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DAMS’ 
A 

recentIy stated that “pain, in its 
severer forms, as for example, trigeminal 

neuralgia, migraine, or the various colics, is one 
of the heaviest crosses the human race has to 
bear-persistent pain, whether mild or severe, 
over weeks, months or years can produce 
serious and far-reaching sequelae which affect 
the patient’s work, play and sIeep, alter their 
personalities and produce changes in every 
phase of their daiIy Iives.” He goes on to em- 
phasize that “until recent years physicians as 
a whoIe tended to minimize the importance of 
persistent pain, particuIarIy, if the cause was 
not readily apparent.” In discussing Adams’ 
paper Dr. R. H. Barrett says, “The sy-mpathetic 
nervous system is a dominant factor in pain. 
Except for direct nerve trauma, ischemia or 
localized hypoxia, it is probably the basis of 
most pain.” 

The character of pain in the segmental neu- 
ralgias” caused by irritation of the extraspina1 
or paraspinal elements that constitute the seg- 
mental distribution may vary from stabbing, 
tearing, shooting or cramp-Iike to a miIder 
aching, sore, drawing, puIIing, dragging type of 
pain. Painful areas which are localized “and 
are tender to the sIightest touch, or brushing of 
wearing apparel or bed cIothes, and are associ- 
ated with burning suggest a causalgic type of 
pain which is sympathetic in origin.” The term 
atypical neuralgia is used to differentiate it 
from segmental neuraIgia on the one hand and 
to indicate its sympathetic component on the 
other. 

As a history of trauma cannot be eIicited in 
all cases of headache, migraine, occipital neu- 
raIgia, neuralgia of the chest simuIating angina 
pectoris, backache and sciatica, postherpetic 
neuralgia and pain from sprains along the 
Costa1 margin and xyphoid, the term atypical 

neuralgia would be more appropriate than 
Livingston’s” “ post-traumatic pain syndrome” 
such as occurs in whipIash injuries4 or in 
musculofascial pain.j 

Livingston” mentions atypical facial (or buc- 
caI)6 neuralgia to caI1 “attention to the fact 
that trigger points may develop in the face, 
neck and scalp just as they do in the extremities 
or in the back; that they seem to be capable of 
initiating pathologic reff exes as do other trigger 
points, and the fact that they sometimes yield 
to simpIe measures suggests that irritation from 
peripheral sources may play some part in the 
development of pain syndrome involving the 
head area.” 

Peripheral nerves7pg have been shown to con- 
tain, hesides somatic fibers, sympathetic motor 
(vasomotor, sudomotor, piIomotor) and affer- 
ent so mpatfretic fibers conveying pain impulses. 

If one considers the Iocation of pain in head- 
aches, the trigger points, which intensify the 
pain on compression, are frequentIy found as a 
point of deep tenderness beneath the skin of the 
scalp, or in the occipital and neck muscIes and 
their fascia, or at the ends of the transverse 
processes of the cervica1 vertebrae or beneath 
the superficial layer of skin. (Figs. I and 2.) 

In describing the method of injecting trigger 
spots with 2 per cent procaine, I wish to empha- 
size the most accurate identification and pains- 
taking injection of the sensitized areas. The 
trigger points arc located by making pressure 
first with the rounded end of a baI1 pen and then 
its tip, progressing tangentially toward maxi- 
mum sensitivity. The trigger points are re- 
checked severa times, making pressure in the 
same direction, and finaIIy are marked so that 
when the fine No. 25 needte with a very short 
bevel is introduced, exactly the same direction 
is followed as with the pen. The deposition of 
2 per cent procaine is begun just beneath the 
skin and made graduaIIy deeper unti1 a11 trigger 

* This paper was Read by TitIe at the meeting of The American Association for the Surgery of Trauma. 
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spots have been reached. UsuaIIy from z to 
5 cc. are injected in each area and not more than 
40 or 50 cc. are injected at a visit. 

HematoIogic studies have been found to be 
normal in these patients who bruise easiIy and 
since a hematoma at the site of injection 

FIG. I. The cross marks indicate the Iocation of the usuaI 
trigger points. (Modified from Sobotta’s AtIas of Hu- 
man Anatomy, PhiIadeIphia. W. B. Saunders Co.) 

vitiates the success of the treatment, IO mg. of 
vitamin K are injected subcutaneousIy before 
treatment and )i gr. of phenobarbita1 is given 
by mouth at Ieast twenty minutes before the 
injection is started. 

