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Anterior Shoulder Dislocations
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The glenohumeral joint of the shoulder is the most
commonly dislocated joint in the body. When disloca-
tion occurs, it is usually anterior. The primary care
physician usually sees the patient after reduction has
been performed. Thus, treatment is directed at recovery
of function and preventing recurrences. The prognosis
and likelihood of recurrence in a first-time anterior dis-
location depends on the mechanism of injury, treat-
ment, rehabilitation, sex, age, and complications. Non-

Shoulder dislocations and their treatment have been writ-
ten about and discussed since at least the 5th century bc,
when Hippocrates described a number of methods of
reduction.1During the Greek age, as now, shoulder dislo-
cation was a very disabling injury' causing many to “aban-
don gymnastic exercise, and . . . become inept in war time
practices.” Of the difficulty of treating this malady, Hip-
pocrates wrote, “I have never known any physician to treat
the case properly.” He then described a “burning” of the
shoulder to form eschars to prevent recurrent dislocations.1
This is not unlike some modem procedures that prevent
recurrences by limiting range of motion.

In the modem age of medicine, physicians have tried
various postreduction treatments in an attempt to prevent
recurrences. The length and type of immobilization has
been studied, as well as the use of rehabilitation therapy;
however, no uniform conclusions have been reached.

Normal Anatomy

The shoulder is one ofthe most flexible and mobile joints
in the body. This is made possible by the minimal area of
contact between the humeral head and the osseous por-
tion of the joint, ie, the glenoid fossa of the scapula, as
well as the shallowness of the glenoid fossa. As a conse-
quence, it is also the most unstable and most often
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operative treatment after reduction usually involves
immobilization and rehabilitation. Studies to date seem
to indicate that age and activity level are more impor-
tant factors for recurrence than length of immobiliza-
tion. Traditionally, if there are recurrences after con-
servative treatment, then surgery is contemplated.

Key words. Shoulder dislocation; recurrence; immobili-
zation; clinical protocols.
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dislocated joint in the body'. Dislocations usually occur
anteriorly because of the lack of skeletal restraints, as well
as the relatively weaker anterior capsule. Posterior dislo-
cations arc fairly uncommon (2.8% in one study) and
usually require consultation with an orthopedist.2

The stability of the shoulder is in large part due to
the shoulder capsule, which includes the synovial mem-
brane, the fibrous capsule consisting of the coracohum-
eral ligament, and the superior, middle, and inferior
glenohumeral ligaments. Other parts of the shoulder
capsule include the fibrous glenoid labrum, which at-
taches to the anterior portion of the glenoid fossa, and
the rotator cuff muscles, ie, the supraspinatus, infraspina-
tus, teres minor, and subscapularis, and their tendons.3
These muscles maintain the humeral head in the glenoid
fossa regardless of position.4 The deltoid, triceps, and
biceps muscles arc also stabilizing structures5 (Figure 1).

Prognosis

The prognosis and likelihood of recurrence of first-time
anterior dislocations of the shoulder is related to (1) mech-
anism of injury', (2) postrcduction treatment, (3) rehabili-
tation therapy, (4) patient age, (5) sex, and (6) complica-
tions.

Mechanism

In Rowe’s study,5 dislocations caused by twisting or
forceful abduction had a higher recurrence rate (56%)
than that of the group where dislocations were caused by
a direct blow to the shoulder, anterior or posterior
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Figure 1. Lateral view of shoulder.

(19%). This increased rate may be due to the detachment
of the glenoid labrum, known as the Bankart lesion,
which was shown by Rowe to be associated with recur-
rent dislocations. Kiviluoto and co-workers6 also found a
greater number of recurrences in cases in which torsion
had occurred (11/35, 31%) compared with dislocations
caused by a fall in the same plane (9/92, 10%) or a fall
from a height (0/15).

Traumatic dislocations arc more often associated
with a fracture or other complication that requires a long
period of immobilization resulting in additional scar
formation. This may ultimately contribute to greater
stability and fewer recurrences.7 It is thought that trau-
matic anterior dislocations usually occur with rupture or
avulsion of anterior supports (subscapularis, glenohu-
meral ligaments, and capsule). Surgical studies of shoul-
ders with recurrent dislocations have confirmed that
there are anatomical abnormalities, eg, relaxed tendons
or shoulder capsules, that allow the humeral head to
dislocate, or detachment of the glenoid labrum, which
allows the humeral head to dislocate anteriorly.8-12

Atraumatic dislocations are rare (4.4% in Rowe’s
study of 1956s) and are probably related to inherent
instability. These dislocations may respond to resistive
strengthening exercises, thus avoiding surgery in at least
50%.54314 Inherent instability may be due to an abnor-
mal glenohumeral head or congenital hyperelasticity of
the connective tissue throughout the body. Some ado-
lescent girls with psychological problems but normal
anatomy may be able to voluntarily dislocate their shoul-
ders by manipulating their muscles.5

In terms of recovery of function, Pasila and co-
workers15 found that greater time was required to regain
normal mobility after a fall from a height (median 60
days), as compared with falling (30 days) or torsion (24
days); thus, the greater the severity of the dislocating
trauma, the longer the recovery period may be.

Simonet and Coficld16 suggested that athletes with
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their greater exposure to trauma, irrespective of age, were
at higher risk for rcinjury. Of 32 patients less than 30
vears old, athletes had an 82% recurrence rate as com-
pared with 30% in nonathletes.

Epileptic patients represent a special subset of trau-
matic dislocations. The trauma from the force of their
convulsion is evidenced in the increased incidence of
humeral head defects. Rowe13reported a recurrence rate
of 94% in primary' dislocations that occur in patients
with epilepsy. In his 10 cases, there was one shoulder
with posterior dislocation, two had bilateral dislocations,
and 10 of 11 shoulders had recurrences. This can be
explained by the great forces that act with each successive
convulsion. Because of this great force, the patient’s
prognosis is poor unless seizures are controlled.

