may

damagf: the hamstring muscles or do serious damage to the sciatic
nerve itself

Stretching of Ilio~Tibial Band.

Obe‘r maintains that contraction of the 1lio-tibial band may cause
chronic low back-ache and even sciatic pam, and it 1s obvious that
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commenced, and if no increase of pain results, they should be
continued. Such movements are of great value in preventing the
formation of adhesions and the resulting chronic disability.

It is 1n the more chronic stages associated with the syndrome of
lumbar pain and stiffness, scoliosis and panful limitation of flexion
of the hip with the knee extended* that manipulation 1s frequently
of the greatest value When the seat of the trouble 1s in the lumbar
or lumbo-sacral region, it is important to remember that mere
stretching of the sciatic nerve trunk alone is usually meffectual and
that the affected region of the spime must be manipulated. Omussion
of this important manceuvre, or failure to perform 1t adequately,
probably accounts for many failures of manipulative treatment for
scilatic pain.

Some authorities pin their faith on immobilisation of the lumbar
spme 1n this type of sciatic pain. Such temporary immobilisation
15 desirable if 1t is due to a ruptured disc, and in the cases under
consideration such immobilisation may relieve pain while the spmal
support 1s worn by minimising pressure upon the funiculus as 1t lies
mn the intervertebral foramen. However, as has been {requently
pomted out m this book, this rehief from pam 1s deceptive, as the
prolonged rest causes the insidious formation of adhesions around
the funiculus which, unless suitably treated, may cause permanent
disability. In such cases, many patients are condemned to the
wearing of a spinal support permanently and unnecessarily Need-
less to say, these remarks apply to cases in which the radiograph
shows slight or moderate arthritic changes When the changes are
advanced, the spmal jacket may be ultimately necessary, but as a
considerable degree of improvement may sometimes follow manip-
ulation, 1t seems only reasonable to give this a preliminary trial.

Manipulative Technique—Stretching of the Sciatic Nerve (Fig. 122).
—This 1s an operation for which perfect muscular relaxation 18
necessary and necessitates some form of anasthesia. Pentothal 1s
of considerable value, supplemented, 1f necessary, by gas and
oxygen. The patient hes supine upon a low couch and the operator
stands upon the affected side while his assistant steadies the opposite
lower extremty and keeps 1t flat upon the couch The surgeon
grasps the affected lower extremity in the manner shown n Fig 122,
which represents stretching of the right sciatic nerve The patient’s
foot lies in the crook of the surgeon’s right elbow, and the patient’s
leg and thigh are firmly grasped in the manner mdicated. In this
way the affected lower extremity is converted into a rigid column.
The thigh 1s then firmly and with gradually increasing, but carefully

t Straight leg-rasing test also known as LasCgue’s sign



CHAPTER IX
MANIPULATIVE TREATMENT: THE SACRO-ILIAC JOINT

Surgical Anatomy.*—Marked differences exist i the descriptions
of this important joint in the standard textbooks of anatomy. It 1s
a somewhat difficult joint to dissect or demonstrate satisfactorily,
with the result that 1t 1s often overlooked

Oprmions differ whether a subluxation can or cannot take place
at this jont, and it has often seemed that in many cases that
crucial fact, the anatomy of the joint, has been overlooked It has
been mamtained by some, who consider that sacro-iliac stram or
subluxation does not occur, that the joint 1s a synchondrosis.
Cunningham’s “ Anatomy " refers to the sacro-ibac joint as a
diarthrosis formed between the contiguous auricular surfaces of the
sacrum and ihum, and states that each of the surfaces 1s more or
less completely clothed by hyalne articular cartilage Reference
1s made to the capillary nature of the joint mnterval which may be
crossed by fibrous bands, and to the mmperfect and rudimentary
nature of the articular cavity

Morris speaks of the jomt as a diarthrosis (subdivision, arthrodia),
but refers to an ear-shaped cartilaginous plate which unites the bones
firmly and is accurately applied to the auricular surfaces of the
sacrum and illum. It 1s about 2 millimetres thick 1n the centre, but
becomes thinner towards the cdges. Though closely adherent to the
bones, 1t tears away from one entirely, or from both partially, on the
application of violence It 1s really one mass, and 1s only occa-
sionally formed of two plates with a synovial cavity between them.
A more or less extensive synovial cavity 1s occasionally present
within the fibro-cartilage, and also a synovial lining to the ligaments
passing in front and behind the articulation

Gray’s “ Anatomy " classifies the jomnt among the amphiarthroses,
but otherwise the description given closely corresponds with that
given by Morris.

Testut sums up the matter by stating that the articulation
resembles an amphiarthrosis by the limited amount of movement
possible, and by the presence of a layer of fibro-cartilage between the
articulating surfaces, but that it resembles a diarthrosis mn having
a joint cavity and a synovial membrane. He adopts Sappey’s

classification of the jomt as a diarthro-amphiarthrosis.

Sappey has minutely described the cartilagmous coverings of the

* This aspect 15 simplified 1f reference be made to the bones of the pelvis
and to the articulated skeleton,

237
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contraction of the band may cause a painful limitation of adduction
of the thigh. The manceuvre that Ober recommends for eliciting
this contraction of the ilio-tibial band is as follows-

The patient lies on the unaffected side with the hip and knee of
that side fully flexed

The examiner stands behind the patient and, assuming that the
patient 1s lying on the left side, places his left hand upon the right
trochanteric region.

The surgeon’s right hand grasps the right leg of the patient just
below the knee and abducts the right thigh fully and then hyper-
extends 1t while abducted

Next, the surgeon allows the thigh to drop towards the table.
Ober claims that in the presence of a tight ilio-tibial band the thigh
remamns abducted, even in the anzsthetised patient. He recom-
mends for this condition that the ilio-tibial band be transversely
divided by operation.

It has become recognised of recent years that the 1lio-tibial band
plays a very important part in the maintenance of the stability of
the lower extremity, and if this structure is contracted or can be
merimimated as a definite cause of lower back or sciatic pain,
thorough stretching under ansthesia, which may be repeated 1if
necessary, should be performed before undertaking division of such
an important structure.

Mampulation of the Lumbar and Lumbo-Sacral Region —The
technique of this manipulation m cases of sciatic pain of vertebral
origin differs in no important respect from that described on
pages 225 and 246, to which reference may be made. In practice,
the manipulation of the lumbar and lumbo-sacral regions 1s best
preceded by stretching the sciatic nerve trunk and hamstring group
by the method just described, and, as already pointed out, a com-
bination of the two methods should always be carried out i
manipulation for sciatica and the sciatic syndrome.
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Artieular Surfaces.—The articular surfaces of sacrum and ilium
are somewhat L-shaped, the anterior hmb bemng somewhat shorter
and wider than the inferior hmb. The articular surface of the
sacrum is shghtly concave from side to side, the concavity being
most marked at the angle between the two limbs. Here the junction
between the posterior and upper borders forms a promunent lip
which fits into a corresponding depression behind the convex artic-
ular surface of the thum. This constitutes an important interlocking
mechanism around which rotation takes place. If, moreover, a
coronal section be made through this portion of the pelvis, it will be
seen that this part of the sacrum constitutes a wedge, the truncated
apex of which is directed downwards. :

Movements.—A slight but quite definite amount of movement,
both ghding and 1otatory, occurs at this joint. Gliding may be
upwards and downwards, or forwards and backwards. But the
most 1mportant movement is of a rotatory nature and takes place
around the mnterlocking mechanism of the middle segment described
above In this rotatory movement, either sacrum or ilium may be
the principal factor. In the case of the former, assuming that the
force is acting from above upon the sacrum, the anterior and upper
part of thesacrum is tilted downwards and forwards, thus diminishing
the antero-posterior diameter of the pelvic inlet, and the lower and
posterior part is displaced upwards and backwards, mncreasmg the
antero-posterior diameter of the pelvic outlet.

Forward pressure upon the lower end of the sacrum will have the
opposite effect The movement of the upper segment is principally
himited by the strong interosseous and posterior sacro-iliac ligaments;
that of the lower segment by the great and small sacro-iliac higaments.

This rotation of the sacrum may cause symptoms of bilateral
torsion stram. In the case of the ilium, it should be remembered
that important muscles are attached to the os innommatum. For
instance, a sudden powerful action of the rectus femoris, attached to
the anterior superior ihiac spine, may rotate the iliac element down-
wards and forwards, causmg an anterior torsion sprain (Fig. 123).
Smmilarly, sudden powerful action of the hamstring group attached
to the 1§§h1al tuberosity may rotate the 1schial element forwards
and the iliac element backwards, causing a backward torsion spram.

Affections of the Saero-Iliac Joint.

The joint 15 subject to many of the injuries and diseases which are
encountered in other articulations. Owimng, however, to its deep-
seated position, the mdirect nature of many of the signs and symp-
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articular surfaces He states that they have not the pure white
and ghstening surface of articular cartilage; that the sacral surface
1s smooth, but that the ihac 1s rough and tuberculated; and that
while the cartilage of the ihac surface 1s fibro-cartilage, that which
clothes the sacrum consists of two layers—a deep of hyaline cartilage
and a more superficial of fibro-cartilage.

Brooke has recently re-examined the anatomical problem, his
observations bemng based upon exammation of two hundred sacro-
iliac jomnts obtamed from dissecting and post-mortem rooms.

He concludes that the old description of the jomnt as an amphi-
arthrosis was the description of a pathological change. The normal
jomnt 1s of the diarthrodial type, and 1n all probability takes part mn
movements backwards and forwards of the lumbar spine  Male and
female joints are quite distinct in function and mobility, for whereas
the former 1s built for strength, aided by the presence of extra- and
intra-articular tubercles, the latter 1s altered to meet the require-
ments of parturition and an increase in mobihity. This 1t does by
movements 1n a transverse direction as well as the rotatory move-
ment described by Walcheren The jomt cavity itself 1s well
defined, with a continuous fringe of synovial membrane attached to
the margins of the articular cartilage

The author’s own nvestigations support these views.