No patient receives an injection of procaine, 
no matter how smaI1 in amount, without first 
receiving a barbituate which reduces the toxic- 
ity of procaine about five times. Patients who 
are known to be sensitive to procaine receive 
$6 gr. of phenobarbital oraIIy three hours, two 
hours, one hour and one-haIf hour before treat- 
ment. An ampu1 containing 2 gr. of sodium 
phenobarbita1 is aIways avaiIabIe, half to be 
given intramuscuIarIy if a patient should have 
a reaction to the 2 per cent procaine. AdrenaI 
cortex extract, $5 cc. subcutaneousIy, is aIso 
given. 

Many of the patients have Iearned that 
aIcoho1 will, in the course of two to six hours, 
cause a return of their headache or pain. It is 
feIt important to instruct al1 patients about the 
probabIe effect of taking aIcoho1 in any form 
after injections. 

The Iong-continued pain has furnished the 
aIarm reaction, as described by SeIye,‘O with 
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depIetion of the patient’s adrena cortex in par- 
ticular, and frequentIy also the anterior 
pituitary, as evidenced by their excessive per- 
spiration or tendency to cry easiIy. 

In restoring impaIred endocrine gIands such 
as the anterior pituitary and adrena cortex, a 

FIG. 2. The cross marks indicate the usua1 trigger points. 
The vertica1 cross marks are between the cervical 
spinous processes where the torn Iigamentum nuchae 
makes a “bowstring.” (Modified from Sobotta’s AtIas 
of Human Anatomy. PhiIadeIphia. W. B. Saunders Co.) 

high protein, high vitamin C diet is essential. 
MuItivitamins and minerals are given. Since 
saIicyIates interfere with the absorption of 
vitamins (and many patients were taking 
saIicyIates for pain) the digestive enzymes, 
pancreatin and bile saIts are given before a mea1 
with the vitamins, aIong with a 3 gr. supra- 
renaI cortex tabIet. For exhaustion, one or more 
suprarena1 cortex tabIets are given during the 
day, and for perspiration or weeping tendency, 
one or more 3 gr. anterior pituitary tabIets are 
sucked unti1 reIief is obtained. Potassium 
chIoride, 15 gr., is given daily to protect the 
ceIIuIar potassium from the effects of these 
hormones. CaIcium is given in some form by 
mouth or injection to reduce the excitabiIity of 
the neuromuscuIar apparatus. Since June, 
1954, I have found that the tendency to cry or 
to have profuse perspiration couId be relieved 
by the action of the RauwoIfia root or its 
aIkaIoid, reserpine. 11 This substance at Ieast 
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partiahy suppresses the sympathetic pre- 
dominance at the hypothalamic IeveI. 

hligrainous headaches’* may come in attacks 
initiated by fatigue, menstruation, food idio- 
syncrasy and other exciting causes. The under- 
lying neurologic mechanisms which produce 
hemicrania and other disturbances such as 
hemianopsia, paresthesia, Iacrimation and nasal 
congestion indicate involvement of the sgmpa- 
thetic nervous system. 

In occipital neuralgia a history of soreness or 
stiffness in the neck with limitation of motion 
may precede or be associated with the head- 
aches which usually begin in the occipita1 area, 
radiating to the frontal or supraorbital region. 
The headaches are steady and vary from a miId 
ache to a severe throbbing bursting pain worse 
on stooping or straining at stool. At times the 
frontal headache is so predominant that painfu1 
sy.mptoms referabIe to the occipital region or 
neck are submerged, but sensitive areas are 
readily formed across the occiput or along the 
spines or transverse processes of the upper 
cervica1 vertebrae. (Figs. I and 2.) 

When the pain from sensitized spots of the 
head has been sufficiently long in intensity and 
duration, a painfu1 contraction of the skeletal 
muscles of the head, neck, shoulders and even 
the erector spinae group in the Lumbar region 
may develop and produce further involvement. 

After trauma other than sprains from a whip- 
lash injury, such as slipping and trying to pre- 
vent a faI1, the occipita1 and neck muscIes may 
be strained; and after certain infections, no- 
tably virus diseases, influenza and rheumatic 
fever, the sympathetic nervous system can be- 
come sensitized. An injury may be produced 
such as a strain to the cervicai paravertebral 
ligaments, to the fascia1 attachments of the 
short rotator capitis muscles, to the vertebral 
processes or to the trapezius and rhomboid 
attachments to the vertebrae and scapuIa. 
Tenderness between the cervical spines or near 
their transverse processes is frequently found. 
(Fig. 2.) Another source of irritant sympathetic 
nerve fibers is in the interspinous ligament 
Iocalized between the vertebra1 spinous proc- 
esses. (Fig. 3.) Trauma to the head and neck, 
often having occurred in childhood and long 
since forgotten, may tear Ioose the Iigamentum 
nuchae from the cervica1 spinous processes. 
When the head is bent forward this shredded 
ligament forms a bowstring from the occiput 
to the last cervica1 or first thoracic spine. 