Postreduction Treatment

Once a shoulder dislocation has been diagnosed, reduc-
tion can be performed by a number of methods. Post-
reduction treatment has been studied but no uniform
conclusions have been reached.

Bankartl7 challenged the theory' that recurrent
shoulder dislocations were due to abnormal capsule laxity
from too early or vigorous motion of the humeral head
postreduction, thus stretching the capsule or not allow-
ing it to heal properly. He proposed that the primary
cause was the detachment of the glenoid labrum from the
anterior glenoid fossa. This association was confirmed by
Rowe.5The former theory persisted for manv years and
is the reason for the traditional immobilization post-
reduction of 3 to 6 weeks.

The efficacy of immobilization in preventing disloca-
tion recurrences has been the object of a number of studies.
Immobilization consists of either sling and swathe, or sling
with a restriction on shoulder mobilization. Most studies
seem to show that 1 to 3 weeks of immobilization is
beneficial (except in the young) and that no additional
benefit is seen with immobilization for more than 3 weeks.
When stratified by age of patient, differences in rate of
recurrence suggested that age may be the most important
variable. Young patients are at much higher risk of recur-
rences. Studies by Hovelius19 and Henry' and Genung2l
involved only young athletic patients, and there were no
significant differences in rate of recurrence with length of
immobilization. Table 1 isa summary ofthe impact of both
age and treatment in 10 studies.

In general, based on these studies, there appears to
be an advantage in a 3-weck immobilization period for a
primary anterior shoulder dislocation. For the young,
however, it seems to be more important to avoid stress-
ing the joint, consciously avoiding external rotation and
abduction for 3 to 6 weeks, and possibly even up to 3
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LEW)-T contains synthetic crystalline L-3.$\$,S'-
tetraiodotli*ronine sodium salt (levotbvroxine (T*) sodium;
Synthetic T4 a similar to ttefl ~oducad in the Human thyroid
gland T4 contains four iodine atoms and a formed by the
coupling of twoaofccuies of dnodutvrrjune 1LtfT)

ljrxMbyimtae (T*) sodium has an empirical formula of
Ci"HjolshNaOixHjO and a molecular weight of 798 86
(anhydrous)

LEVO-T tablets contain the following inactive irigredierfts
Microcrvaalbne Cefiukae NF hearfatirazed Starch NF laru**
NF (tanydrouk), and Magnesium Stearate NF The following are
the color additives per tablet Wrengh
Sirmph <mtfi) Color Additive! s)

FD&C Yeflov No 6 Aluminum Lake
50 None

FDftC Red No 40 Aluminum Lake
FTI&CBlue No 2 Aluminum Lake

100 D&C Yellow No 10 Aluminum lake
DSC Red Lake Bfend (DSC Red No 27
Lake and D&C Red No 30 Lake)

125 FD&C Yellow No 6 Aluminum Lake
Fb&C Red No 40 Aluminum Lake
FD&C Blue No. 1Aluminum Lake

150 FD&C Blue No 2 Aluminum Lake

m D&C Yellow No 10 Aluminum Lake
D&CRod No 27 Aluminum Lake

300 D&C Yellow No 10 Aluminum Lake

FD&C Yellow No 6 Aluminum Lake
FD&C Blue No i Aluminum Lake

CLINICAL PHARMACOLOGY

Tlie steps in the synthesis of thyroid hormones are controlled
by tJiyrotropin (Thyroid Stimulating Hormone, TSH) secreted by
the anterior pituitary This hormone’s secretion is in turn
controlled by a feedback mechanism effected by the thyroid
hormones themselves and by thyrotropin releasing hormone
(TRH), a tnjiepude of hypothalamic origin. Endogenous thyroid
hormone secretion is suppressed when exogenous thyroid
hormones are ini: d to euthyroid individuals 1l excess of
the normal gland's secretion.

The mechanisms hy which thyroid hormones exert their
physiologic actum are not well understood Tliese hormones
enhance oxygen consumption by most tissues of the body and
increase the basal metabolic rate and the metabolism of
carbohydrates, lipids, and proteins Thus they exert a profound
influence on every organ system in the body and are of particular
importance in the development of the central nervous system

The normal thyroid gland contains approximately 200 meg
of levothyroxine (T4) per gram of gland, and 15 meg of
triiodothyronine O 3) per gram The ratio of these two hormones
in tlie circulation does not represent the ratio in the thyroid
gland, since about 80% of penplieral triiodothyronine comes from
fiionodeindjnation of levothyroxine at tlie 5 position (outer ring)
Peripheral monodeiodmauon of levothyroxine at tlie 5 position

LEVOT® Levotbyronce Sodun Tablets. UsP

tuan of titv active or oaranexfi constnumé&
There a no weil documented evidence from the literature
however, eff in* allergic or xbosyncralx reactions to thyroid

VMNKI

Dru” with thyroid hormone activro atone or together |
with other therapeutic agents have been used for the 1
treatment of ubesov In eiahyroid patients doses wahtn
the range of dau> hormonal requuwnerfc are ineffective
for weight reduction Larger doses mat produce senous or
even life threatening manifestations of toxicity,
particularly when given in association with
sympathomimetic amines such as those used for their
anorectic effects

The use of diyroid hormones m the therapy of -obesity. alone
or combined with odier drum, is uniustified and has been shown
to be inelecthe Neither a tnar use justified for the treatment of
male or female mfertiiih unless this condiDor. is accompanied by
hypothyroidism
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General: Thyroid hormones should be used with great
caution in a number of aicumstances where the integrity of the
cardiovascular system, particularly the coronary artenes. is
suspected These include patients with angina pectons or the
eiderty who have a greater likelihood of occuk cardiac disease In
tliese patients therapy should be uutuded with low defies, ie. 25 to
50 meg levothyroxine (T4) When, in such patients, a euthyroid
stale can only be reached at the expense of an aggravation of the
cardiovascular disease, thyroid hormone dosage should be
reduced

