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clotted blood. If the irritant is removed, the inflammation gradually

resolves and in many cases phagocytic action absorbs the clot and
the vein again becomes patent.

Sometimes, however, the clotted blood becomes organized by the
inclusion of fibroblasts and capillary loops from the vessel wall and
the vein becomes changed into a fibrous cord; adequate venous
drainage being maintained by the extensive venous colateral circula-
tion. Thus the presence of thrombophlebitis is not dangerous to life
though it may be very uncomfortable for the patient. Should the cause
be an intravenous drip it can be removed and only inserted elsewhere
if absolutely necessary. The treatment will then be directed toward
aiding the resolution of the cellulitis and in relieving discomfort.

In this case the objects of physiotherapy are achieved mainly
by the application of heat to the area of cellulitis. With the most
effective agents, shortwave diathermy and inductothermy, the
inflammation rapidly subsides and pain and tenderness disappear.
Usually no other treatment is necessary.

There are a number of theories and possible explanations about
phlebothrombosis, the cause of which is not fully understood. It is
known that following an operation, the number and the cohesiveness
of blood platelets increases and it has been found that the quantity
of fibrinogen in the blood rises. It follows that the greater the handling

of the tissues and the longer the operation, the more likelihood there
is of thrombosis.

The altered speed of the blood flow is another important factor.
When the circulation slows there is a greater tendency of the bhlood
platelets to fall out of the main stream and adhere to the vessel
walls. The slowing may be brought about by natural circumstances;
a hitherto active person confined to bed and, following an operation,
being too tense and too frightened to move freely. Or when the
operation involves the thorax or abdomen the diaphragmatic excur-
sion may be less with a consequent diminution of venous return.

Another theory is that very minor injury may cause trauma to
vein walls. For example, during anesthesia, pressure on the deep veins
of the calves may result in sufficient damage to allow the blood
platelets to be deposited. Since phlebothrombosis is noninflamma-
tory, symptoms are unlikely to be present and a careful watch must
be kept for certain signs : tenderness on deep palpation at the site,
fulness of the veins, positive Homan’s sign, slight masking of the
extensor tendons on the dorsum of the foot, slight edema.
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In a review of the process of clotting we can see the real danger
of pulmonary embolism latent in phlebothrombosis. For a variety-of
reasons, as we have seen, blood platelets are deposited on the vein
wall. They liberate thromboplastin and fibrin is formed. The fibrin
contracts and serum is squeezed out. This serum is rich in thrombo-
plastin and as a result more platelets are deposited on the previously
deposited group. The same process continues repeatedly until gradu-
ally a long, wavy tail extends back into the blood stream. The throm-
bus is attached to the vessel wall only at the point.of original for-
mation and parts of it are easily broken off. These fragments travel
in the blood stream to the heart and pass into the pulmonary circula-
tion. If small, the clot may block one of the two vessels and one lung
may fail to receive blood. A young, fit patient may survive, and lead
a tolerably active life with one lung, but when the clot fragment is
big enough to lodge at the bifurcation of the pulmonary artery, it
may roll up into a ball and obstruct all blood entry into the lungs.
The patient will then die within a matter of seconds. The embolus
may, of course, be only a small one, blocking .a small bronchial
branch. When this occurs the patient has a sudden severe pain in the
chest, spits blood and is left with a small infarct which will gradually
be converted into scar tissue.

The physical therapist’s preoperative and postoperative techni-
que is directed toward avoiding the above conditions. She will have
seen the patient before the operation, instructed him in breathing,
shown him leg exercises and assured him that even after the opera-
tion it is not only permissible but advisable to move about the bed
freely. She has also told the patient that even before he is completely
“round” from the anesthesia the therapeutist will come to ‘see him
and practice what she has previously shown the patient : -breathing,
coughing, foot and leg exercises, and general relaxation. Prepared
and reassured the patient faces the operation with greater peace of
mind and cooperates more fully when convalescent. -

The physical therapist will watch carefully after the operatién
for any signs or symptoms of thrombosis or embolism whlch she
would report instantly, since every mlnute matters. Instructlon will
have been given on how to avoid strain on the incision and should the
surgeon wish leg movements delayed because of disturbance of low
~ pelvic sutures, specialized massage of the legs may be given instead.

