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It probably seems a hit odd and perhaps disappo int
ing that a naval medical officer should deal \\"ith such 
a topic as upper extremity pain in times oi \\"a r. when 
the iury of combat dominate;, the :.cene and the reek 
of g unpo\\"der o r trinitrotoluene !Ill s the a tmosphere. 
O ne would naturally expect or hope for a consideration 
of matters more speci fica II y 111 i Ii ta ry. 

T n extenuation of my offense. 1 would like to point 
out 1 ha t we can now a fford less than ever to neglect 
the mo re prosaic and less g lamorous field:- l)i medical 
activity, for such neglect means the ~apping of efficiency. 
The incidence of pain and disability i11vol\' ing the upper 
extremity is fairl y high- just how high is di fficult to 
say, since many cases are treated in an outpatient status 
and are not reflected in vital statistics with any approach 
to full measure. Many of these patients are seriously 
handicapped , are thor oughly miserable and at the same 
time have impor tant duties . \Vith a ll this in mind, I 
hope you will not take my efforts amiss. 

Xot so very long ago the etiologic d ifferentiat ion of 
pains involving the ex t remities and the !>pine was in 
a rather rudimentary sta te. T he tendency was to herd 
p ractically a ll of them together under the broad coverag-e 
of tha t ancient. patched and time worn umhre lla
namely, rheumati . 111. The labor and ~tud ies oi a gen
e ra tion or more o i physicians has done much to cla rify 
the situa tion and in latter year pecia l ad vances have 
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been made regarding the causes of lo\\" back pain and 
pain inrnlving the lo\\"cr extremities. l refer naturally 
to the discovery of the µart played by disk injuries 
and hypertrophy of the ligamentum flavum ; also mis
alinements especially at the lumbosacral articul:11ion. 
These conditions ha\'e been thoroughly pre,,ented in 
numerous articles and textbooks. The matter of upper 
extremity pain. however. ill\·olYes so111e condi tions not 
so well clari fied, and it appears well to take up a few 
of these from the standpoint of roentgenology. 

N u111erous indeed are the causes of the upper extrem
ity pain, disabili ty and abnormal sensation. 1\ good 
many arc of course obvious: contusions, sprains, frac
tures, dislocations. acute infections. rheumatic fever and 
the like. These seldom present d iagnostic problems. 
Less Ob\·ious is the etiology in other cases. and naturally 
increased recourse is had to radiography for aid in the 
diagnosis. F rom this group a large number will be 
easily and promptly separated as ca es of so-called 
"bur:,iris" or, as frequently designated no\\"adays, para
arthritis or peritendiniti s. depending on the preference 
of the rnentgenologist as to terminology. The main 
thing is that in the:,e cases calcium deposits a.re often 
noted near the shoulder joint in the soft ti ssue:,, usually 
ju:-.t aho\'t the greater tuberosity of the humerus and 
111ostly located in or about the supra ~pinatus tendon. 
T he matter has been well presented in a number of 
a rticles. including one by P inner and Stadennan L and 
earlier in one by Sandstrom." T here is no need for 
furth er detail here. I should like on ly to remind you 
that pain and disability arc often most exceedingly 
severe and that furthermore roentgen therapy is usually 
most efficacious, often in sensational fashion. This con
dition, be it remembered, is quite frequently encountered 
in the service and at times in comparatively young 
persons. It should always be borne in mind. 

In a disappointingly large number of cases. however, 
we will find roentgenograms of the shoulder negative. 
In such case one does well not to shrug the matter off 
as just another perplexing case of neuralgia, neuritis, 
fihrositis. rheumatism or what not but to proceed further 
and have studies of the cerYical spine and upper thorax 
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made. In occasional cases one will find such things 
as tumors of the vertebrae, tumors of the cord and ils 
membrane, superior sulcus tumors, infectious processes . 
more or less extensive synosteoses, possibly lo the 
extent of the K lippel-Feil variety, anomalies of variou~ 
types, and so on, not forgetting a possible ruptured 
disk and, whal is fairly common, cervical ribs. l low
ever, it might be noted here that mosl cases of cervical 
ribs are found incidentally and appear to occasion symp
toms only on more or less rare occasions. Now the 
differential diagnostics of the various unusual conditions 
is a very interesting and fascinating subject, but on thi s 
occasion I should like to come down to humbler, more 
everyday, fare and ask your attention lo the troublesome 
matter of symptoms referable to changes in the verte
brae and thinning of the intervertebral disks consequent 
on arthritic changes of degenerative hypcrtrophic type. 
These are well worthy of particular consideration, if 
for no other reason than that the relationship of the 
symptomatology in these cases to lhe underlying patho
logic condition and also to possibilities of therapy do 
not appe~r generally to be realized or else tend to be 
forgotten. 