Thyroid hormone therapy in patients with concomitant
diabetes meilitus or insipidus or adrenal cortical insufficiency
aggravates the intensity of their symptoms Appropriate
adjustments of the various tiierapeutic measures directed at these
concomitant endocrine diseases are required The therapy of
myxedema coma may require simultaneous administration of
glucocorticoids (see DOSAGE AND ADMINISTRATION

Hyp idism decreases and hyperthyroidism increases the

to oral i Pr time should be

closely monitored in thyroid treated patients on oral
anticoagulants and dosage of the latter agents adjusted on the
basis oilfrequent prothrombin time determinations. In infants,
excessive doses of thyroid hormone preparations may produce
craroosynostosis

Information for the Patient: Patients on thyroid
hormone preparations and parents of children on thyroid therapy
should be informed that

1 Replacement therapy is to be taken essentially for life, with
the exception of cases of transient hypothyroidism, usually
associated with thyroiditis, and in those patients receiving a
therapeutic tnal of die drug

2. They should immediately report during the course of
dierapv any signs or symptoms (if thyroid hormone toxicity, eg,
diest pain, increased pulse.rale, palpitations, excessive sweating,
heat intolerance, nervousness, or any other unusual event.

3. In case of concomitant diabetes meilitus, the daily dosage
of anlidi i dication may need readj as thyroid

(inner ring) remits in tlie formation of reverse triiodoth

(rT$), which iscaJongemcally inactive These facts would seem to
advocate levothyroxine as the treatment of choice for the
hypothyroid patient and to militate against (lie administration of
hormone combinations which, while normalizing thyroxine
levels may produce triiodothyronine levels in the thyrotoxic
range

Triiodothyronine (T$) level is low in tlie fetus and newborn,
in old age. in chronic caloric deprivation. liepatic cirrhosis, renal
failure, surgical stress, and chronic illnesses representing what
has Ix:en called tlie low triiodothyronine syndrome™

Pharmacokinetics: Animal studies have shown that T4 is
only partially absorbed from tlie gastrointestinal tract Hie degree
of absorption is dependent on the vehicle used for its
administration and by die character of die intestinal contents, die
intestinal flora, including plasma protein, soluble dietary factors,
all of which hind thyroid and tliereby make it unavailable for
diffusion.

Depending on odier factors, absorption has varied from 48%
to 70% of tlie administered dose Fasting increases absorption.
Malabsorption syndromes, as well as dietary factors (children's
soybean formula, concomitant use of anionic exchange resins
such as cholestyramine), cause* excessive fecal loss

More dian 99% of circulating hormones are bound to serum
proteins, including diymxme binding globulin (TB(i), thyroxine
binding prealbumin (TBPA), and albumin (TBa), whose
capacities and affinities vary for the hormones. The higher affinity
of levothyroxine (T4) for both TBG and TBPA as compared to
triiodothyronine (Tj) oartially explains the higher serum levels
and longer half life of the former hormone Both protein-bound
hormones exist in equilibrium with minute amounts of free
lionnone, (Ik*latter accounting for the metabolic activity.

Deiodination of levothyroxine (T4) occurs at a number of
sites, including liver, kidney, and other tissues. The conjugated
liormone. in the fomi of glucumnide or sulfate, is found in die
bile and gut where it may complete an enterohepalic circulation.
Highly five percent of levothyroxine (T4) metabolized daily is
deiodinated.

INDICATIONS AND USAGE
LEVO-Tis indicated:
I As replacement or supplemental therapy in patients with
hypothyroidism of any etiology, except transient hypothyroidism
during die recovery phase of subacute thyroiditis. This category
includes cretinism, myxedema, and ordinary hypothyroidism in
patients of any age (children, adults, the elderly), or state
(including pregnancy); primary hypothyroidism resulting from
functional deficiency, primary atrophy, partial or total absence of
thyroid gland, or the effects of surgery, radiation, or drugs, widi or
widiout die presence of goiter, and secoixiary (pituitary), or tertiary
(hypothalamic) hypothyroidism (see CONTRAINDICATIONS
and PRECAUTIONS)
2. As a pituitary TSH suppressant, in the treatment or
prevention of various types of euthyroid goiters, including thyroid
nodules, subacute or chronic lymphocytic thyroiditis
(liashimoto's), multinodular goiter, aix! in die management of
diyroid cancer.
3. As a diagnostic agent in suppression tests to aid in the
diagnosis of suspected mild hyperthyroidism or thyroid gland
autonomy.
CONTRAINDICATIONS

Thyroid hormone preparations are generally contraindicated
patients widi diagnosed but as yet uncorrected adrenal cortical
insufficiency, untreated thyrotoxicosis, and apparent

hormone rep is achieved If thyroid medication is
stopped, a downward readjustment of the dosage of insulin or oral
hyjxiglvcemic agent may be necessary to avoid hypoglycemia At
all times, close monitoring of Wood or urinary glucose levels is
mandatory in such patients

4. In case of concomitant oral anticoagulant therapy, the
prothrombin time should be measured frequently to determine if
tlie dosage of oral anticoagulants is to be readjusted.

5. Partial loss of hair may be experienced by children in the
find few months of thyroid therapy, but this is usually a transient
phenomenon aixl later recovery is usually the rule

Laboratory Tests: Treatment of patients with thyroid
hormones requires the periodic assessment of thyroid status by
means of appropriate laboratory tests, by full clinical evaluation,
or both. The TSH suppression test can be used to test the
effectiveness of any thyroid preparation bearing in mind the
relative insensitivity of the intant pituitary to the negative
feedback effect of thyroid hormones. Serum T4 levels can be used
to test tlie effectiveness of levothyroxine sodium. When the total
serum T4 is low but TSH is normal, a test specific to assess
unbound (free) T4 levels is warranted. Specific measurements of
T4 aix| T3 by competitive protein binding or radioimmunoassay
are not influenced by blood level of organic or inorganic iodine
and have essentially replaced older tests of thyroid hormone
measurements, ie. PBI, BF.l.andTy by column.