Ligaments.—The articular areas of the sacrum and ihum are
connected by the following ligaments

Anterior sacro-iiac

Short posterior sacro-iliac
Long posterior sacro-ithac
Interosseous sacro-thac.

The anterior sacro-illac hgament 1s of moderate density and 1s
attached to the anterior and inferior or pelvic margins of the articular
surfaces The short and long posterior sacro-ihac ligaments need
no special notice, but the interosseous ligament 1s of great importance.
It 1s called by some anatomists ‘' the deep portion of the posterior
sacro-1llac ligament,” and the lgament, which 1s very strong,
passes between the rough areas above and behind the auricular
surfaces of 1lium and sacrum. Its function 1s an important one. It
1s to be remembered that the sacrum differs from the keystone of an
arch 1 that its ventral surface 1s wider than the dorsal. There 1s
thus a tendency n the erect position for the supermmposed body
weight to drive the sacrum downwards and forwaids into the pelvis.
This tendency 1s counteracted by the interosseous ligament.
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normal forward convexity of the lumbar spine 1s diminished, leading
to flattening of this region. This type also leads to serious atltera—
tions in the spinal mechanism. Pregnancy .and. prolonged lllpgss
are important predisposing causes of chronic b1}atera1 sacro:ﬂ?ac
strain or subluxation. In the former, relaxation of the joint
hgaments 1s physiological, and in some cases the normal stability is
never completely regained. After prolonged illness the muscular
tone may be seriously dimimshed, and the normal support of the
spine withheld, so that undue strain is placed upon hgaments,
relaxation occurs, and the spinal mechamsm is profoundly altered.

Tic 123 —DIAGRAMMATIC REPRESENTATION OF ANTERIOR TORSION
STRAIN OF LEFT SACRO-ILIAC JOINT

A, axas of rotation mn sacro-thac jomnt, IL, ithum, IS, ischium, P, pubes The
dotted hine represents in a deliberately exaggerated manner the rotation
of the os innomunatum 1n anterior torsion strain  The arrow shows the

direction of the force to be applied to the ischial tuberosity 1n correcting the
subluxation

Unilateral Cases.—Acute sacro-liac stramn 1s usually brought
about by force applied to the ilium, often by a sudden and violent
muscular contraction; the displacement at the sacro-iliac joint when
present being usually a slight rotatory displacement of the ilium
upon the sacrum. In anterior torsion stramn (Fig. 123) there is a
shght forward rotation of the upper or iliac portion of the inno-
minate bone upon the sacrum associated with backward rotation
of the lower or ischial portion. In posterior torsion strain there 1s
a backward rotation of the upper or 1liac portion associated with
forward rotation of the 1schial or lower portion. This type is often
due to a sudden and violent contraction of the hamstrings.

16
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toms, and 1its intermediate position between the hip-joint and spine,
diagnosis sometimes presents special difficulties. For this reason,
tuberculous disease of the joint 1s often overlooked until 1t has
reached a somewhat advanced stage. The importance of radio-
graphic examination of all cases of pain in the sacro-iliac region is
therefore obvious, although the X-rays are often difficult to interpret
and may not show suspicious changes until well-developed disease
is present. We are here concerned with those conditions of the
sacro-1iac jomnt which can be benefited or cured by manipulation,
and shall, therefore, confine our remarks manly to the conditions
known as sacro-iliac strain and subluxation

It 1s important to remember, however, that many of the signs and
symptoms that will be described are seen 1n affections of the sacro-
iiac joint and its higaments, due to non-tuberculous infection and
toxemia, m which manipulation may also be of considerable value.
In some instances, the symptoms may be due to stramn and super-
added infection or toxamia 1 variable proportions, as we have
seen to occur 1n many other jomts.

Mechanism of Saecro-Iliac and Lumbo-Sacral Strain.

Bilateral Cases.—It has already been noted that excessive down-
ward and forward rotation of the sacrum 1s normally prevented by
the strong interosseous posterior sacro-liac ligaments. When, for
any reason, such rotation has become extreme or excessive it 1s clear
—particularly in bilateral cases—that great strain 1s also exercised
at the lumbo-sacral articulation, particularly at the articulations
between the articular processes of the fifth lumbar vertebra and the
first sacral vertebra. In this way, the articular surfaces and even
the spinous processes are forced mto firm and close apposition,
leading to pam and himitation of movement. Posture, mstead of
being maintamed by muscle tone, becomes largely dependent upon
ligaments which become unduly stretched, and upon excessive
strain upon articular surfaces. In an attempt to restore the normal
equilibrium, compensatory lordosis of the lumbar spine takes place,
and profound alterations and disturbances result in the spinal
mechanism. The rotation of the sacrum is the primary factor in a
train of consequences which give rise to a complicated syndrome, 1n
which, owing to muscular wasting, a vicious circle can often be
traced.

In other cases, particularly after prolonged lying on the back, the
opposite state of affairs exsts, and the upper end of the sacrum
rotates backwards and the lower end forwards. In such cases, the
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Movements.

Flexion of Spine.—The movements of the lower back that are
restricted or pamful in the standing, sitting, and lymng positions
respectively may be tabulated as follows, in which table comparisonis
also made with the corresponding movements m lumbo-sacral strain:

STANDING

Muscle spasm keeps
lumbo-sacral region ngid
and forward bending
takes place at hups and in
upper lumbar and dorsal
regions

STANDING

The patient bends for-
ward first by flexing lum-
bar spine, then by tilting
pelvis until hamstrings
become taut Next he
either stops or bends

Lumbo-Sacral Strain

SITTING

Same lLimitation of
forward bending occurs
as i flexion standing

Sacvo-Ilac Stramm

SITTING
Forward flexion usu-
ally free, as, owing

to relaxation of ham-
strings, no leverage is
transmutted to the pel-
VIS

LYING
Passive lumbar flex-
ion by flexing hips

on pelvis pamful and
restricted as on flexion,
standing and sitting

LYING
Pelvis moves as a
whole owing to absence
of leverage TForward
flexion usually free and
panless except in very
acute cases

further by flexing knee
and relaxmg hamstrings

Straight Leg Raising.—If the lower extremity be raised from the
couch to the vertical with the knee fully extended, the hamstring
muscles become taut, and unilateral tension 1s brought to bear
upon the pelvis. In sacro-iliac cases this test is painful, but 1s also
productive of pain in certamn other conditions such as sciatica
(Lasegue’s sign).

A useful pomt m differential diagnosis 1s that m sciatica, if the
patient’s ankle 1s dorsiflexed while the lower extremity is in the
above position, increased pam results. Such increased pamn is
unusual i cases of uncomplicated sacro-ihac strain

As the patient inchines the trunk away from the affected side, a
functional scoliotic curve of the lumbar region develops with its
convexity towards the affected side. Compensatory tilting of the
pelvis occurs with apparent shortening of the lower extremity on the
side of the lesion. Wasting of the muscles of buttock and thigh 1s
frequently present. Occasionally there 1s pain on compressing the

iliac bones together, and a difference in the relative positions of the
posterior superior iliac spines.
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Subluxation.—It 1s probable that the irregulanty of the articular
surfaces of the sacro-iliac jomnt predisposes to subluxation. It 1s
easy to see that a shight rotatory displacement of the mnominate
bone upon the sacrum might cause acute pamn and disability
and might become fixed owing to the irregularity of the articular
surfaces Moreover, such a shght displacement might occur with-
out radiographic evidence.

To sum up, chronic stramn may give rise to relaxation of the jomnt
hgaments, which may or may not be associated with subluxation.
Acute stram may occur alone, may be associated with subluxation,
or may be followed by symptoms of chronic stramn as above.

Pain.—The nerve supply of the sacro-thac jomnt 1s derived anterl-
orly from the lumbo-sacral cord (L. 4 and L. 5), posteriorly from the
first and second sacral nerves, and below from the superor gluteal
nerve. The obturator nerve may, in some cases, contribute to the
mnervation of the joint. Owing to these mnervations, pamn may be
referred to the posterior aspect of the thigh or to almost any part of
theleg  Usually, however, the leg pamn 1s felt on the antero-lateral
and posterior aspect, and on the outer aspect of the ankle Pam
may also be felt which follows the course of the superiol gluteal
nerve from the sacro-sciatic notch outwards towards the tensor
fasciee femoris When the obturator nerve takes part mn the
mnervation of the jomt, pain may also be experienced upon the
mner aspect of the thigh.

Effect of Position upon Pain.

Standing.—The patient bears most weight upon the leg of the
unaffected side, and keeps the leg on the affected side shghtly
flexed, as this relaxes the hamstrings and lessens weight transmission
thiough the affected joint.

Sitting.—The patient sits upon the unaffected buttock, thus
avording weight transmission and pressure upon the sciatic nerve
on the affected side.

Lying.—The patient les either upon the back or upon the un-
affected side.

Walking.—This aggravates the pamn, and, m gomng upstairs, the
patient progresses one stair at a time, draggmg the Iimb of the
affected side after him. The patient tends to walk with the body
inclined away from the affected side.

Tenderness 1s present at a characteristic and very localised
area, usually about a centimetre in diameter, over the posterfor
sacro-iliac ligament between the posterior superior and posterior

inferior 1liac spines
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Treatment.

In chronic strain, the condition is primarily due to weakened
musculature, and our aim must be to correct this by a judicious
combination of suppoit and muscular re-education. All faulty
attitudes, both standing and sitting, must be corrected.

It must be remembered that although mechanical supports are
useful as a temporary measure, they do not correct the primary
muscular weakness, and a successful issue depends largely upon
building up the spinal musculature by special exercises.

F16 124 —CORRECTION OF BACKWARD TORSION STRAIN oF RIGHT
Sacro-Iriac Joint. METHOD 1.