Deep Procaine Injection for LocaIized Pain 

Trigger points are to be found in this ligament 
or deeper between the spinous processes or at 
the ends of the ligament. (Fig. 2.) 

Studies I~>- Rinzler and TravelI’” in 1948 on 
the somatic component of cardiac pain ha\*e 
shown that in some patients nith angina 

FIG. 3. The location of the ligamenturn flavum, the 
interspinous ligament with its bursa. The needle for 
procaine injection penetrates between the spinous 
processes into the intrrspinous ligament and bursa, 
down to the transverse arch or the ligamrntum ftavum. 
(Modified from J. C. B. Grant’s Atlas of Anatomy. 
BaItimore, 1947. Wilfiams & Wilkins Co. 1 

pectoris and acute myocardial infarction pain 
is relieved by blocking secondary trigger areas 
in the skeIeta1 muscles of the chest. Thev em- 
phasize14 that the main source of irritation in 
the pain syndromes involving the chest are 
sprains and strains at the origins of the pecto- 
raIis major and minor muscIes, and sometimes 
at their insertions as well. (Fig. 1.) That these 
thoracic pain syndromesi do occur makes their 
recognition important, otherwise invalidism 
may result or a diagnosis of psychoneurosis 
may affect the patient’s entire outlook on life. 
Trauma of strains, long forgotten, may have 
been the irritant initiating the pain cycle, and 
illness with concomitant vitamin and endo- 
crine imbalance mav so increase the patient’s 
susceptibility to pa’in that the syndrome de- 
veIops. Thirty patients with such pains have 
been referred for surgical relief of cervical 
herniated disk or for thoracic sy-mpathetic 
interruption for angina. A few internists have 
recognized the syndrome as a neuralgia and 
have located trigger spots which intensify the 
pain upon compression. 
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In a report on the treatment of post-thora- 
cotomy neuraIgia in ten patients,16 the most im- 
portant trigger points for injection with 2 per 
cent procaine are into the interspinous Iiga- 
ments at least two above the intervertebra 
processes and two beIow where the rib cage was 

FIG. 4. The cross marks indicate the Iocation of the usuaI 
trigger points in the atypical neuraIgias of the chest 
simuIating angina pectoris. (Modified from Sobotta’s 
AtIas of Human Anatomy. PhiIadeIphia. W. B. Saunders 
Co.; Reichert, F. L., Am. J. Surg., 88: 399, 1954.) 

forcibIy separated. Strained or traumatized 
origins and insertions of the pectoraIis major 
and minor muscIes are additional important 
trigger areas, as is also the xyphoid. 

Some thirty patients comprising the Costa1 
margin and abdomina1 group are of interest be- 
cause, again, their compIaints, often occurring 
in paroxysms of pain Iasting from two to four 
days at a time, had been puzzIing from a diag- 
nostic viewpoint. Again, the continuance of the 
pain over the years prompted them to seek 
reIief with the resuIt that many negative gastro- 
intestina1 series of roentgenograms, as we11 as 
intravenous and retrograde pyelograms, had 
been made. As this pain was usuaIIy in the 
upper abdomen, either epigastric or in the 
right or Ieft upper quadrant, referred at times 
to the right and Ieft back, it was diagnosed as 
acute biliary coIic, renaI colic, chronic duo- 
dena uIcer, spIenic infarction, recurrent pan- 
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creatitis or acute intestinal obstruction. Ten- 
derness was present and at times rigidity couId 
be eIicited. However, in the absence of fever 
and Ieukocytosis, expIoration was rarely done. 

On examining these patients during their 
attack, the pain and tenderness is actuaIIy at 

FIG. 5. Incisions carried down to deep structures to 
divide sympathetic fibers invoIved in postherpetic 
neuraIgia. (Reichert, F. L., Stanford M. Bull., 13: 357, 

1954.) 

the xyphoid17 or aIong the Costa1 margin and 
not deep in the abdomen. The tip and either 
side of the xyphoid, as we11 as the costoxyphoid 
junction, may have numerous trigger points 
which when extremeIy accurateIy Iocated and 
pressed upon eIicit the identica1 pain of which 
the patient compIains. (Fig. 4.) The irritating 
Iesion is probabIy from scar compression foI- 
Iowing the sprain or strain of the attachments 
of the rectus abdominis, interna obIique or 
transversus abdominis fascia to the costal 
cartiIages and xyphoid. SIipping during bowI- 
ing or other activities, jarring or faIIs during 
horseback riding or other accidents, or com- 
pression of the tissues by retractors in ex- 
posure during an operation may have been the 
traumatic irritant. 