Drug Interactions: Oral Anticoagulants Thyroid
hormones appear to increase catabolism of vitamin K-deperxlent
clotting factors. If oral anticoagulants are also being given,
compensatory increases in clotting factor synthesis are impaired.
Patients stabilized on oral anticoagulants who are found to
require thyroid replacement therapy should be watched very
closely when thyroid is started. If a patient is truly hypothyroid, it
is likely that a reduction in anticoagulant dosage will he required
No special precautions appear to be necessary when oral
anticoagulant therapy is begun in a patient already stabilized on
maintenance diyroid replacement therapy.

Insulin or Oral Hypoglycemics: Initiating thyroid
replacement therapy may cause increases in insulin or oral
hypoglycemic requirements. The effects seen are poorly
understood aix| depend upon a variety of factors such as dose and
type of thyroid preparations aix| endocrine status of tlie patient
Patients receiving insulin or oral hypoglycemics should be closely
watched during initiation of thyroid replacement therapy.

Cholestyramine: Cholestyramine binds both T4 arid Tj in tlie
intestine, thus impairing absorption of tliese thyroid hormones.
In intro studies indicate that the binding is not easily reversed.
Therefore, 4 to 5 hours should elapse between administration of
cholestyramine amt thyroid hormones.

Estrogen, Oral Contraceptives: Estrogens tend to increase
serum thyroxine-binding globulin (TBG). In a patient with a
nonfunctioning thyroid gland who is receiving thyroid
replacement therapy, free levothyroxine may be decreased when
estrogens are started thus increasing thyroid requirements.
However, if tlie patient's thyroid gland has sufficient function, the
decreased free tnyroxine will result in a compensatory increase in
thyroxine output by the thyroid. Therefore, patients without a
functioning thyroid gland who are on thyroid replacement
therapy may need to increase their thyroid dose if estrogens or
estrogen-containing oral contraceptives are given.

Drug/Laboratory Test Interactions: The following
drugs or moieties are known to interfere with some laboratory”
tests performed in patients on thyroid hormone therapy:
Androgens, corticosteroids, estrogens, oral contraceptives
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estrogens, tod preparaixais. and the
numerous preparations contaeiing saflcvbtes
| Changes m TBG concentration should be taken into
consideration in the interpretation of T* and T3 values
Pregnancy, estrogens, and estrogen-containing oral
contraceptives increase TBG concentrations TBG may also be
increased during infectious hepatitis Decreases in TBG
concentrations srt observed in nepnross. acromegab and after
androgen or corticosteroid therapy Familial hyper- or
rrvpoth TOXim-btmbng-gfobuhnermas have been described The
incidence of TBG deficiency approximates 1in 9-000 The binding
of thyroxine by TBPA is inhlbtlai by saheyiates In such cases, the
unbound (free) hormone should be measured. Alternatively an
indirect measure of free thyroxine, such as the Free Thyroxine
Index (FT!) may be used
1 Medianal or dietary iodine interferes with all m two test
of radiowdine uptake, producing low uptakes which may not
indicate a true decrease in hormone synthesis
3 The persistence of clinical and laboratory evidence of
hypothyroidism in spite of adequate dosage replacement indicates
either poor patient compliance, poor absorption or inactivity of
the preparation Intracellular resistance to thyroid hormone is
quite rare, and a suggested by clinical signs and symptoms of
hypothvroidism in the presence of high serum T, levels
Carcinogenesis. Mutagenesis, and Impairment of
Fertility : Areported association between prolonged thyroid
therapy and breast cancer has not beer confirmed and patients
on thyroid for i indicati should not di i
therapv No confirmatory long-term studies in animals have been
performed to evaluate potential, icity or
impairment cf fertility in other males or females
Pregnancy— Category A Thyroid hormones do not
readih cross the placental barrier The dinical experience to date
does not indicate any adverse effect on fetuses when thyroid
hormones are administered to pregnant women. On the basis of
current thyroid therapy to hypothyroid
women should not be discontinued (fairing pregnancy
Nursing Mothers: Minimal amounts of thyroid hormones
are excreted in human milk Thyroid is not associated with
senous adverse reactions and does not have known turnongenic
potential While caution should be exercised when thyroid is
administered to a nursing woman, adequate replacement doses of
levothyroxine are generally needed to maintain normal lactation
Pediatric Use: Pregnant mothers provide little or no
thyroid hormone to the fetus. The incidence of congenital
hypothyroidism is relatively high (1 in 4,000) and the
hypothyroid fetus would not denve any benefit from the small
amounts of hormone crossing the placental barrier Routine
determinations of serum T4 and/or TSH is strongly advised in
neonates in view of the deleterious effects of thyroid deficiency on
growth and development
Treatment should be initialed immediately upon diagno:
and maintained for life, unless transient hypothyroidism is
suspected; in which case, therapy may be interrupted for 2 to 8
weeks after the age of 3 years to reassess the condition Cessation
of therapy is justified in patients who have maintained a normal
TSHdunng those 2 to 8 weeks
ADVERSE REACTIONS
Adverse reactions other than those indicative of hyperthyroidism
because of therapeutic overdosage, either initially or during the
maintenance periods, are rare (see OVERDOSAGE)
OVERDOSAGE
Signs and Symptoms Excessive doses of thyroid result in
hypermetabolk: state resembling in every respect the condition of
eixiogenous origin. The condition may be seif-induced.
Treatment of Overdosage Itosage should be reduced or

therapy temporarily di: if signs and p of
overdosage appear. Treatment may be reinstated at a lower
dosage In normal il i , normal hy| pituitary-

thyroid axis function is restored in 6 to 8 weeks after thyroid
suppression.