'When these measures have been given a fair but unsuccessful
trial, and when subluxation is suspected, both from X-ray and the
obstinate nature of the symptoms, manipulation often proves a
successful procedure. In those cases associated with abnormal
laxity of the jomnt, manipulation is contra-indicated, and if a
combiation of mechanical support by a corset or special belt and
of muscular re-education fails to relieve the pain and disability, 1t
will probably be necessary to bring about ankylosis of the joint ’b 7
means of a bone graft. ’

Some acute forms of strain may recover with such local measures
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Although 1 lesions of the sacro-iliac joints there is almost
invariably Iimitation of certain movements, there is 1n some cases
hypermobility, particularly when, as the result of long-contnued
strain, the jomts have become relaxed.

This may be detected by hyperextension of the thighs, or if the
crests of the ilia are grasped with the two hands, with the thumbs
resting on the sacrum, and the patient raises first one knee and
then the other, the motion of the sacro-ihac joint may be felt. In
such cases, the patient often complains of a feeling of marked
instability. These signs and symptoms are more often encountered
in the bilateral cases following pregnancy

Sacro-ihac strain, both acute and chronic, and conditions of re-
laxation are recognised clinical entities.

Although acute unilateral subluxation 1s anatomically possible,
and one is often led to suspect it strongly, the diagnosis cannot at
present be made with any degree of certamty.

However, the sudden onset of acute symptoms associated with
the sacro-iliac syndrome after some particular movement and their
equally sudden relief by manipulation, often accompanied by an
audible ““snap,” 1s strongly suggestive of a minimal shift of the
articular surfaces.

Radiographie Appearances.

We here approach a problem concerning which there is considerable
difference of opinion. Some, although admitting the existence of
sacro-iliac stramn and subluxation as clinical entities, deny that the
latier condition is recognisable radiographically. Those holding the
opposite view pomnt out that as the displacement 1s not vertical but
rotatory, a stereoscopic radiograph of the whole pelvis 1s necessary
for 1ts demonstration, and also to demonstrate disalignment of the
symphysis pubis which 1s said to be diagnostic It must be re-
membered, however, that minor abnormalities of the pelvis are
frequently discovered accidentally and give rise to no symptoms,
moreover, a shight difference in the angle of projection of the X-rays
on the two sides may give rise to an appearance 51mulatin'g a
displacement. It 1s clear, therefore, that a diagnosis of sacro-ihac
subluxation cannot be made from radiography alone, although
sometimes good stereoscopic radiographs of the whole pelvis may
furnish suggestive evidence.

In chronic cases of relaxation, proliferative changes may be seen
at the joint margins, particularly below, or increased density along
the jomt line, indicating that osteo-arthritic changes have super-

vened.
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which in this case is uppermost, is flexed to a night angle and
projects over the side of the couch. The operator with his left hand
then forces the patient’s right shoulder backwards into contact with
the couch, and with his right hand applies pressure to the upper and
back part of the patient’s right ihac bone mn a downwards and
forwards direction, thus rvotating it forwards. This movement
involves also a rotation of the lumbar and lower dorsal vertebra
in the opposite direction.

In bilateral forms, the respective manceuvres must be carried out
on both sides.

A somewhat similar technique may be employed to produce
rotatory manipulation of the lumbar spine, except that the forward
thrust of the operator’s hand 1s apphed at a hugher level.

After-Treatment.—In the more acute forms, relief is usually
immediate. In a small percentage of cases, further manipulative
treatment may be needed owing to recurrent attacks, and, rarely,
repeated attacks may necessitate arthrodesis of the sacro-iliac joint.
In the chronic forms associated with relaxation and weakened
musculature, temporary support in the form of a sacro-thac belt
or corset should be combined with muscular re-education. which is
the main essential in preventing a recurrence of symptoms.
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as rest, radiant heat, and muscular re-education Others piove
extremely resistant to every form of local treatment, and in such,
treatment by manipulation is a method of proved value which,
paiticularly in unilateral cases, 1s accompanied by a high per-
centage of successful results

Manipulative Technique.—General anasthesia 1s advisable, and
mtravenous pentothal is particularly valuable

The technique differs according to the type of stram present.

Torward Torston Strain —This s treated by forced flexion of the
thigh with the knee extended as i Fig. 122  This manceuvre, by

Fic 125 —THE ““ PELVIC TwisT ” To CORRECT BACKWARD TORSION
STRAIN OF RIGHT SAcro-ILiac JoINT

tension upon the hamstrings, pulls the ischial tuberosity forwards
and the ilium rotates backwards into position.

Backward Torsion Strain—Method 1 —The patient 1s placed 1n the
lateral lying position with the affected side uppermost and with the
hip and knee-joints nearest the couch fullyflexed to fix the lumbar
spine. The uppermost thigh is then hyperextended. This manip-
ulation, by pulling upon the rectus femoris and Y-shaped higament
of the hip-joint, rotates the ilium forwards 1nto position (Fig. 124).

Method 2z.—The “pelvic twist.” This manccuvre 1s shown
in Fig. 125 as applied to backward torsion stram of the right
sacro-liac joint. The patient lies 1n such a position that the upper
part of the trunk is in the supine position, and the lower part,
including the pelvis, m the side-lymg position. The mght thigh,
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placed upon the history and the radiographic appeaiances .taken
in conjunction with the other clmical signs previously men?mned.
The surgeon must never yield to pressure on the part of patient or
relatives to perform manipulation of such a joint. The tubercle
bacilli which have become imprisoned by connective tissue may be
set free by the forced movement, and give rise to an acute inflam-
matory condition of the joint, which may progress rapidly. Abscesses
may form, burst, and give rise to chronic discharging sinuses, which
become secondarily infected. Amputation may become necessary
owing to complete disorganisation of the joint and to prevent the
patient steadily going downhill from pam, secondary wnfection, or
lardaceous disease.

Furthermore, the forced movement may not only stir up the
latent organisms m the joint mto activity, but, in children partic-
ularly, may disperse them throughout the body by the circulation,
giving rise to generalised miliary tuberculosis.

Fracture of an Adjacent Bone, Dislocation, or Damage to
Bloodvessels, Nerves, or Other Important Struectures.

In ankylosis of a joint the bones in the region ot the articular
ends undergo a greater or lesser degree of disuse atrophy. In
attempting to restore movement in such conditions there is a grave
risk, unless care be taken, of causirg a fracture of the adjacent
bone.* The risk of fracture of the surgical neck of the humerus or
of dislocation of the humeral head in manipulating a stiff shoulder-
joint has already been mentioned. The same risk is present in
unreduced dislocations of long standing in which peri-articular con-
tracture has occurred; in such, a degree of force, which is insufficient
to remove the obstruction to movement caused by such peri-articular

* Although great care should obviously be taken to avoid a fracture during
mantpulation, such an event need not necessanly cause the surgeon sleepless
mights as 1t may m the long run be to the patient’s advantage The author
has fractured a bone on two occasions only n twenty-five years of manipula-
tive work The first case was one of mampulation of a very stiff shoulder
with marked adduction and lumitation of abduction A fracture of the
surgical neck of the humerus occurred  This was set appropriately so that
the range of abduction was greatly increased and the final result was sumilar to
that of a planned osteotomy of the surgical neck. The second case was one
of obstinate hmitation of extension of the knee by some 1 5 degrees Here a
supracondylar fracture had the effect of completely correcting the limitation
of extension, and the final result was satisfactory. These cases are mentioned
not to minimise the need for great care to avoid fracture, but to show that suc};
an cvent need not always cause the surgeon unduc depression of spirits,



CHAPTER X
DANGERS OF MANIPULATION IN UNSUITABLE CASES

In the preceding chapters an atiempt has been made to point out
some of the dangers of misapplied manipulation. The subject is
of such importance that 1t will be the aim of this chapter to
summarise the principal risks and dangers which, needless to say,
are paiticularly applicable to unqualified practice.

It should be pointed out, at the outset, that not only may there
be danger in the mamipulations themselves, but that even when
more futile than dangerous, this form of treatment may prevent a
patient from seeking proper medical advice until, as in cases of
malignant disease, the favourable time for treatment has irretriev-
ably passed.

Tuberculous Arthritis.—This subject has been discussed in Chap-
ter IV, and the importance of X-ray examination has alrea.d.y
Leen stressed. The dangers of manipulation in this form of arthritis
are, however, so great, that, at the expense of a certam amount of
repetition, 1t is considered advisable to emphasise again a few special
points.

In many types the symptoms aie acute, the pain 1s severe, a}nd
it must be obvious, even to the most ignorant, that manipulation
of any kind 1s absolutely contra-indicated. It 1s well known,
however, to all experienced practitioners that tuberculous disease of
a jont may be of a very chronic nature, with slight swelling of the
jomt, particularly after exercise, a little limitation of movement In
certain directions, and localised tenderness. At first sight, such a
case may appear to be one of chronic synovitis due to some mechan-
ical cause, or may be considered to be one of the non-tubercglqus
forms of arthritis. It is only after the most thorough and exhaustive
examination by a trained and qualified practitioner or, better stll,
by a team of colleagues working 1n unison that an accurate d1agnosis
1s possible.

There have been many disastrous results of manmpulation by bone-
setters 1 such cases. Differential diagnosis has already been
touched upon (vide Chapter IV), but there are two signs in particular
that should make the practitioner suspicious. These are (a) per-
sistently rased temperature over the jomnt, (b) marked muscular
wasting. There 1s, agam, a large and important group Olf stiff
joints due to old tuberculous disease in which signs of active disease
are no longer present. In these, the clinical sign of raised local
temperature will not be present, and principal reliance must be

248
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Pain and stiftness of the back in a patient who has had an opera-
tion for malignant growth should always arouse suspicions of
secondary spinal metastasis.

Myositis Ossificans.

