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(Fromi the Departmiienlt of Surgery, 7'he Uniiversity of Rochester, School of Medicinie anid
Denttistry, Rochester, Newze York)

(Received for publication March 11, 1937)

The interesting clinical syndrome produced by
tumors of the glomic structures in the extremities
was first described by Masson in 1924 (1) and
called by hlim, gloiinus tumors. WVe lhave col-
lected from the literature seventy-four cases of
this condition (Table I). This condition is easily

TABLE I

Cases reported

Year No.
Author pYoeeore- of Sex Location DurationAuthor ~port-cae

edcae

Masson . . 1924 3 2 females Subungual 5 to 30 yrs.
1 male Finger

Martin-Dechaume.. 1925 2 Females Subungual - to 25 yrs.
Masson-Gery ...... 1927 4 3 males _

Prodanoff ........... 1927 1 Male Thigh 13 yrs.
Nicod............. 1927 1 Female Subungual 4 yrs.
Bonnet .............. 1927 1 Female Subungual 36 yrs.
Greig . 1928 2 Mlale Arm 10 yrs.

Female Calf 8 yrs.
Lortat-Jacob and

Brosse ....... 1928 1 Female Subungual 16 yrs.
Ianischewski-Lebel 1928 1 Female Finger 18 yrs.
Hopf ......... ..... .1930 4 2 males 4 to 16 yrs.

2 females
Picard. 1931 1 Mlale Subungual Long time
Dupont . 1931 2 1 female _

Fernandez and
Monserrat... 1931 1 Male _

Cascos-Costen ....... 1932 1 Female Arm 10 yrs.
Paulian, Popescu,

Marinesco-Slatina.. 1933 1 Female Rt. arm Long time
Adair... 1934 10 4 females 4 subung. Av. 9 yrs.

6 males
Mason-Weil ......... 1934 1 Male Lt. knee 37 yrs.
Oughterson.. 1934 1 - Lt. thumb -

Stout ............. 1935 11 6 females 4 subung. 1 to 30 yrs.
5 males

Bailey . 1935 7 - 2 subung. 4 to 20 yrs.
Love.... 1935 1 Male Lt. elbow -

Lewis-Geschickter 1935 17 10 females Arms and - to 15 yrs.
7 males legs

74 cases

diagnosed by anyone conversant with the condi-
tion but, according to the experience of Lewis and
Geschickter (22), the clinical diagnosis is fre-
quently not mlade. The recent literature contains
several excellent clinical and pathological studies
of the condition (3, 4, 5). Wewish to add two
typical cases with the characteristic symptomatol-
ogy and histological appearance. Our purpose is
not one to add to the limited number of cases so
far reported in the literature but to re-emphasize
the significance of the lesion and particularly to

record studies in the derangemenit of the vaso-
motor mechanism which is one of the outstanding
characteristics of the disease. The latter has beeni
recognized, but its nature has not been carefully
investigated previously.

The following two cases have been seen in this
clinic.

CASE REPORTS

Case I, Number 95098, married, white female, aged 64
years, first seen in the surgical clinic on October 23,
1934. Chief complaint-Injury to the left thumb. Pres-
ent illness-Caught left thumb in a door this morning.
She has had a red spot on the volar surface of the thumb
for twenty-five years. It is very sensitive to the slight-
est trauma and causes referred pain over the hand and
up the arm. Physical examination-Negative findings ex-
cept for the left thumb. There is no appreciable swelling
but on the volar surface, distal phalanx of the left thumb,
there is a small dark purplish-red area about 1 cm. in
diameter which is extremely sensitive to touch. There is
some localized vasodilatation around this area associated
with increase in surface temperature and local perspira-
tion. A diagnosis of glomus tumor was made by Dr.
Thornton. She was given 50 mgm. hours of radium un-
filtered to this area, partly as a therapeutic test to verify
the diagnosis of glomus tumor. She failed to respond as
is the rule with this lesion, thus making the diagnosis of
glomus tumor even more certain. On November 23, a
local excisioni of the tumor was made under Evipal anes-
thesia. Prior to and after excision, temperature readings
were made of both hands and forearm. Complete relief
of excruciating pain which had been present on tactile
stimulation for twenty-five years was obtained by simple
excision locally of the intact tumor. Histological studies
revealed the characteristic appearance of a glomus tumor.

Case II, Number 84682, married, white female, aged
23 years, seen in the surgical outpatient on January 18,
1935, because of melena. During routine physical exam-
ination, a pea-sized purplish-red, extremely sensitive tu-
mor was noted on the terminal phalanx of the second left
digit. It was just under the base of the nail and on its
inner aspect. She states that it is extremely sensitive to
touch. She does not remember how long she has noticed
this lesion, but feels sure it is at least fifteen years. She
had consulted several physicians in years past regarding
this pain but had given up hope of relief as the remedies
suggested were ineffective. The bleeding per rectum was
accounted for on the basis of internal hemorrhoids. OIn
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February 15, 1935, excisioni was performed under gas-

oxygen. Histological studies revealed the characteristic
appearanice of a glomus tumor.