Treatment of acute massive thyroid hormone overdosage is
aimed at reducing gastrointestinal absorption of the drugs and
counteracting central and peripheral effects, mainly those of
increased sympathetic activity. Vomiting may be induced initially
if further gastroi inal absorption can ly be prevented
and barring contraindications such as coma, convulsions, or loss
of the gagging reflex. Treatment is symptomatic and supportive.
Oxygen may be and ilation mai Cardiac
glycosides may be indicated if congestive heart failure develops.
Measures to control fever, hypoglycemia, or fluid loss should be
instituted if needed. Antiadrenergic agents, particularly
propranolol, have been used advantageously in the treatment of
increased sympathetic activity. Propranolol may be administered
intravenously at a dosage of 1to 3 mg over a 10-minute period or
orally, 80 to 160 mg/day. especially when no icati
exist for its use. Other adjunctive measures may include
administration of cholestyramine to interfere with thyroxine
absorption, and glucocorticoids to inhibit conversion ofT4toTj.
DOSAGE AND ADMINISTRATION

The dosage and rate of administration of LEVO-T are
determined by the indication and must in every case be
individualized according to patient response and laboratory
findings.

Hypothyroidism: IEVO-T is usually instituted using low
doses, with increments which depend on the cardiovascular status
of the patient. The usual starting dose is 50 meg, with increments
of 25 meg every 2 to 3 weeks. Alower starting dosage, 25 meg/day
or less, is recommended in patients with longstanding
hypothyroidism, particularly if cardiovascular impairment is
suspected, in which case extreme caution is recommended. Tlie
appearance of angina is an indication for a reduction in dosage.
Most patients require not more than 200 meg/day. Failure to
respond to doses of 300 meg suggests lack of compliance or
malabsorption. Adequate therapy usually results in nomial TSH
and T4 levels after 2 to 3 weeks of the maintenance dose.

Readjustment of LEVO-T tablets dosage should be made
within the first 4 weeks of therapy, after proper clinical and
laboratory evaluatious.

TSH Suppression in Thyroid Cancer, Nodules,
Euthyroid Goiters: Exogenous thyroid hormone may produce
regression of metastases from follicular and papillary carcinoma
of the thyroid and is used as ancillary therapy of tliese conditions
following surgery or radioactive iodine. Medullary carcinoma of
the thyroid is usually unresponsive to this therapy. TSH should be
suppressed to low or undetectable levels. Therefore, larger
amounts of thyroid hormone than those used for replacement
therapy are frequently required. This therapy is also used in
treating nontoxic solitary nodules and multinodular goiters, and
to prevent thyroid enlargement in chronic (Hashimoto's)
thyroiditis.

LEVO-T® Levodnuaxme Sodium Tablet. U5r
Thvroid Suppressioa Therapv Adnnistration of
tbvroid hormone id doses mgber than th$e produced
physiologically by the giand results in supprssion of the
jmxfaxuon of endogenous hormone This is dvbasis for the
trrvraid suppressor tea and 6 used as  ad m re diagnosis of
patient with signs of raid hyperthvroKhsm in worn base line
.igxjraten test appear normal, or to (kmonstratehyroid gland
autoncxnv m patients with Grave s optthalmopath :3U uptake is
determined before and rfter the aifamrustraDon of ne exogenous
hormone A50% or greater suppression of uptae indicates a
rxormai Apod-pituitary axis and thus rules cxtfhyroid gland
autonomy
For adults, the average suppressive dose of ievenyroxine (T4)
b 2.6 meg/kg of both weight per dav giver tor > toO days. These
doses usualh yield normal serum T4 and T; leve> and lack of
response to TSH
Levothyroxine sodium should be atfammsiere cautiously to
patients in whom there b a strong suspicion of hyroid gland
aidonomy. in view of the fact thalthe exogenous hrmone effects
will be additive to the endogenous source
Pediatric Dosage: Pediatric dosage shodd follow the
recommendations summarized in Table 1 Irinfants with
congenital hypothyroidism, therapy with full does should be
instituted as soon as the di has been madel; yroxine
sodium tajiets may be given to infants and chiidm who cannot
swallow intact tablets by crushing the proper doe tablet and
suspending the freshly crushed table! in a small anount of water
or formula The suspension can be given bv spoon » dropper. DO
.NOT STORE THE SUSPENSION FOR ANY PERIOL"F TIME. The
crushed tablet may also be sprinkled over a smdl amount of
food, such as cooked cereal or apple sauce.
Tablet
RECOMMENDED PEDIATRIC DOSAGE FOR CONGENITAL
HYPOTHYROIDISM*
LEVO-T (Levothyroxine Sodium Tablets,ISP)
Daily dose per kg

Doses per day of My weight
0-6 months 25-50 meg 8-10 meg
6-12 months 50-75 meg 6-8 meg
1-5 years 75-100 meg 5-6 meg
6-12 years 100-150 meg 4-5meg

*To be adjusted on the basis of clinical response tnd laboratory
tests (s<* Laboratory Tests"

HO* SUPPLIED

Levothyroxine Sodium Tablets. | SP are supplied ascored, color-
coded, potency -marked tablets as follows:

25 meg, orange, marked 25 and 110n one side and .EVO-Ton the
other side:

NDC0205-361043 Bottle of 100

NDC 0205-3610-34 Bottle of 1000

50 meg. white, marked 50 and 11on one side and IEVO-Ton the
other side.