In this condition, following an injury of, or in the vicinity of, a
jomt, particularly the elbow-joint 1n children, there is a formation of
new bone in muscle, ligament, tendon, or other connective-tissue
structures, which gives characteristic radiographic appearances.
The condition is probably due to the hiberation of osteoblasts or
bone-forming cells from beneath the torn periosteum, which escape
into the surrounding parts, where they proliferate. In children 1t
is stated to be more common after dislocation of the elbow-joint
than after fracture m the region of the elbow, so that the possibility
of osseous metaplasia of connective-tissue cells cannot be ruled cut
of court. It is characteristic of this condition that massage, passive
movements, and manipulations cause mcreased pain, swelling, and
muscular spasm, and increase the rate of formation of new bone.
All such treatment, therefore, 1s absolutely contra-indicated. If a
little painless active movement persists it may be very carefully
encouraged, and 1s a valuable sign of commencing recovery. It
should steadily increase, provided nmisguided efforts at forced move-
ment are avoided. There 1s no objection, however, 1if the jont has
become fixed m a bad position, to moving 1t gently under anzsthesia
mto that position which experience has shown to be the best should
ankylosis prove inevitable. Manipulations or passive movements
are also contia-indicated in most acute inflammations of joints,
although gentle active movements, if at all possible, should be
encouraged, and are valuable in preventing subsequent ankylosis,
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contracture, may suffice to cause fracture. When there is risk of
fracture owing to the density of adhesions, manipulation is of
doubtful value, and attended with the least satisfactory results.
Neither is it fair to judge the value of manipulation by the somewhat
disappointing results scen in this type of case.

The reaction when such dense adhestons aie broken down is so
severe that the tendency to restiffening of the joint 1s very marked.
The choice in these cases lies between—

(@) Leaving well alone.

(b) A series of manipulations, the mampulator resting content with
a few degrees of increased range by each, and consolidating the
ground gamed before launching a further attack.

() Surgical operations such as excisions, osteotomies, tenotomies
or capsulotomies.

(d) Orthopaedic apparatus.

These remarks apply also to the question of injury to blood-
vessels and nerves during manipulation. As a general rule, such
accidents are usually due to the use of an undue degree of force,
to the use of manipulation where open operation is indicated, or to
an attempt to do too much at one manipulation.

Neoplasms of the Joinis and Spine.

Pain and stiffness of a joint or of the spine may be due to a
malignant neoplasm. In the museum of the Royal College of
Surgeons of England are at least two specimens of such a condition
involving the knee-jomnt obtained from limbs which, previous to
amputation, had been subjected to manipulation by bone-setters.

In the museum of St. Bartholomew’s Hospital is a specimen
(No 4718) of myeloid sarcoma of the head of the tibia, with the
following description

“ Removed by amputation from a man aged 36 years Iour years
previously he began to suffer pain in the left knee-joint, and was advised
to wear an clastic knee-cap. This he did for six months ~ Towards the
end of that period the knee began to enlarge and grow slowly bigger.
Twenty months before the operation he consulted a bone-setter, who
diagnosed displacement of a cartilage and conducted a course of fouiteen
manipulations without benefit to the patient ”

Many cases are on 1ecord of malignant growth of the spmal
column which have been subjected to manipulation by bone-setters
with disastrous results. Such tragedics may be avoided by careful
clinical examination and by insisting on X-ray examination prior
to manipulation.
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of movement obtained by manipulation, and thus prevent the
renewed formation of adhesions, and to restore the wasted muscles
and the strength and usefulness of the limb, it is of first-rate
importance to follow every manipulation by a well-planned course
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F1¢ 126 -- GUTHRIE-SMITH SUSPENSION APPARAVIUS
In use i mobihisation and re-education of the muscalature of the night knee.

ol muscular exercises. The principles of muscular re-education are
beyond the scope of this work, but a few special points may be

noted. As a general rule re-education by exercises—i.¢

formed by ., those per-

the patient—are far more valuable than passive move-

ments carried out for the patient by another person, or by mechanical



CHAPTER XI
NOTES ON AFTER-TREATMENT

SoME of the principal pomts in after-tieatment have, as far as
possible, been discussed under individual headings. In this chapter
an attempt will be made to summarise briefly the main principles.
For further details, special textbooks and monographs on physical
treatment should be studied.

Exercises and Muscular Re-education. — After manipulation,
the joint must be voluntarily moved through the increased range at
the earliest possible moment. When the adhesions are shght, the
movements through the increased range must be performed im-
mediately or within a few hours of recovery from the ansthetic.
In minor cases it 1s often advisable to hold the limb 1n the previously
mmpossible position, so that when the patient recovers from the effects
of the anzsthetic he is personally convinced of his new power. In
cases of moderatc degree, the after-treatment 1s similar; but it may
be two or three days before the patient can actively perform the
full range of movement obtamned by manipulation. In cases asso-
ciated with the presence of more dense adhesions, and in which 1t
has been possible to restore full range by one manipulation, the
limb 1s placed for a short period i the corrected position, which
corresponds 1n most cases to the ‘‘ position of election.” For
instance, the hip and shoulder are abducted and the wrist extended
The joints are retained thus by appropriate splintage for a short
time, which should rarely exceed twenty-four hours, i order to
allow reaction to subside, heat and massage bemg given from the
first. At the end of this period, movements are begun, active being
more valuable than passive. It may, however, be advisable to refix
the limb in the corrected position at the end of each period of
movement for a variable period, which, however, should rarely
exceed seven days.

In cases where the adhesions are more marked and in which a
series of manipulations 1s necessary, active movements through
the ncreased range are carried out after each manipulation, and
temporary retention by splintage in the improved position is often
desirable in the intervals of re-education.

In most cases, and m all in which adhesions are marked or have
existed for a long period, a certain amount of muscular wasting
exists, which may be general or affect some particular group. It
may be due to disuse, or may be reflex in origin, and not mfrequently
both causes are present in combination. To preserve the full range
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and relaxing muscular spasm, and in improving the circulation of
the joint. After a simple manipulation, the patient is advised to
exercise the limb under hot water, in addition to any special physical
treatment prescribed. After manipulation of the spine a daily hot
bath 1s prescribed as a prehmmary to the cssential spinal exercises.

The value of massage in the after-treatment of disabilities of the
jomts and spine has perhaps been overstressed in the past. Super-
ficial stroking massage (effleurage) under the radiant heat or mfra-
red lamp lessens muscular spasm by a reflex effect, eases pain, and
is a useful preliminary to re-educational exercises. Deep massage
must be used with great care and discrimination. The deeply rooted
custom of attempting to “ break down ” acutely tender fibrositic
areas in this way subjects the patient to unnecessary pamn and
often to an indefinite prolongation of disability.

If massage is prescribed it is necessary to issue clear instructions
to the physiotherapist concerning its relative importance n any
scheme of treatment. Tn the after-treatment of stiffened jomnts its
therapeutic value is negligible compared with the great importance
of special re-educational exercises. If massage is not considered
necessary, this must be clearly indicated, and unless the instructions
are specific 1t will often be found that physiotherapists trained m
former days (when massage received great emphasis) will devote
nearly the whole session to massage and a mere five minutes to the
vitally important re-educational exercises.

Finally, 1t must be emphasised that, whenever possible, the
medical man who performs the manipulation should supervise the
after-treatment; 1t 1s desirable, therefore, that he should have some
knowledge of physical treatment, and particularly of methods of
muscular re-education and of general rehabilitation.
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apparatus. Another principle to be [ollowed in re-education of
muscles is that over-exertion is to be carefully avoided, particularly at
first, and that the exercises must be increased daily by gradual stages
At first the movements must be assisted, and later the movements
are to be carried out agamnst a gradually mcreasing resistance.

In this connection, exercises i the Guthrie-Smith Suspension
Apparatus (Fig 120) are of considerable benefit *

Special occupational therapy is of the greatest value, as has been
amply proved 1n the case of war pensioners with disabilities of the
limbs and 1 the case of sufferers from the stiffened joints of chronic
rheumatism. The psychological benefit of such therapy can scarcely
be overestimated

Electrical stimulation of the affectcd muscles, particularly by
surging faradism, is valuable in obstmate cases

Perhaps of even greater value 1n rehabilitation are exercises such
as rowing, swimming or cycling, or the healthy rvalry of tennis
or football Such exercises and games carried out in country
surroundings, far from the atmosphere of hospital or nursing home,
have an excellent effect upon morale, and their value n hastening
recovery 1s very great, provided expert supervision is provided.

In the lower extremity, ambulatory exercises are greatly facili-
tated if they are performed in a deep pool bath, if available At
certamn spas, ‘‘ under-water manipulation ”’ 1s practised m shight
degrees of jomnt or muscle stiffness with considerable benefit

Heat and Massage.—These are valuable preliminaries to the
above-mentioned measures 1n nearly all cases. Their soothing effect
tends to abolish muscular spasm, improved nutrition results from the
mncreased vascularity produced, and 1t 1s probable that they have a
softening effect on scar-tissue. They are particularly valuable in the
more marked cases of adhesions, especially those associated with
chronic arthritis

The forms of heat employed are mnnumerable, and vary from the
homely hot-water bottle, poultice, or fomentation to such more
complex methods as diathermy. A portable radiant heat or infra-
red lamp should be in the armamentarium of every physiotherapist,
and these forms of heat are the most generally useful after manip-
ulation as a prelminary to movement. For a description of the
various forms of heat and therr application a textbook on physical
medicine should be consulted.

Various other forms of heat may be of great value in soothing pain

* See ‘‘ Rehabilitation, Re-education
Guthrie-Smith (Bailhiére, Tindall and Cc
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disease process clsewhere, possibly shingles or houscmaid’s knee.
The orthopedic or manipulative surgeon adopts the rational
procedure of setting out to improve or cure the condition of the hip-
joint itself by suitable manipulation. There 1s little evidence that
the founder of osteopathy was ever concerned with the stiff or
deranged joint per se, and the rational treatment of such by manip-
plation was well established long before Still raised the banner of
osteopathy.

In the Bill for the Registration and Regulation of Osteopaths
which was considered by a Select Committee of the House of Lords
in 1935, osteopathy was defined as “* that system of the healing art
which places the chief emphasis on the structural ntegrity of the
body mechanism as being the most important single factor to main-
tain the well-being of the organism m health and disease.”