Low back pain, with or without sciatica, has 
been attributed to denta caries, a mispraced 
uterus, osteoarthritis, sIipped sacroiIiac articu- 
Iation and herniated intervertebra disk. Favor- 
abIe reports in the Iiterature are based on the 
correction of these etioIogic factors. Certainly, 
muscIe spasm seems to pIay a part no matter 
what may be considered the etioIogic factor. 
Very frequentIy immediate reIief has been 
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produced 1, injecting procaine into trigger 
points in the muscles or muscular attachments 
to the trans\,erse processes of the vertebrae, 
the ilium and sacrum, to the trigger points 
along the sacroiliac junction and into the 
lumbar and upper sacral interspinous ligaments. 

The location and surgical removal of a 
herniated intcr\,ertebral disk in the lumbar 
region is assured n-hen, neurologically, findings 
are obtained of segmented numbness of the 
leg and foot with absent or diminishecl reflexes 
and definite motor n-eakness in the foot. If the 
neurologic examination shows numbness with 
normal reflexes, or diminished or absent reflex 
without numbness, I have found it wise to 
first inject procaine into the interspinous Iiga- 
ments from 1.1 to Sz ancf also to inject the 
sensitive spots of the sacroiliac articulation. 
In fourteen patients immediate relief of pain 
occurred \vith these injections. The numbness 
was gone or the reflex returned to almost nor- 
mal. If the pain returned in a day or two, and 
again on repeatecl reinjection (five patients), 
a herniated disk was suspected and removed 
surgically. 

Herpes zoster, or shingles, causes burning 
pain even before vesiculation. After the vesicles 
have dried, the pain either subsides or becomes 
chronic, persisting for months or years. This 
postherpetic neuralgia,‘* supposedly from a 
viral infection involving the sympathetic 
ganglia, is a constant burning pain exaggerated 
1~). light touch or movement of the affected 
part. These patients are excellent examples of 
the effect of stress on the body, and in the past 
three years much attention has been paid to 
restoring depleted endocrine glands, especially 
the aclrenal cortex and anterior pituitary, as 
well as in treatment of this neuralgia. In our 
experience ~1 hen the neuralgia involved the 
trunk or chest, nine patients have had complete 
relief, two had slight relief and one \j’as not 
helped by I)locking the appropriate sJ-mpa- 
thetic ganglia with a zz per cent procaine or a 
similar anesthetic oil ihromsalizolZ’). Fre- 
quently, even after ganglionic blockage, local 
trigger points are found which respond to 
procaine injections. III postherpetic “trigemi- 
nal ” neuralgia, blockage of the fifth nerve or 
its branches gives no relief but injection of the 
stellate, first and seconcl thoracic sympathetic 
ganglia in some instances gives relief. In the 
other neuralgias a more peripheral approach 
to the sympathetic fibers, either by injection 
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or by- division of tissues and vessels,‘” will 
afford some relief if not cm-c. (Fig. 5. I Of 
nine patients with neuralgia involving the 
“ trigeminal ” clistribution, sis have been com- 
pletely reliev-etl and three are greatI\- improved. 

The injection of 2 per cent procaine into 
accurately located trigger points has in general 
brought relief to patients suffering from 
chronic pain or atypical neuralgia. 

Chronic pain or atypical neuralgia is due to 
irritation of peripheral sympathetic fibers 
found in subcutaneous tissue, muscles, fascia 
of muscles, about blood vessels ancl in periph- 
eral nerves, attachments of muscles to bony 
structures ancl in the para- and interspinous 
verteflral ligaments. 

The atypical ncuraIgia occurring in head- 
aches, occipital neuralgia, neuralgia of the 
chest simulating angina pectoris, post-thorn- 
cotom\- neuralgia, backache and sciatica, post- 
herpetlc neuralgia a n d sprains along the 
costal margin ant1 xyphoid furnishes the alarm 
reaction with stresses that frequentI)- deplete 
the patient’s aclrenal cortex and anterior 
pituitary gIantIs in particular. 

Continuance of relief after procaine injec- 
tions of the trigger points seems to depend on 
abstinence from alcohol and restoring to nor- 
mal the vitamin, mineral and endocrine 
imbalance. 
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