NDC0205-361143 Bottle of 100

NDC0205-3611-34 Bottle of 1000

75 meg, violet, marked 75 and 11 on one side and 1EVO-Ton the
other side:

NDC0205-361243 Bottle of 100

NDC0205-3612-34 Bottle of 1000

100 meg yellow, marked 100 and LLon one side aid LEVO-Ton
the other side:
NDC0205-361343 Bottle of 100
NDC0205-3613-34 Bottle of 1000

125 meg brown, marked 125 and LLon one side aid

LEVO-Ton the other side:

NDC0205-361443 Bottle of 100

NDC0205-3614-34 Bottle of 1000

150 meg blue, marked 150 and LLon one side and LEVO-Ton the
other side:

NDC 0205-361543 Bottle of 100

NDC 0205-3615-34 Bottle of 1000

200 meg pink, marked 200 and LLon one side and LEVO-Ton the
other side:

NDC 0205-361643 Bottle of 100

NDC 0205-3616-34 Bottle of 1000

300 meg green, marked 300 and LLon one side aid
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Table 1. Studies Showing the Impact of Age and Treatment on the Rate of Recurrence of Shoulder Dislocation

Impact of Age on the Recurrence
of Dislocation

Total
Study Patients Age (y)
MacLaughlin and Cavallaro9 101 <20
20-40
>40
Rowe and Sakellarides13 324 <20
20-40
>40
Kazar and Relovszky18 566 <20
21-30
31-40
>41
Hovelius19 63 <20
20-25
>25
Kiviluoto et alé 53 16-20
21-30
>30
Yoneda et al2d 104 215
Henry and Genung2l 121 19 (average)
Simonet and Cofield16 116 <20
2040
>40
Hovelius2 254 12-22
23-29
30-40
Wheeler et al23 38 -

months in athletes.162324 It takes that long for tendons
to heal. The patient’s age is also important for prognosis
of contractures; in the older population, prolonged im-
mobilization may lead to a “frozen” shoulder. Pasila and
colleaguesls showed that a longer period of immobiliza-
tion (from 1 to 3 weeks) was associated with a longer
period needed to recover normal mobility (from 3 to 5
weeks). Kazar and Relovszky18 found 37% of patients
over 50 years of age had contractures after suffering a
shoulder dislocation, compared with 14% in the 31 to 50
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Impact of Treatment on the Recurrence of

Dislocation
% %
Recurrence Treatment Recurrence
90 Sling and swathe 3+ wk 0
60 Sling and swathe 2-3 wk 1
10 Sling and swathe 1-2 wk 6
Sling and swathe 0-1 wk 14
94 Sling 36 wk 37
74 Sling 1-3 wk 46
14 No treatment 70
Sling and swathe 3-6 wk 33
Sling and swathe 1-3 wk 26
46 Immobilized 15 d 45
31 Immobilized 8-14 d 6
6 Immobilized 0-7 d 16
<6
90 Immobilized >20 d 75
65 Immobilized 10-20 d 87
50 Immobilized <10 d 68
56 Immobilized 3 wk 22
26 Immobilized 1 wk 56
<8
17.3 Sling and swathe 5 wk, then 17.3
limited exercise 6 wk
- Immobilized 90
Not immobilized 85
66 Immobilized, then 44
40 activity restricted 6 wk
0 No activity restricted 85
55 Age <22y
37 Immobilized 3—4 wk 64
12 Mobilized earlv 58
Mixed treatment 17
Age 23-29 y
Immobilized 3—4 wk 58
Mobilized early 47
Mixed treatment 17
Age 3040y
Immobilized 3—4 wk 63
Mobilized earlv 33
Mixed treatment 20
- Immobilized 3 wk, then 3 92

mo physical therapy and
activity restriction

years age group and 2% in the group under 30 years of
age. They recommended a shorter period of immobiliza-
tion for those over 50 years of age.

Rehabilitation

Since the subscapularis is one of the major components
in preventing anterior laxity of the shoulder, strengthen-
ing it through rehabilitation therapy should decrease the
recurrence rate. (The Appendix describes an 8-step pro-
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gram for rehabilitation of the muscles around the shoul-
der.) Rowe believed that resistive exercises did not help
patients with established recurrences and normal muscle
mass, but did help those with poor shoulder musculature
and those who complained of subluxations.13 The pro-
gram recommended by Rowe and Zarins1l will decrease
pain and disability to the extent that surgery is not
required. In older patients, however, these exercises may
irritate or worsen a rotator cuff tear.

Simonct and Cofield16 found that physical therapy
made no difference; however, their therapy consisted of
only a single teaching session followed by a patient-
initiated home program. Aronen and Regan24 in their
small study of 20 Naval Academy midshipmen found
that a restrengthening program of the muscles of internal
rotation and abduction, plus rigid restriction of activities
until the program was completed, resulted in a recur-
rence rate (including two subluxations) of 25% over an
average follow-up period of 35.8 months. This uncon-
trolled study of a highly athletic group showed a signif-
icant reduction in risk. Another small uncontrolled study
of 38 army cadets found recurrent dislocations or sub-
luxations in 92% following 3 weeks of immobilization,
completion of a supervised physical therapy program,
and 3 months of restriction from contact, throwing, and
overhead sports.Z3 The study conducted at the Naval
Academy describes in detail their rehabilitation program,
whereas there is very little description of the therapies
used in the other two studies. Thus, it is difficult to assess
how rehabilitation therapy might improve the prognosis,
since it is so individualized, and may vary from institu-
tion to institution. Nevertheless, rehabilitation therapy
may still be useful in strengthening and helping regain
mobility of the shoulder after a period of rest and immo-
bilization during which muscles tend to atrophy (Table
2). It is also a noninvasive, conservative means of therapy
to be used before resorting to surgery. The cost of therapy
three times a week for 6 weeks must be considered as well
as possible rcinjury if overly aggressive strengthening and
rangc-of-motion exercises are prescribed.