Ray G. Hulbert gives the following definition 1 the latest edition
of the ““ Encyclopadia Britannica ”’: * Osteopathy is a system of
health and healing founded on the theory that the living body 1s a
vital machie which will make the remedies necessaiy to protect
itself against disease so long as it is in correct mechanical adjustment.

Structural derangement 1s considered as the most important
underlying disease cause.”

Dr. W. Kelman Macdonald gives the following definition in his
book, ““ The Scientific Basts of Osteopathy "': * Osteopathy is a
manual method of healing. It is based on the tact that abnormalities
m the human framework ultimately cause disease by interfering with
the blood and nerve supply to the various tissues and organs of the
body. Further, by obstructing the vessels which carry away waste

products, these abnormalities allow other factors in ill-health to
exert their mfluence unduly.”

The Founder of Osteopathy.

This cult or system of “healing” was introduced by Andrew
Taylor Still (1828-1917), of the United States of America, 1n the year
1874. A shrewd busmess instinct, allied to mystical fervour, led
hum to propound his views concerning the nature of disease and iis
tieatment in pseudo-scientific language which was often fantastic,
and occasionally lapsed mto frank commercialism.

Still was by no means the first founder of a system of “ healing
or of a new religion to realise that this combmation of business
acumen with a claim to divine inspiration never fails to make
uresistible appeal to the ignorant and foolish
Stll’s literary style, the following extract from

an
As an example of
his autobiography

17



CHAPTER XII

THE CULT OF OSTEOPATHY*
Definition.

It 15 2 common error to confuse Osteopathy with Manipulative
Surgery.

There is, however, a great difference between the theories and
practice of osteopathy as enunciated by Still and those of manip-
ulative surgery as practised by the orthopeaedic specialist. Dr. W.
Kelman Macdonald, in the foreword to ‘‘ The Scientific Basis of
Osteopathy,” points out emphatically that manipulative surgery 1s
not osteopathy. .

Moreover, the Select Committee of the House of Lords stated 1n
their Report 1n 1935. ““ In view of the fact that the establishment of
a statutory register would give something in the nature of a ‘ hall-
mark ’ to osteopathy, the Committee felt 1t their duty to inquire at
some length into the nature and value of osteopathic treatment. It
emerged clearly that osteopathy is not—as is popularly supposed—a
craft or art limited to the treatment of maladies of the bones, joints,
muscles, ligaments, etc, by manipulation . . . Osteopathy, how-
ever, claims to be a method of healing which 1s suitable for the
treatment of all diseases of any description.”

Many orthopadic surgeons practise manipulative surgery, but
are not osteopaths Let us give a few simple examples of the
essential differences between these subjects

The osteopath, if a true disciple of Still, manipulates the spine,
not primarily because 1t 1s itself the seat of symptoms, but in the
misguided attempt to cure some disease—for example, epilepsy,
diabetes, or even cancer.

The orthopadic surgeon, on the other hand, if consulted by a
patient complaining of pamn and stiffness of the spine due to ad-
hesions, manipulates the spine, breaks down the adhesions, and often
cures the patient  If the osteopath manipulates the spine for stmilar
conditions, he encroaches upon the domain of manipulative
surgery.

Let us take another example. The true disciple of Still manip-
ulates the hip-joint, not for the rational reason that 1t 1s stiff and
painful and crippled by adhesions, but because he hopes to cure some

* In the preparation of the historical portion of this chapter the author

acknowledges his indebtedness to a valuable publication entitled ““ YWhat
1s Osteopathy ?” by Drs Charles Hill and H A Clegg (] M Dent and

Sons, I.td)
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given before the Select Committec ot the House ot Lords, and Yale
Castlio, a leading osteopath, states in his *“ Principles of Osteopathy”’:
“ Among the classes of chemical agents that the osteopathic phys-
ician will find useful or indispensable are the antiseptics, anasthetics,
stimulants, sedatives, anodynes, cathartics and narcotics. In
addition, he should be familiar with those drugs which have curative
value 1 such conditions as syphilis, malaria, and certam parasitic
diseases ot the gastro-mtestinal tract; with those that have preven-
tive value, such as iodme 1n endemic goitre regions, and with those
that are of value for purposes of diagnosis, such as atropin durmg
Roentgen examination of the gastro-intestmal tract, ephedrine m
nasal examinations, and the dyes employed to visualise the gall-
bladder and renal pelvis.”

Such heresy must surely make the founder of osteopathy turn in
his grave, for Still wrote. “ He who so far forgets God’s teaching as
to use drugs forfeits the respect of this school and its teaching.”
Although osteopaths frequently refer to orthodox practitioners as
“drug doctors,” no accusation could be further from the truth.
One has only to observe the enormous strides made by physical
medicine and the stress now laid upon preventive medicine, physical
traming, diet, and exercise to realise this.

Still argued that disease 1s due to misplacements or maladjust-
ments, which cause obstruction to bloodvessels and nerves followed
by ‘“physiological discord,” and that this ““discord ” could be
removed by ‘‘ adjustments " or manipulations. These *“ misplace-
ments ”’ were of the nature of dislocated ribs, hips, or spinal jonts.

The discovery of the X-rays by Roentgen made the dislocation
theory untenable, and the modern osteopath finds 1t convenient 1n
many cases to overlook the great stress that Still laid upon dis-
locations as a cause of disease. In the case of the spine, Still
attached particular importance to dislocations in the cervical region.
He states ‘* I could twist a man one way and cure flux, fever, colds
and the diseases of the climate; shake a child and stop scarlet fever,

croup, diphtheria; and cure whooping-cough in three days by a wring
of the child’s neck.”

The Teaching of the Modern Osteopath.

In considering this important subject, we are faced at the outset
with th.e extraordinary diversity of views which have been expressed,
from time to time, by various exponents of osteopathy as to the
actual nature of the osteopathic  lesion.” It has been well said that
“ the osteopathic lesion 1s as elusive as the philosopher’s stone,

7%
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may be quoted “ Twenty-four years ago, the 22nd day of next June,
at 10 o’clock, I saw a small light 1n the horizon of tiuth It was put
mto my hand, as I understand, by the God of Nature. That light
bore on 1its face the mscription ‘This 15 My medical hbrary, My
surgery and My obstetrics. This is My book with all the directions,
instructions, dosés, sizes, and quantities to be used m every case ot
sickness, and birth, the begmning of man, 1n childhood, youth and
declining days.” ”’*
The commercial side 1s well shown by the following quotation
“ My successes have produced on me the fecling that I am a great
financier and a great business man I can put my hand on much
more money which 1s my own than I have ever hoped to be able to
do ... I feel that the unfortunate ought to ask my advice first
of all men, because I am successful ”” His brother Jim was at first
sceptical, but later became converted to the financial opportunities
of osteopathy, and wrote ‘ Hallelujah, Drew, you are right, there
-is money 1 1t, and I want to study osteopathy ”’

The Theories of A. T. Still.

Still’s attitude towards orthodox medicine can be traced to a
domestic tragedy. During an epidemic of cerebro-spinal meningitis,
he had the musfortune to lose two of his sons, although the best
medical advice was available. There can be hittle doubt that this
event brought about his uncompromising hostility to orthodox
medicine. Henceforth, the argument was that since drugs failed
to save the lives of his sons, drug therapy was useless

““ Not until I had been tried by fire,”” he writes, ‘“ did I cut loose
from the stupidities of drugs  Not until my heart had been torn and
lacerated with grief and affliction could I fully realise the efficacy
of drugs”

In another place, he maintains the theory that the body 1tself 1s
self-sufficient and contamns all the remedies necessary to health
These remedies ‘‘ can be admimistered by adjusting the body 1n such
a manner that the remedies may naturally associate themselves
together, hear the cries and alleviate the afflicted

The modern osteopath, although paying Lip service to the original
theories of the master, has been compelled to abandon this extreme
pomt of view. This fact was clearly demonstrated by evidence

* Mrs Eddy, the founder of Christian Science, who amassed a large fortune,
affected 1n her writings a somewhat similar and equally grotesque tiavesty of
the Apocalyptic manner of writing (See * Our New Rehgion,” by the Rt.
Hon H A.L Fisher, Thinker’s Library, Watts and Co)
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evidence to support this theory conceinng the nature ol the osteo-
pathic lesion. Why, moreover, should a lesion 1n the form of strain
or sprain of any joint be labelled * osteopathic” ? Why not
““ orthopeedic lesion ”? Have not strains of various joints been
within the legitimate province of orthodox practitioners of medicine
for centuries ? :

The modern osteopath asserts that ““lesions ”’ may be primary
or secondary. Primary lesions in the spine may be due to trauma
or chill, and secondary lesions are brought about by inefficient
functioning of the sympathetic system which has caused derange-
ment of some organ or viscus, which 1n its turn produces a spinal
lesion. This secondary spinal lesion may affect other regions of the
body by reflex action. It 1s alleged that the bones are not actually
displaced, but are fixed 1n some position within the normal range of
movement, and the osteopath clamms to break a vicious circle by
performing spmal manipulation.

When enquiry 1s made concerning the scientific evidence upon
which the osteopath bases his theories, reference is made principally
to the Bulletins of the A T. Still Research Institute.

Space will not permit a detailed criticism of this * research.”
The 1gnorance of elementary physiology and pathology displayed 1n
these Bulletins 1s profound, and is only equalled by the complete
absence of recognition of the nature of scientific evidence.

There are many who, after a perusal of the Bulletins, will agree
with Blundell Bankart when he states.  These pamphlets are a
revelation of the way i which a subject can be ‘ written up ’ in
pseudo-scientific language for propaganda purposes.”

Those who require further evidence concerning the osteopathic
theories should consult the Report of the Proceedings before a
Select Committee of the House of Lords on the Registration and
Regulation of Osteopaths Bill, 1935, published by the British
Medical Association.