The clinical pictures of these two cases are typi-
cal. The outstanding characteristic of the lesion
is pain usually of a peculiarly excruciating quality
produced by the lightest pressure. In both cases

the patients had had the lesions for years and had
consulted many doctors without obtaining relief.
In the early years the pain was nmore localized to

the site of the lesion or the digit involved but
later the pain was projected farther up the ex-

II

......... ..

A

Fic,. 1. CASE 2, SHOWINGTHE DISCOLORATION OF THE

TUMORBENEATH THE NAIL OF THE, INDEX FINGER

tremity as well. Both patients had noticed an

increased warmth in the involved region. The
lesions had the characteristic purplish coloration,
they were from five to eight mm. in diamneter; in
one case the tumor was on the volar surface of
the distal phalanx of the thumb, the other one

was under the nail of the left index finger near its
lbase. In the latter case the tlhickness of the nail
was (lefinitely diminished over the lesion, its sur-

face was bulged upward by the tumor and the
purple discoloration could easily be seen through
the nail (Figure 1).

Several authors in discussing the richness of
nerve fibrils found in the glomus tumors have
suggested their relationship to the pain on the one
hand an(d the vasomiotor system on the otlher, but
no accurate studies of the vasomotor mechanism
involve(d lhave as yet been recorde(l. \Vre lhave
knowledge of a number of pathological condlitionis
whlich cause abnormal vasoconstriction but those
wlhich produce vasodilatation are less well known.

OBSERVATIONS

The following procedure was used in botlh cases
in recording the vasomotor changes. The tem-
peratures of several digits and of the forearms
were taken at five minute intervals; all readlings
were recorded in the constant temperature room.
After obtaining a base line in the initial readIings,
both hands were immersed in cold water at 15° C.
for five minutes. After quickly drying the lhands
witlhout rubbing, the temperature readings were
resumed andI the rate at which the different poiInts
recoveredl from the cold was recorded. Simiiilar
observations Nere made at various times after op-
eration.

The normal response following this standard
cooling in water is a gradual reheating of the lhand
the speed of wlhich varies somewhat in different
individuals and according to the physiological coIn-
dition of the individual but which is always syn-
chronous oni the two sides. In the presenice of a
glomus tumiior, there was regularly an asymmiletri-
cal response. Frequently, the initial temperature
level and the minimumii temperature produced by
cooling were higher on the involved side than on
the opposite one. But whether or not this was
true, a very rapid reheating of the hand was al-
ways observed on the affected side; witlhin ten
minutes there was a difference of six to eight dle-
grees between the affected hand anld the uninl-
volved one. Also, it was noted that this evidenice
of vasodilatation was not limited to the affected
digit nor to any peripheral nerve field but covere(l
the entire lhand. Thus in both cases the palmlar
surface of the fifth finger (ulnar nerve) re-
sponded in practically the same manner as the
involved and conitiguous digit (medialn nerve).
After the removal of the glomus tumor, the ab-
normal vasodilatation eventually disappeared colim-
pletely as measuredI by the response to this stand-
ard test and the two sides became symmetrical as
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91O 930 9140 1000 910 930 940 950 10-00
FIG. 4. CASE I (B. F.). TEMPERATUREREADINGS TAKEN THREE WEEKSAFTER OPERATION

The vasomotor disturbance is still present. At this time, the patient still had a dull ache over the scar and
there was slight tenderness to pressure. These temperature changes lasted for about three months at which time
all symptoms had completely disappeared.

0

32i

955 1Q15 1030 1055 1110 9IZ5 955 1015 1040 1100 fl?5
FIG. 5. CASE I (B. F.). TEMPERATURECHANGESTAKEN THREE MONTHSAFTER OPERATION SHOW-

ING A UNIFORM RECOVERYON BOTH SIDES
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FIG. 6. CASE II (F. M.). TEMPERATUREREADINGS TAKEN PRIOR TO OPERATION
The changes are similar to those recorded in Case I. The lesion is located on the left index finger but here

again, the fifth digit presents the striking vasomotor changes.

20 r.
19 31°910 930 955 1015 1025

FIG. 7. CASE II (F. M.)
Almost two months after removal of the tumor, there is still evident the disturbance in the vaso-

motor mechanism. The patient still complained of a dull ache over the scar, and there was slight ten -
derness to pressure.
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in the normiial individual in their recovery fromn
cooling. However, in each case a period of time
elapsed before the temlperature response returned
to normiial-in the first case this interval was slhort

28

26

24

22

2n

EN.