Age

In Rowe’s original study in 1956s and in the follow-up
study by Rowe and Sakellarides in 1961,13 age was found
to be the biggest determinant in the prognosis of recur-
rences in primary' anterior dislocations. Of 324 patients,
those less than 20 years of age had a 94% recurrence rate,
those 20 to 40 years of age had a 74% recurrence rate, and
only 14% of those over 40 years of age had a recurrence.
This was also observed in the study by MacLaughlin
and Cavallaro in 1950.9 In their series of 101 patients, there
were 7 recurrences (90%) in those less than 20 years of age,
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Table 2. Shoulder Rehabilitation Following Anterior
Dislocation

Range of motion
Passive
Done by therapist
Home program using a wand*
Active
Pendulum (Codman) exercises
Wall climbing—Ilateral, anterior

Strengthening
Isometric
Resistive exercise using surgical tubing, bungee cords, Theraband,
free or pulley weights
Abduction
Adduction
Forward flexion
Backward extension
Internal rotation in abduction and extension (elbow on hip)
External rotation in abduction and extension
Specific functional strengthening, eg, throwing motion against
resistance

= Gripping the wand with both hands, thegood arm moves the injured side through its
range of motion.

10 (60%) in the group 20 to 40 years of age, and 4 (10%)
among those older than 40 years of age. This has been
confirmed by Kazar and Relovszky,188 Hovelius,1922 Kivilu-
oto and colleagues,6and Simonet and Cofield,16who found
recurrence rates of between 46% and 90% for those under
20 years of age. The reason is not clear but may be the
greater physical activity of the younger age group or pos-
sibly greater noncompliance with therapy, home exercises,
or activity restrictions (Table 1). Two studies had lower
recurrence rates: in the study by Yoneda et al20 104 athletes
with an average age of 21.5 years had a 17.3% recurrence
rate; in Aronen and Regan’s study24 20 naval cadets with an
average age of 19.2 years had a 25% recurrence rate. Both
studies included a supervised rehabilitation program.

Sex

As one might expect, it has been reported that the inci-
dence of shoulder dislocations is generally higher in men
than in women at a ratio of 2:1. In adolescence this
difference may not be as great and may actually be
reversed after the age of 60 years. In the largest study
(Roweb5) involving 323 men and 165 women, there were
approximately twice as many recurrent injuries in men as
in women. In other smaller studies involving 254 pa-
tients (Hovelius22) and 116 patients (Simonct and
Cofield16), little difference between the sexes was found.

Complications

Complications that occur with anterior shoulder disloca-
tions principally involve osseous elements, nerves, or the
rotator cuff muscles. Vascular injuries do occur, but are
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rare and usually occur in the elderlv who mav have
abnormal blood vessels.3

Osseous complications include fractures of the
shoulder girdle, ie, the surgical neck, clavicle, scapula,
acromion, the greater tuberosity, the anterior glenoid
rim, and the humeral head.

In his study of 500 patients, Rowe5 found 122
fracture-dislocations; 75 involved the greater tuberosity’,
10 the shoulder girdle, and 27 the anterior glenoid rim.
In 125 primary dislocations, 38% had humeral head
defects compared with 57% found in recurrent disloca-
tions. This Hill-Sachs lesion or posterior-lateral notch in
the humeral head is from a compression fracture of the
softest portion of the humeral head occurring when it
slips over the rim of the glenoid. When this is found, it is
associated with an increased incidence of recurrences.52
Moseley3 believed that this defect, while not predispos-
ing to dislocation, tended to facilitate the development of
the recurrent state.

Fractures ofthe anterior glenoid rim also predispose
patients to recurrences. Pushing the humeral head ante-
riorly and comparing it with the opposite shoulder may
aid in the detection of fractures. Unfortunately, often
these labrum defects can only be detected through inva-
sive procedures such as arthroscopy or open surgery.

Patients with fracture dislocations including greater
tuberosity fractures had a low incidence of recurrence
(5.6%).5This may be because these patients were older and
less active, or had greater trauma causing the dislocation,
which may lead to increased scarring and immobilization.
Hovelius2 theorized that either the younger skeleton was
stronger or the capsule more lax so that the humeral head
passed the glenoid rim without causing a fracture.

Rotator cuff tears can also occur with shoulder dis-
locations. Pasila and colleagues15 found 26 rotator cuff
tears in 226 primary dislocations. In these shoulders with
tears the median time for normal mobility' to be regained
was 1 year, compared with 51 days in the 31 shoulders
with nerve lesions and 27 days in the uncomplicated
dislocations. Regaining full mobility was slowed by ad-
vanced age, long immobilization, long periods before the
dislocations were reduced, rotator cuff rupture, and se-
vere primary dislocation.

Nerve injuries arc relatively uncommon (5% to 30%)
and are often related to severe dislocations. Fortunately,
these lesions are transient, and the prognosis for recovery is
good, especially if only one nerve is involved. Injuries
involving a combination of nerves arc more likely to be
permanent. The brachial plexus, the median cord, die ulnar
nerves, and the radial and axillary nerves are the nerves
usually damaged, in decreasing frequency. If nerve damage
is permanent, weakening of the shoulder muscles can pre-
dispose the padent to an increased recurrence rate.4 7155
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In summarv, complications are usually associated with
traumatic dislocations; the more severe die trauma, the
worse the complications. Most fracture dislocations not
involving the glenoid labrum or humeral head defects have
a lower recurrence rate. Injuries with multiple nerve defects
have a poorer prognosis of recovery and sometimes have an
increased recurrence rate. Rotator cut! tears are also not
common, but when they occur, significant lass of mobility
results; however, the redislocation rate is low.

Surgery

The role of surgerv in anterior shoulder dislocations is
principally to prevent recurrences, or, rarely, to reduce an
otherwise nonreducible dislocation. It recurrences are fre-
quent, ie, more dian several times a year, or if there is
symptomatic anterior instability widi activities of daily liv-
ing or overhead activities, die patient would benefit from
surgery. Before surgerv is considered, rehabilitation and
strengthening ofthe rotator cuffmuscles may be attempted,
especially in infrequent recurrent dislocations or recurrent
subluxations. If die patient’s shoulder is constantly exposed
to violent forces, eg, epileptic convulsions, surgery may not
help. In young, athletic patients exposed to trauma, non-
surgical treatment is unlikely to succeed and surgery should
be given higher consideration.