In case the thrombosis has already developed, active phy's.io-
therapy to the affected leg will be discontinued for one to three weeks
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Physical Therapy

Our treatment, like that for thrombosis is mainly preventative,
although naturally, if complications have already arisen, attention
will be directed towards their cure. If the main cause of chest comp-
lications is lowered vital capacity and accumulated secretions
through decreased coughing and diminished respiratory movements,
the purpose of physical therapy is to raise vital capacity, stimulate
coughing and encourage full use of the lungs. If elimination of mucus
is difficult, assistance in its removal is given so that bronchoscopy
will not be necessary.

Good breathing in all parts of the lungs is therefore taught before
the operation. Emphasis is put on gaining good expiration and on
the ability to perform diaphragmatic and lower costal breathing at
will. The patient is also taught how to expel mucus with the most
effective cough and the least strain and pain. Should the accumulat-
ed mucus, however, be more than the patient can cough away, mech-
anical assistance is given by the physical therapist. This consists of
percussion on the sides and back of the chest to loosen mucus, and
postural drainage, done by “tipping” the patient into certain ele-
vations so that he will be assisted by gravity as well as his recently
learned effective coughing. This also helps to relieve the flatulence
which causes abdominal distension, a further restriction to breathing.

_ The patient’s cooperation is enlisted to ensure that the godd
breathing is continued with such frequency throughout the day that
it becomes the breathing habit.

Hemorrhage

Knowing that hemorrhage is most likely to occur when surgery
has been necessary in a very vascular area such as, for example, the
thyroid gland, the physiotherapist must watch for staining of the
bandage or other evidence of bleeding. Should this occur, she will
apply first aid measures until further help is obtained. All physical
treatment would be stopped.

Where sepsis is present and there is a possibility of internal
bleeding, the patient should be observed constantly for changes in
skin and mucous membrane color, respiration (fast and often of a
sighing type) and pulse rate. The physical therapist will also note
when the patient is restless, feels thirsty or complains of faintness
or giddiness. She will report any of these symptoms at once and
later, when treatment is resumed, vigorous exercise would be
avoided.
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muscle by teaching the patient static contractions, that is, to inner-
vate the muscle as much as possible so that it contracts without .
bringing about a movement of the joint. If static work is insufficient,
the muscles may be toned up by the use of the faradic current, but
this is only until active work can be undertaken. When the patient
is allowed up, correction of postural fault or faults is taught. It
might even mean reeducation of the whole postural or muscle con-
cept for the patient and the establishment of a new habit pattern.

Unhealed Wounds and Incisional Hernia

Should a wound become infected, healing will be slow and
“bursting” of the wound is possible. This infection may have been
caused by bacilli from throat, nose or hands of the dresser since it
is rare today for wounds to become infected in the theater.

When the area is already infected, as in empyema or a gangre-
nous appendix, a drainage tube is necessary which, while ensuring
healing from the base of the wound upwards, acts as a further irrit-
ant, with resultant slow and difficult healing granulation and scar-
ring. The tube is therefore removed as soon as possible.

Should scarring occur in the musculature of the walls of the
abdominal or pelvic cavities there is always the possibility of a

protrusion of the contents through the weakened area (incisional
hernia). '

Physical Therapy

Since quick healing without infection is highly desirable after
operation, the physiotherapist will observe strict asepsis in dealing
with wounds. She will modify the active exercises undertaken by
the patient so that undue strain does not fall upon the healing inci-
sion. She will permit a certain amount of exercise since this stimu-
lates healing. When a clean wound has become infected, she can
apply infra - red or radiant heat if superficial, but if the infection is
deep - seated, short - wave therapy may be used after the sutures
have been cut and the wound allowed to gape so that free drainage
may be established. Treatment would be given twice daily. Ultra -
violet ray is also frequently of great benefit. '

“ .o

In the case of road accidents or in cases in which infected
wounds are already present, even on limbs encased in plaster, the