As an example of the evidence given by the osteopaths before
this Commuttee, the following quotation from the evidence of Dr.
Kelman Macdonald concerning the osteopathic theory of nfectious
diseases may be given. ’

Sir Witham Jowitt ““ There 1s no evidence, is there, to suggest
that the persons who escape the ravages of the typhoid bacillus are
people who are osteopathically sound, and that those who fall victims
are osteopathically unsound? Have you any evidence of it »”

Dr Ma(}donald' “ No evidence; 1t 1s merely our idea.”
prcumoria, St Wi Jowss o hor) . oanection with

) @ om Dr. Macdonald the
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Like man, it has in its time played many parts a dislocated hip, o
twisted rib, a dislocated spine, a contracted muscle, an acid muscle,
a fixed joint, a strained jomt. It presses and 1t does not press.
It 1s swollen and 1t is contracted. It can be demonstrated by X-rays
and 1t cannot be so demonstrated. It has been seen post-mortem
and 1t has not been seen post-mortem. ... It is the perfect
alibi,”¥ )

It is sometmmes asserted that the medical profession is opposed
to osteopathy from jealous and selfish motives. This 1s untrue.
Medical men are willing and even eager to accept any method of
treatment, whatever its origin, which contains possibilities of
alleviating human suffering It should never be forgotten, however,
that it 1s the duty of the profession to safeguard the public against
any method of treatment which 1s potentially dangerous. Secondly,
if any cult or method of treatment boldly asserts that orthodox
medicine 1s based upon false pathological principles, and that all the
great proneers of medicine were in error, such a cult must be prepared
to substantiate its revolutionary claims by evidence that will stand
careful and impartial scientific investigation Can any educated
member of the public, or even an osteopath, logically object to such
conditions ?

Reference has already been made to the difficulty in deciding
what an osteopath means when he refers to the ““lesion.” Some
osteopaths adhere firmly to the original doctrines of Still concerning
maladjustment of the bones and particularly of the vertebree, while
others have ‘‘ fallen from grace.” Amongst the latter 1s Dr Kelman
Macdonald, who describes the master’s teaching as ““ a dehghtfully
simple but utterly erroneous hypothesis !

Castho, after stating in his textbook that go per cent. of the
diseases encountered in general practice are due to osteopathic
lesions, goes on to define the lesion as a ‘‘ roughly spherical area of
diseased and disordered tissues, having as its approximate centre a
disturbed spinal articulation, and including within its diameter one
or more segments of the spmal cord and one or more pairs of
sympathetic gangha

Dr George Macdonald and Mr. Hargrave-Wilson give the following
definition mn their book, ‘‘ The Osteopathic Lesion,” published n
1935 for medical readers: ** The nature of the lesion 1s an acute or
chronic jomnt strain,” and they further state that ‘‘ the moment
definite pathology, other than that of acute or chronic strain,
develops, the lesion 1s no longer essentially osteopathic ™

Unfortunately, the authors do not bring forward any scientific

%* <« YWhat 1s Osteopathy ?”” by Drs Charles Hill and H. A Clegg
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pointed out that as there was no proper definition of osteopathy the
new Board would be given unlimited power to define “ treatment
commonly given ”’ by osteopaths, and that in consequence every
medical practitioner would be prohibited from practising within the
undefined field of ““ osteopathy.” To carry this to its logical
conclusion, any orthopzdic surgeon could be fined for mampulatipg
the spine, or any medical practitioner could be precluded on a strict
interpretation of the Bill from practising medicine ! .

Clause 6 would grant a wide monopoly to multitudes of inferior
practitioners who may (or may not) have had some medical tramning;
which training, however, would have been biased throughout,
incomplete, and satisfying lesser and different requirements to those
required by the General Medical Council.

The legalisation of the clause permitting osteopaths to sign birth
and death certificates and to administer anasthetics would expose
the public to dangers and abuses beyond computation.

Findings of the Select Committee of the House of Lords appointed to

Consider the Bill for the Registration and Regulation of Osteo-
paths.

The Commuttee of seven members, three of whom had previously
been warm supporters of osteopathy, decided nnanmmously that the
Bill “ be not further proceeded with.” The Committee found that
the claim that osteopathy 1s a method of healing suitable for the
treatment of all diseases ‘“ has not been established, and that it
would not be safe or proper for Parhament to recognise osteopathic
practitioners as qualified, on a similar footing to that of registered
medical practitioners, to diagnose and treat all human complamnts.”

Another mmportant finding was that *“ the only existing establish-
ment mn this country for the education and examination of osteopaths
was exposed as being of neghgible importance, mefficient for its
purpose, and, above all, in thoroughly dishonest hands ”’

This indictment was not unexpected by those who had watched
the proceedings and the pitiless exposure of the osteopathic claims
to the Iight of reason  Indeed, before the evidence of those opposing

the Bill had been concluded, 1t was precipitately abandoned by 1ts
promoters.

Explanation of Apparent Cures by Osteopaths.

If the osteopathic theories were harmless, the cult might be safely
1ignored and allowed to dic a natural death, but they

are mm many
cases extremely dangerous.

Osteopaths pay Ihttle or no attention
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followmng statement. *“ We contend, and ¢contentions are not proot,
that if a person is osteopathically sound, that organism will not get
a chance to start. It 1s the few hours that count. I could go over
all the persons in the room, and I think I would be able to tell you
which would stand a good chance of getting pneumonia and which
would not, we have evolved our art to that high degree ”’

The Bill for the Registration and Regulation of Osteopaths.

In 1931 the British Osteopathic Association applied for a Royal
Charter, and, on four occasions, parliamentary Bills have been
introduced in order to confer upon osteopathic practitioners the
same legal status as that conferred upon registered practitioners

The last Bill was introduced n 1935 and referred to a Select
Commuittee of the House of Lords. The object of the Bill was to
“place the practice of osteopathy, as a developmg system of
treatment of disease by manipulative methods, under the con-
trol of a Statutory Board with power to enforce a prescribed
standard of education and professional competence upon all osteo-
pathic practitioners.” A few of the principal clauses may be
mentioned.

Clause 2 gave a definition of osteopathy that was extraordnarily
vague ‘‘ The practice of osteopathy shall be deemed to mclude the
performance of any such operation and the giving of any such
treatment, advice, or attendance as is commonly given by osteo-
paths, and any other necessary measures required for the efficient
performance of osteopathy.” )

As every osteopath appears to have a different 1dea of what 18
meant by osteopathy, it was perhaps wise that no concise and
straightforward definition was even attempted

Clause 6 stated that during the first twelve months three classes
of persons should be registered

(a) Graduates of approved British schools of osteopathy.

(b) The holders of certificates of approved Dominion and foreign
diplomas.

(¢) Persons who had been engaged 1n the practice of osteopathy
for three years

Clause 7 (2) proposed that osteopaths should have the right to
sign certificates of birth and death, and to administer anasthetics
and perform minor operations.

Clause 8 (1) —No person shall, unless he 1s registered under this

Act, practise osteopathy.
The British Medical Association, in commenting upon the Bill,
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striking success although his own explanation of 1ts occurrence is
erroneous. .

3. In the third category, are the patients suffering from pains,
often of a neuralgic nature, in various areas of the trunk or limbs.
These are referred along the distribution of the spinal nerves owing
to some pressure at their vertebral exits, often due to rheumatism
or to the after-effects of injury. Familiar examples include many
cases of occipital neuralgia due to pressure upon the upper cervical
nerve roots, or of brachial or intercostal neuritis causmg pam in
the upper extremity or chest, certam cases of obscure abdominal
pamn, often wrongly diagnosed as due to some intra-abdominal
lesion, and many cases of sciatica due to pressure at the vertebral
exits of the spinal nerve roots. Very many cases of such sciatic pain
are caused by compression of the sciatic nerve roots by scar-tissue
due to early vertebral arthritis in the lumbar or lumbo-sacral regions.
For many years the author has piactised manipulation of the
lumbar spine 1n this type of case, and, in his experience, the results
are usually better than the orthodox mmmobilisation, although
admuttedly the latter may be sometimes necessary. Dr. C. W.
Buckley has ably reviewed the problem of referred pain in spinal
arthritis (““ Nervous Manifestations 1 Vertebral Rheumatism:
Reports on Chronic Rheumatic Diseases,” vol. 1).

When the osteopath manipulates the spine for any of the above
conditions, he may relieve or cure the patient. Without an ex-
haustive examination, however, the risks of spmal manipulation
are great, and for this reason such manipulations should only
be performed by an experienced surgeon The osteopaths have
also evolved a technique of manipulating the spine and of producing
the maximum degree of movement between individual vertebrz
which is worthy of study. As we have already seen, the treatment
of these conditions really belongs to the realm of manipulative
treatment proper, and the danger of building up a revolutionary
system of medicine upon such a slender hypothesis, unsupported by
scientific evidence, is so incalculable that 1t 1s our duty as gunardians
of the public health to fight against this menace.

In conclusion, what should be our attitude as a profession if, as
is possible, another attempt be launched by the osteopaths for State
registration and recogmtion n this country? It is clearly our
duty to t_he.public to oppose strongly any such official recogmtion.
Even a limited form of State recognition would be interpreted as
a licence to diagnose and treat all forms of injury and disease,

with disastrous results to the standard of public health in thic
country.
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to scientific methods of diagnosis. Consequently, patients with
malignant disease or other serious conditions often waste precious
time and, incidentally, much money in this futile treatment, while
the conditions from which they are suffering are steadily deterior-
ating and cancer cases may thus become inoperable. Many of us
see almost daily m our practices the futility and danger of osteo-
pathic treatment. As an example of 1its futility, many patients
have received long courses of manipulative treatment to a normal
spine, while some joint stiffened by adhesions has been completely
overlooked.

Space will not permit the dismal recital of some of the tragedies
resulting from this method of treatment that have been observed.
Yet it must be admitted that osteopaths sometimes effect cures in
patients whose conditions have defied more traditional methods, and
1t 1s of the utmost importance that we should face this fact squarely
and endeavour to ascertain how these cures are brought about.
These cases can be classified into three main categories, all of whicl 11
reality belong fo the domain of mampulative treatment proper.