As mentioned by ~Jettier and Capp 3 in a study on 
neurologic symptoms in cervical arthritis, relationship 
between pain in the upper extremity and cervical arthri
tis was described some years ago by von Bechterew. 
Striimpell, Marie and others. These early writers 
noted, moreover, that there was li ttle relation between 
the symptoms and the degree of arthritic involvement. 
It does not appear that much attention was paid lo these 
observations then or, indeed, latt:r. Il seelll~ that most 
of us tend lo think of cervical arthritis as a remote 
and unlikely cause of upper extremity pain . On the 
contrary, it is a fairly frequent cause and the mechanism 
has been thought to involve the factors of narrowing 
of the intervertebral foramens due to productive osteoid 
changes and thinning of one or more disks, with irrita
tion of or pressure on nerve roots. An explanation of 
the lack of correspondence between the degree of hyper
trophic change~ and the severity of symptoms becomes 
pos!>ible thereby: .\rthritic changes of productive type 
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need not and frequently do not affect the intervertebral 
foramens. If they are limited to the body margins they 
are relatively painless. In fact Oppenheimer and 
Turner 4 in their study on di scogenic disease and seg
mental neuritis have placed all emphasis on disk narrow
ing. I myself feel that either narrowing of the disk 
or productive cha11ges significantly located may he fac
tors. Jn addition I would suggest that there may well 
be factor::. of round cell infiltration, passive congestion 
and perhaps some degree of fibrosis; in other wordS; 
that there is o ften some degree of chronic inflammation, 
and l believe that this factor may often be more impor
tant than osteoid proliferation and thinning of the disks. 

, \ s for treatment, Mettier and Capp mentioned that 
some victims were relieved to some extent by the 
manipulations of irregular practitioners; a lso that in 
general the syndrome has been inadequately treated. 
The patients, bewildered and discouraged, only too often 
drift from one physician to another and from clinic to 
clinic. obtaining little if any relief. Treatment recom
mended by ~Iettier and Capp is along the conventional 
lines of massage, manual traction and manipulation. 
This, they say, has relieved the majority of the patients. 
A t the present time I believe that the most frequently 
applied remedy. aside from strictly medical measures, 
is diathermy. My own experience with diathermy indi
cates that it has been of little value in these conditions; 
indeed, it often seems to aggravate symptoms. Careful 
manipulation, traction and massage produce much better 
results and, finally, excellent results are to be expected 
from roentgen therapy if earnestly followed. 

Coming to my uwn experience, I am not able to 
furnish a large statistical series chiefly because, as usu
ally happens in naval practice, we lose track of too 
many of our patients. H owever , I have seen perhaps 
a hundred or so of such cases . and these enable me to 
come to certain conclusions : ( l ) These cases are fre
quently encountered; ( 2 ) they are quite resistant to the 
usual medical methods of treatment; ( 3) diathermy is 
seldom helpful. but, as already mentioned. other physical 
therapy procedures are; ( 4) treatmem by x-rays is o ne 
of the most effecti ve methods we have. 

4. Oppenheime1·, A., and Turner, E. L.: Discogcnctic Disease of the 
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This brings me to the matter of a more detailed 
consideration of roentgen therapy and naturally to the 
manner in which this type of radiation operates to 
relieve symptoms and effect any curative benefits. 
People in general appear mystified and skeptical that 
anything might be expected from this form of therapy. 

It is often noted in cases of peritcndinitis that calcium 
deposits. particularly of the amorphous and less compact 
types, are absorbed after or <luring a course of x-ray 
therapy. However, relief of symptoms in these cases 
is nearly always extremely prompt, often within a few 
hours after the first irradiation; it is far in advance of 
any considerable absorption of calcium. Moreover, 
relief of pain occurs even when calcium deposits fail 
of any absorption. Thus we see that improvement is 
not dependent on melting away of calcitm1 and that 
other factors must be concerned. Further, it is obvious 
that the roentgen ray is not apt to rebuild a thinned 
disk. These other factors, as I hinted before, are prob
ably related lo inflammation. /\s is now well known 
and has been well reviewed by Drs. Pendergrass and 
Hodes,5 x-rays exert a potent beneficial effect on most 
inflammatory conditions. Although the exact details of 
the mechanisms involved are not too well understood, 
there appears to be more or less disintegration of white 
cells, particularly lymphocytes, with liberation of anti
bodies. However, changes in circulation likewise take 
place and, in fact, it is prohably these changes which 
are of the most profound importance. Owing to the 
presence of an inflammatory reaction, we see infiltration 
by leukocytes, coagulation of lymph, appearance of fibro
blasts and eventually formation of fibrous tissues in 
more chronic cases. All these tend to interfere with 
pr9per circulation and produce passive congestion. The 
effect of x-rays in appropriate dosage is to break up 
this type of reaction, which, although beneficial in wall
ing off infected and damaged areas, none the less tends 
to be excessive, as only too often happens in natural 
processes. The end result of roentgen therapy is that 
an active circulation is substituted for passive conges
tion, thereby producing relief of pain and diminution 
in swelling along with encouragement o[ recovery. This 
relief o[ congestion is probably what accounts for the 