In a first-time anterior shoulder dislocation, identi-
fying the prognosis for recurrence can assist one in pre-
dicting those patients who will eventually need surgery'.
If surgery' is desired, the patient must understand the
long rehabilitation period postopcratively. Without sur-
gery' it is difficult to identify pathologic conditions that
predispose to recurrences. One of many procedures could
be used, depending on the expertise and skill of the
surgeon, the type oflcsion(s) thought to be present, and
the patient’s particular circumstances, eg, professional
athlete. Rowel4 believed that 6 of the 300 or more
procedures had stood the test of time. His preferences in
order arc: the Bankart, Putti-Platt, Hybbinctte-Edcn,
Magnuson-Stack, Gallic-LcMcsuricr, and the modified
Bristow procedure.

Almost all procedures fall into one ofthree groups: (1)
shortening of the subscapularis tendon (Magnuson-Stack,
Putti-Platt), (2) alteration of inherent bone stability (Bris-
tow, Eden-Hybbinette), and (3) anterior capsulorraphy
(Bankart). Unlike the others, the Bankart procedure is an
anatomically normal repair. It reattaches the anterior cap-
sule to the anterior glenoid fossa in a layer-by-layer fashion,
thus repairing the Bankart lesion. The Putti-Platt shortens
die subscapularis, thus protecting the anterior rim by rein-
forcing the muscles and limiting external rotation. The
Hybbinctte-Edcn grafts an osseous barrier along the antc-

continued on page 575
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continued, from page 571

rior glenoid rim, thus preventing a humeral head defect.
The Magnuson-Stack, the Gallie-LeMesurier, and the mod-
ified Bristow' transplant muscles or fascia, thus constructing
a sling to restrain the humeral head and prevent instability.
Maximizing the stability’ of the shoulder results in a loss of
mobility.

Recendy, early arthroscopy with anterior glenoid
abrasion or capsulorraphy or both was evaluated in 47
army cadets in a prospective nonrandomizcd studv where
the cadets were given the surgical option. In this popu-
lation, w'here those treated nonsurgically (35 of 38) had
a 92% rate of recurrence (either subluxation or disloca-
tion), the rate of redislocation in those treated arthro-
scopically was 22% (2 of 9). Both groups received die
same rehabilitation.23 Arthroscopy may be a useful inter-
mediate step before an open operative procedure is con-
sidered in a very high risk and elite athletic group, but
more study needs to occur before this is generally rec-
ommended as an alternative to conservative rehabilita-
tion. If conservative therapy can obviate the need for
surgery, it would be more cost effective, though it may be
more time-consuming and inconvenient. These different
procedures have different failure rates and require differ-
ent amounts of exploration; therefore, surgery for recur-
rent shoulder dislocations should be carefully considered.

Summary

Primary anterior shoulder dislocations are the most com-
mon of dislocation injuries. The shoulder’s stability is
largely dependent on its soft tissue components. Dislo-
cation usually occurs with a traumatic event. This trauma
may cause increased complications and result in a long
period of immobilization and disability’. Traumatic dis-
locations w'ith injury' to the shoulder ligaments or hum-
eral head defects or glenoid labrum defects may predis-
pose the patient to increased recurrences. Atraumatic
dislocations usually reflect an anatomically unstable
shoulder or, occasionally, psychological factors. Recov-
ery after reduction usually involves a period of immobi-
lization. In the young, decreased stress and range of
motion from 6 weeks to 3 months may be beneficial. This
should be followed by rehabilitation consisting of shoul-
der muscle strengthening and range-of-motion exercises.
The patient older than 50 years, would best benefit from
a short immobilization period followed by range of mo-
tion to prevent loss of mobility'. Young age and increased
level of activity' may be the most important variables in
predicting prognosis after a primary' anterior dislocation.
Persistent recurrences and disability following nonoper-
ative treatment are often an indication for surgical treat-
ment. The main complications of shoulder dislocations
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are fractures, nerve lesions, and rotator cuft tears, all of
which usually occur as a result of traumatic injuries.
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EXERCISES FOR MUSCLES AROUND THE SHOULDER

Appendix
GRAVITY EXERCISES
Exercise 1
Bend far forward holding shoulders and trunk still
(Step 1).
Exercise 2

Let arms hang loosely and swing like a pendulum (A)

across the front ofthe body, (B) backward and forward,

and (C) in acircle (Step 2).

Note. The arc should be small at first, and then gradu-
ally increased.

ANTIGRAVITY EXERCISES

These exercises will be added after you have mastered
gravity exercises.
Exercise 1
Arm is to the side. Raise and lower with fingers “climb-
ing” the wall (Step 1). Repeat 10 times.
Exercise 2
Arm is to the front. Raise and lower with fingers
“climbing” the wall (Step 2). Repeat 10 times.
Exercise 3
Back is to the wall. Move your arms through the arc
shown in Step 3. Repeat 10 times.

Exercise 4
Lie flat on your back and move your arms through the
arc shown in Step 4. Repeat 10 times.
Exercises 3 and 4 are intended to increase external ro-
tation.

Exercise 5
Lie flat on back with hands under head and touch the
elbows to the table or floor (Step 5).

Exercise 6

Pulley exercises (Step 6). Perform as illustrated for 5

minutes, four times daily.

Note. These exercises must be executed on aregulated
program, for acertain period and a specific number oftimes
each day.

From H. W. Griffith. Instructionsfor Patients. 4th ed. Philadelphia: W. B. Saunders, 1989: 139. Reprinted with permission.
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