I. In the first category are the patients whose symptoms are
actually situated i the spinal column or back, and in which the
alleviation or cure 1s due to the breaking down of adhestons in
ligament, muscle, or aponeurosis.

2. In the second category are the patients whose symptoms are
not actually imn the spme but elsewhere, these symptoms being
principally of the nature of a neurosis These persons have often
been under the care of many doctors, and the true nature of the
symptoms having possibly been unrecognised, faith has been lost
m orthodox practitioners. We are only beginning to realise the vast
importance of the psychological factor m medicine and the part
played by suggestion in treatment The factor of suggestion may
often be applied 1n curious but very effective ways Some years
ago, an wrregular practitioner toured the music-halls and brought
about astonishing ““ cures ”’ by stroking patients with a gigantic
magnet. Many of the successes of Christian Science and some of the
muracles at Lourdes may be explained in this manner. The dramatic
treatment of the osteopathic ‘“ lesion ” 1s one of the cleverest and
most effective forms of suggestion that has ever been devised. The
diagnosis of the osteopath, after the period of doubt and disap-
pointment, 1mpresses the patient by its directness and apparent
simplicity—‘‘ a bone 1s out ot place and 1s intertermg with the blood
supply.” The simplicity of the theory, the conviction with which
1t is uttered, and the actual treatment by spinal manipulation, all
act by powerful suggestion. Thus the osteopath may bring about a
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We shall not adopt this attitude from jealousy or prejudice, but
because it is our duty as a profession to safeguard the health of the
nation.

A€t ye pav TovTe €ldota pyy Aoywps wporepov mwifave
ye piy rolro eiBora pj Xoywpg mpdrepor 9
V4 4 2 ) 1~

wpogéxovTa loTpevely dANG TpyBR pero Adyev.

[He who knows will endeavour to cure not on the basis of
probabilities but remembering that medicine 1s practice

with reason ~—Hippocraics ]
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surgical anatomy of, 184
synovial membranec of, 185
X-ray examination of, impoil-
ance of, 187
Elevation of shoulder-joint, 173
Eversion of foot, 152, 153
Exercises after mamipulation, 252
Extension and flexion of knee-joint,
95, 96
of ankle, 145
of hip-~joint, 81
of shoulder-joint, 171
of spine, 213
of thumb, 203
of wrist-joint, 196
Estra-articular causes of limitation
of movement, 18
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Knec-joint, mternal lateral hgament
of, adhesions fol-
lowing sprain of,
ctiology and
symptoms, 97-99

injury of, case re-
port, 102
spramn of, defects
n oniginal freat-
ment, 103
higamentum patelle, g2
manmpulation of, after-treatlment,
141
indications for, g7
technmique, 125-141
movements of, range of, 93-07
position of election for ankylosis

of, 41
rotation of, 96
sprawn. of, chromec, with ad-
hesions, treatment of,
100, 101
symptoms 1n  neglecied

cases, g9, 100
surgical anatomy, go-95
synovial membrane of, 94, 95

L

Laségue's sign, 243
Lateral mobility 1n neglected cases of
sprain, 100
Leverage, long, n  mampulative
treatment of hip-joint, 86, 87
short, 1n mampulative treatment
of lup-joint, 83,
8
of shoulder-joint,
178, 179
Tagament of ankle-joint, anterior, 142
capsular, 142
deltond, 142
external annular, 144
lateral, 143
internal annular, 144
lateial, 142
cibow-jomnt, anterior, 184
external lateral, 185
internal lateral, 184
posterior, 184
wnst-joint, anterior, 195
external lateral, 196
mternal lateral, 195
posterior, 195
Ligamenta alaria, 95
Ligaments, crucial, g2
of elbow-joint, 184, 185

l
|
|
|
i
!
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fagaments ol shouldei-jomnt, acees-
sory, 168, 169
of spine, 212
Ligamentum mucosum, 93
patellee, 02
teres of lip-joint, 8o
Locking, mechanical, and himitation
of movement, differeptial
diagnosis of, 109
n lesions of semilunar carti-
lage, 108, 109
Iorenz, bifurcation osteotomy of, in
arthritic hip, 77
Lumbago, rheumatic, 215
traumatic, 215
and rheumatic, differential
diagnosis of, 215
Lumbar  aponeurosis, 1njudicitous
treatment of, injunes to, 218
region, manipulation of, 225-228
Lumbo-sacral region, mampulation
of, 225-228
Lumbo-sacral strain, manipulation,
217

M

Manspulation combined with opera-
tive treatment, cases switable
for, 19

Manipulation, contra-indications to,

248-251

m chromic rheumatic conditions,
69

i functional disorders of knee-
jomat, 126

1 lesions of semilunar cartilages
associated with mechamcal
locking, 107

in sciatica, 230

i tennis elbow, 191

i toxic or nfective synovitis
and chromic arthnitis, 120, 121

m  treatment of stiff joints,
neglect of, by medical pro-
fession, 171, 13

misapplied, dangers of, 248

of ankle and jomnts of foot, 148,
1506, 162

of chronic foot strain, 156, 162

of elbow~jomnt, 187, 188

of great toe, 165

of hip-joint, 83-85

of lumbar region, 225-228

of lumbo-sacral region, 225-228

of sacro-ihac region, 2435-247

of shoulder-joint, 176-181
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Hood, Wharton, treatise on bone-
setting, 12, 13

Hunter, J, teaching on orthopadic
surgery, 4-6

Hutton, Richard, bone-setter, 9, 12

Hyperextension of joints, 78, 96

Hysterical condrtions, manipulative
ireatment 1n, 68

1

Tlio-tibial band, 235, 236
Immobility, {functional, prolonged
joint contracture due to, 19
m xtiology of pen-articular ad-
hesions, 23
Inflammation in relation to forma-
tion of adhesions, 19
Infrapatellar pad of fat, g5
conditions of, amenable
to manmipulation, 115,
116
semilunar extensions of,
116
Injuries mmvolving articular surfaces,
carly movements 1n, 49
Interphalangeal joints of thumb and
fingers, 202, 204, 205
Intervertebral disc, rupture of, 209,
210, 217
Intervertebial foramcn, anatomical
relations of, 231
Intra-articular adhesions, 15, 16
Inversion of foot, 152, 153
Ischaemic contracture, 19
Ischio-capsular hgament of hip-joint,
8o
Isotonic solutions, absorption of, by
synovial cavities, 30, 31

J

adhestons 1n  differential
diagnosis of, 56-62
by X-rays, 56
tenderncss 1n, principal sites
of, 55, 56
ankle and foot, manipulation of,
148, 156, 162
ankylosis of, dangers of manipu-
lation 1n, 249
false, 18
position of election for, 41
true, 18,
chronic rheumatic diseases of,
réle of movement, 37
discases of, favouring develop-
ment of adhesions, 16

Joints,

IREATMENT BY MANIPULATION

effusion 1n, hamorrhagc,
causing synovitis, 22
functional condition of, manpu-
lation 1n, 68
hyperextension in, 78, 96
hysterical conditions of, manipu-
lation in, 68
inflammation 1n, acute, rble of
movement 1n, 35
inflammatory conditions of, 1m-
portance of movement in,
22
mjuries of, role of early move-
ment 1n, 32
Iimitation of movement of, due
to extra-articu-
lar causes, 18
value of manipula-
tion in, 19
movements of, importance of
comparison with opposite side,
78
movements of, normal range of,
78
neoplasms of, mamipulation dan-
gers of, 250
operations of, rdle of carly
movements following, 48
pathology of, 15
stiff, treatment by mampulation,
neglect of, by medical pro-
fession, 11, 13
tarsal, movements of, 152
tuberculosis of, dangers of ma-
mipulation 1n, 62, 248
diagnosis of, 57-62
quiescent, diagnosis of, 01,
62
Jones, Sir Robert, 9, 14

Jomnts,

K

Knee-joint See also Semilunar car-
tilage
adhesions m, prevention of for-
mation of, 103
tenderness due to, sites of,
55
with destruction of articula
cartilage, 22
capsule of, go-92
contusion of, casc reports, 104~
106
complications of, 103, 10.4
crucial igaments of, 92
flexion of, 96
functional disorders of, manipu-
lation 1n, 1llustrative case, 127
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Paley on higamentum teres, So

Pannus 1n formation of adhesions, 22

Paralysis, joint contractures in, 19

Patella, mobilisation of, 125, 126, 128,
12

Pelligrini-Stieda ‘* disease,”’ 33

Pelvic twist in manipulation of sacro-
thac jomnt, 246, 247

Peri-articular adhesions, 15, 18

Peroneal tendons, 150

Plantar flexion of ankle, 145, 140

Plaster and splints after manipulation
of hip-joint, 86, 87

Plaster-of-Paris, value of after manip-
ulation of flexed arthmtic knee,
134-137

Popliteus, tendon of, 92, 96

Power, loss of, following sprain of
mternal lateral hgament of knee-
jomnt, 98

Pronation of foot, 153

Pubo-capsular hgament of hip-joint,
8o

Pulled elbow, 189

Putti, V., on Sciatic Pain 231

Q

Quadriceps extensor cruris, 90, 91, 95

R

Radiant heat following manipula-
tion, 254
Radio-ulnar joint, inferior, 197, 198
articular capsule of, 197,
198
movements at, 197, 198
synovial membrane of,
197, 198
triangular fibro-carti-
lage of, 197, 198
superior, 185, 186
Railway spine, 214
Re-education after mampulation of
hip-joint, 85-88
of spine, 226
importance of, 65, 252
Rest in treatment of joint affection,
doctrne of, 4-11
Retinacula of hip-joint, 8o
Rheumatic conditions, chionic, ma-
nmipulation 1n, 69
10le of movement 1n, 37
lumbago, 2135
Rheumatism, adhesions 1n, 16, 27
Ribs, angles of muscles attached to,
211

273

Rotation of lip-joint, external, 81
internal, 82
of knee-jomnt, 96
of shoulder-joint, 173
Rotatory element in movements ot
spine, 213
Royal College of Surgeons, founda-
tion of, 4