5. Pendergrass, E. P., and Hodes, P. J.: Roentgen Irradiation in the 
Treatment of l110a111111<1tions, Am. J. Rocntgcnol. 45 : 74 (Jan.) 1941. 



6 

prompt relief of pain in so many cases, and of course 
it is the reactivated circulation which favors the absorp
tion of calcium deposits. aturally x-rays of themselves 
will not melt calcium. 

Reverting to my cases of cervical arthritis and thinned 
disk, the main influence of x-rays doubtless is on the 
irritated and congested soft tissues about the affected 
segments. Heduction of swelling and improvement of 
circulation reduce the pressure on the nerve roots, and 
naturally symptoms improve. Any effect on the purely 
mechanical pressure from ar thritic spurs or clue to the 
thinned disks is not to be expected. It is notable too 
that the symptoms from these disorders o{ the cervical 
vertebrae are often slower to respond to x-rays than 
those from the so-called subdeltoicl bursitis. \Vhy this 
is so seems obscure, but the main thing is that they gen
erally do respond in time and I usually caution these 
patients not to become discouraged if improvement is 
slow. Changes in the roentgenographic appearance of 
these cervical lesions have. in my experience, been neg
ligible in contradistinction to the usual experience with 
shoulder calcification. 

In connection with this form of therapy to the cervical 
spine it is interesting to note that hypertensive persons 
will commonly show a drop in blood pressure of sub
stantial degree as the result of the effects of x-rays 
on the cervical sympathetic. chiefly the carotid ganglions. 
Unfortunately this improvement is not permanent. 

As to plan of t reatment and dosage employed, I have 
generally used moderate closes of 75 to ]()() roentgens 
twice a week at first and later weekly. After six to 
eight treatments a rest period of about six weeks is 
given, followed by a second course. I have usually 
employed high voltage therapy (200 kilovolts, 0.5 mm. 
of copper and 3 mm. of aluminum filtration at 60 cm. 
distance). If this is not available a lower voltage with . 
3 111111. of aluminum or, better, 0.25 mm. of copper and 
1 mm. of aluminum filtrat ion will be usually found 
efficacious either in the cervical cases or in the cases 
in which the pathologic changes are limited to the 
shoulder proper. 

As a word of caution 1t 1s necessary to point out 
that we are not going to help all cases and that accord
ingly if x-rays in adequate dosage fail to produce benefit 
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we should desist and revert to the more usual methods, 
such as heat, massage, traction, manipulation and sup
port. Naturally the usual medical approach is not to 
be overlooked in any case. As far as the roentgen 
ray is concerned, we must avoid either extremes of 
giving up before an adequate amount has been given 
(even up to 2,000 roentgens in stubborn cases) or, on 
the other hand, of persisting unduly in the face of poor 
response. 

Before closing there is one more cause of upper 
extremity pain I should like to mention, and that is 
herpes zoster. Not infrequently there is a brachia! 
distribution. The pain and discomfort from this disease 
surely need no emphasis. However, it should be 
emphasized and reemphasized that out of all the various 
remedies x-rays will generally do the most. Further, 
one has to remember that in elderly patients pain is 
likely to be unusually severe and resistant and that 
radiation therapy needs to be pushed with some per
sistence. These problems, I might acid, are well con
sidered by Drs. Carty and Bond 0 in a study on roentgen 
radiation as an analgesic agent. 

SUMMARY 

In many cases of pain and dysfunction involving the 
upper extremities, the roentgen ray will not only open 
the door to diagnosis but also frequently provide a most 
potent and welcome therapeutic agent. 

6. Carty, J. R.~ and Bond, L. M.: Roentgen Radiation as an Anal· 
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