- .M .

1 6-6-:35 R.T.21.1"C

cold water, recovery to thie previous temnperature
on the involved side is very rapid. These ob-
servationis also suggest that this effect mllust be
due to a reflex, the efferent arc of wlichl is not

0

Lithumb

-'7-.,-R.thwmTb

FI(;. 8. CASE II (F. AM.)
Four mouiths after operatioin, there is a similar recovery to cold

stimuli oni the two sides anid all symptoms have disappeared.

(about 3 to 4 weeks) but in the second case it
lasted more tlhan eiglht weeks. In botlh cases the
continuationi of the abnormal vasodilatation
seemed definitely to be correlated ith l)ain or

sensitivity in the region of the scar (Figures 2
to 8).

DISCUSSION

The data fromii these two cases indicate the ex-

tent of the vasodilatation accomllpanying glomiius
tutmiors in the extremiiities. After iimmersion in

limiiited to the periplheral nerve fieldI in whiclh the
sensory stinmuli arise. Probably this means that
the reflex arc extends back at least to the spinal
cor(l altlhouglh w-e cannot eliminate the theoretical
possibility of the reflex occurring at the level of
the sympathetic ganglia.

The persistence of a considerable vasodilatation
as slhown by our stu(dies for as long as eiglht weeks
after operation also throw s somne liglht oIn the
clharacter of the sensory stimiulus. The vaso-

dilatationi seemiiedI to be related with the per-

920 935 950 1000
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FIG. 9. PHOTOGRAPHOF CASF I

There is lnoted a slight decrease in the denisity of the distal phalanix on the affected side but there is no true
osteoporosis.

sistence of some discomfort in the region of the
previously excised tumior. In the first case where

the tumor was comparatively small and super-

ficial, the tenderness of the scar lasted but a brief
time. In the second case where the tumor ex-

tended fromi just under the nail around the pha-
lanx into the pulp of the finger tip, sensitiveness
of the scar and some spontaneous discomfort con-

tinued for two months and the abnormal vaso-

dilatation persisted coincidently. These facts sug-

gest that the vasodilatation of the tumiior is re-

lated causally to the extremlely painful sensory

stimulation. If this is the case, it is dissimilar to

the mlore commilon effect of painful stimuli whicl
usually cause vasoconstriction rather than vaso-

dilatation in the extremities. A possible relation-
ship is also suggested between the mechanism in-
volved in glomus tumor and the painful vasodila-
tation of erythromelalgia.

In connection with the vasomiiotor changes as-

sociated witlh glomus tumors, we were also inter-
ested, from the theoretical point of view, in study-
ing the character of the bone in these digits.
Lericlhe (23) mnaintains that vasodilatation in bone
is the miiechanism by which osteoporosis is pro-
duced in the interesting clinical syndrome known
variously as reflex traumlatic arthritis or painful
reflex osteororosis. In our cases, no suclh osteo-
porosis was found in spite of persistent vasodila-
tation for many years. The slight difference in the
density of the phalanges on the involved and unin-
volved side, might b2 easily accounted for by the
atrophy of (lisuse arising fromi the attempt to pro-
tect the involved hand. In the second case where
the glomus tumor extended down from a subun-
gual po3ition to the ventral surface of the finger, it
also cause(l a distortion of the shaft of the phalanix
in the immediate vicinity of the tumor, obv.ously
duo to local pressure. In neither instance was there
any marked diffuse decrease in bone density nor
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FIG. 10. PHOTOGRAPHOF CASE II

There is noted some thinninig out of the shaft on the left in(lex finger due to local pressure but no genieralized
changes that usually accompanies painful osteoporosis.

any tendency towards a spotty osteoporosis suclh
as characterize reflex traum-iatic artlhritis. This
same observation that persistent dermiial vasodila-
tation fails to produce osteoporosis lhas also been
made in erytlhromelalgia by one of the autlhors
with Dr. J. J. M\1orton. These considerations in-
dicate eitlher a dissociation of vasodilatation in the
skin and in the underlying bone, or that vasodila-
tation is not a sufficient cause in and of itself to
produce osteoporosis (Figures 9 and 10).

CONCLUSIONS

1. Two typical cases of glomus tumor are
added to those already collected, and the imiipor-
tance of diagnosing this condition is reemiipha-
sized.

2. Studies of the vasomiiotor miieclhanismii in-
volved are recorded. The efferent side of the re-
flex is not limited to the peripheral nerve distribu-
tion of origin. The vasodilatation associated witl

the tuii1ors comil)letely lisappears after surgical
remiioval.

3. The persistenice of the vasodlilatation for two
to three miionthls associated witlh discomiifort in the
scar suggests that p)ain acts as the afferent stimiiu-
lus wlliclh protluces the clharacteristic vasodilata-
tioni.
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