S

Sacro-ihac jont, affections of, 237
tenderness in, 56
region, mampulation of, 246, 247
Sarcoma, danger of manmipulation in,
250
Scapula and shoulder joint, hmitation
of movement of, distinction
between, 170
movements of, 170, 171
Sciatic nerve, stretching of, 234, 235
pain, variehies of, 230
Sciatica, manipulation in, 230, 233
primary, 230
- secondary, 231
Scoliosis, sciatic, 232
manipulation 1n, 233
Select Commuttee of the House of
Lords Report, 263
Semilunar cartilage, ““ bucket-handle’’
lesion of, effects of mampula-
tion on, 110-113
cairtilages, conditions of, amen-
able to manipulation, 107-
115
internal, anterior horn of,
minor displacements

of, 115

complete longitudinal

! tear, 110

fracture dislocation of,
manipulation in
treatment of, 137-
I41

tlustrative cases of, 116-
119

leston  of  ‘‘ bucket-

handle,”” 110-114
manipulation in chromic and
recurrenti lesions of,
with differential
diagnosis, 110-114
pathology of, manipu-
lation 1n, 110-113
techmique, 137-141
recurrent lesions of, me-

chamcal locking 1n, 108-
i10
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Manipulation of spine, 209
indications for, 214
of stiff fingers, 206-208
of wrist-jomnt, 199-201
Manipulative surgery, anmsthesia in,
66

historical, 1
treatment, contra-indications to,
248
general principles of, 63
Mapp, Mrs , female bone-setter, 6
Massage, following manipulation, 254
McMurray’s osteotomy, 77
Memisci, repair 1n, sluggish, 108
Metacarpo-phalangeal joints of
thumb and fingers, 202, 204
Metatarsalgia, adhesions 1n, tender-
ness due to, site of, 55
Mid-tarsal joint, abduction and ever-
ston of, 152, 153
inversion and adduc-
tion, 152, 153
manipulation of, illus-
trative case of, 166
Mulls, J Percival, on tennis elbow, 193
Morton’s disease, 162, 163
Moulton, Friar, on bone-setting, 3
Movement, ghding, 1n shoulder,
174
in diagnosis, 53
Lhimitation of, and mechanical
locking, differential diag-
nosis of, 109 ;
at shoulder-jont, causes of,
174
due to adhesions, distinction
from active progressive
disease, 53
following sprain of internal
lateral higament of knee-
jomnt, 99
passive, distinct from manmpula-
tions, 1
Movements of elbow-joint, 185, 186
of fingers, 204, 205
of ip-joint, range of, 81, 82
of joints, normal range of, 78
of shoulder-joint, 171-174
of spine, 212, 213
of thumb, 202-204
of wrist-joint, 196, 197
voluntary, after manipulation,
252, 253
Muscle spasm causing deformity of
shoulder-jomnt, 175
due to stretching adhesions,

54
Muscle, fixation of elbow-joint by, 186

TREATMENT BY

MANIPULATION

Muscles, adductor, contractuie of, 84
scar-tissue 1n, 83
clectrical stimulation of, follow-
ing manmpulation, 254
of back, 211, 212
of groin, injury of, 83
re-education of, after mampula-
- tion, 252, 253
shortening of, secondary, 10
tonic spasm of, 54
Muscular substance, loss of, joint con-
tracture following, 19
Myeloid sarcoma, danger of manipula-
tion 1n, 250
Myofascitis, 233
Myositis ossificans, danger of mamp-
ulation 1n, 56, 251
n elbow-joint, 187

N

Nerves, damage to, due to manipu-
lation, 249

0

Ober’s manceuvre, 236
Occupational therapy after manip-
ulation, 254
(idema 1n, etiology of perr-articular
adhesions, 23
Opposition of thumb, 204
Orthopadic surgery, bone-setters re-
cognised practitioners of, in early
times, 3
Osseous ankylosis, 18
Osteopaths, apparent cures by, ex-
planation of, 263-265
Osteopaths, Bill for registration and
regulation of, 262
modern teaching of, 258, 259
Osteopathy, confusion with mamipu-
lative treatment, 1, 256
cult of, 256,
defimtion of, 257
founder of, 257
Osteophytes, 37, 38, 75, 122
Ostcotomy for arthritic hip, 77

P

Paget, Sir J, views on treatment by
manipulation, 11, 72
Pam and tenderness following sprain
of iniernal lateral higament of
knee-joint, 98
n diagnosis of adhestons, 54
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Tendeiness as symptom in diagnosis U
of adhesions, 55
Tendo Achilbs, 145
Tendon, pophteus, 90
peroneal, 150 AV
Tendons, division of, jomt contrac-
ture following, 19

Under-water manipulation, 254

Veitlebrae, cervical, umlateral disloca-

tions of,” manipulative tieat-
'1- a of ankle-joint ’
pellt,'irhcuk o ) ! ment of, 228
™ spinous processes  of, muscles
Tenmis elbow, adhesions n, 56 p p ,

attached to, 212
manipulation i, 191-104 ‘
rocesses of, muscles
iustrative cases, 194, transverse p >

195 attached to, 211

varicties of, 192, 193 Volkmann’s 1scheemic contracture,
‘Tenotomy, subcutaneous, of adduc- 208
tor longus, 84 W
Thigh, fractures of, mortahty from,

mfluence of use of Thomas’s sphint | \Weakness as symptom of adhesions,
on reduction of, 8

54
Thomas, H O, teaching on ortho- | Wrstjoint, abduction and adduction

padic surgery, 8 of, 197
Thomas’s wrench 1n stiffness of md- adhesions 1n, tenderness due
tarsal and ankle-joints, 155 to, sites of, 56
Thumb, jonts of, 202 deformity of, prevention of, 198
manipulation of, indications and flexion and estension of, 196
techmque, 203, 206 mampulation of, 199

movements of, 202-204
range of extension of, 203
surgical anatomy of, 202
Tibio-fibular joint, 95
Toe, great, mampulation of, 165,
166

after-treatment, 201

Wlustrative cases, 201, 202

mndications for, 198

techmque, 199, 200
movements of, 196

. position of, election for ankylosis
metatarso-phalangeal joint of, 41

of, mampulation of, 1llus- stiffness of, causes of, 198

trative case of, 167 surgical anatomy of, 195
osteo-arthritis of, treatment synovial membrane of, 196

of, by mampulahon, 165 Wry-neck, 218
Toes, flexors of, 145 ’
Torsion strain, forward and back- X
ward, i manipulation of sacro-
iac joint, 240, 241 X-ray examnation, imporiance of,
Traumatic lumbago, 215 50, 248, 250

Tuberculous disease of joints, dangers of elbow-jomnt, 1mportance

of mampulation 1n, of, 187
62, 248
diagnosis of, 57-62 Y
quiescent, diagnosis of,
61 Y-shaped ligament of Bigelow 1n hip,
Tuiner, Robert, 3 8o
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Semiulunar cartages, role of manip-
ulationin, 110
repair 1n, experiments omn,
108
extensions of infrapatellar pad
of fat, 116
Senumembranosis, tendon of, 96
Shenton’s line, 79
Shoulder-joint, adhesions 1n, tender-
ness due to site of, 56
ankylosis of, 175
operations for, 176
deformity due to muscle spasm,
175
lesions of, prevention of
formity after, 175
manipulation of, 176
ghding movement 1n, 174
llustrative cases, 181-184
mdications for, 174
long leverage, 177
short leverage, 179
technique, 176
movement and scapular move-
ment, limitation of, distinc~
tion between, 170-173
movements of, 171-174
posttion of election for ankylosis
of, 41, 44
surgical anatomy of, 168
synovial membrane of, 169
Spasmodic flat foot, 159
Spine, adhesions of, 215
diagnosis of, 218, 219
prevention of, 218
cervical region of, mampulation
of, technique, 222
disabilities of, functional, manip-
ulative treatment of, 227
dorsal region, mampulation of,
technique, 223, 224
ligaments of, 212
lumbar, manipulation of, tech-
nique, 225
manipulation of, 209
after-treatment, 225-227
illustrative cases of, 229, 230
indications for, 214
movements of, 212, 213
neoplasms of, mampulation con-
tra-indicated, 250
surgical anatomy of, 210
landmarks of, 212
tuberculosis of, mampulation
contra-indicated 1n, 219
Sphint, Umversal, use of, 47
Sprains, adhesions in, 2 .
role of early movement in, 32

de-

TREATMENT BY

MANIPULATION

Still, A T, founder of osteopathy, 257
theores of, 258
Subluxation of sacro-ihac joint, 242
reduction of, value of manipu-
lative surgery 1n, 240
Supination of foot, 153
Suppuration, prolonged, joint con-
tractures following, 19
Suprapatellar bursa, 95
pouch, dehicate, adhesions
following synovitis, 21
Supraspinatus, action of, 172, 173
Surgery, manmipulative, historical, 1.
See also under Manipulative
Swelling, following sprain of internal
lateral Iigament of knee-joint,
98
Synovial adhesions, formation of
direct and indirect methods,
21, 22
cavities, absorption of solutions
by, 28
effusion following spramn of in-
ternal lateral higament of knec-

m,,

joint, 98
fluid, physiology of, 28
membrane See wunder 1ndi~

wvidual joints
of ankle-joint, 143
of elbow-joint, 185
of hip-joint, 8o
of inferior radio-ulnar jomnt,
198
of knee-joint, 94
of shoulder-joint, 169
of wrist-joint, 196
physiology of, 28
recesses in knee-joint, 95
Synovitis, heemorrhagic effusion caus-
ng, 22
infective, manipulation 1n, 120
mvolvement of articular carti-
lage 1n, 22
Liability to adhesions 1n, 16
toxic, manipulation in, 120
iranmatic, adhesions in, symp-
toms of, 52-56
pan, 54
tenderness, 55
weakness, 54
villous, manipulation 1n, llus-
trative case, 121

T

Tarsal joimnts, mamipulation of, 155-

158
movements of, 152






