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ACUTE METHYL ALCOHOL POISONING .

6‘\? 7L4'T(A REPORT OF TWENTY-TWO INSTANCES WITH POSTMORTEM
{fe EXAMINATIONS

5"'('44‘

R S

f'?(orr FRANK R. MENNE, M.D.
I's PORTLAND, ORE.

Dgc. 7, 1934, the coroner’s office of Multnomah County, Ore., was
calied on to investigate the death of a man who died from so-called

Drer
e i & ¥ denatured or ‘‘dehorn” alcohol poisoning. The death of this man was

followed in dramatic and rapid succession by the deaths of twenty-one
others in_the two succeeding days. All of these victims were known
to law enforcement officers as having an addiction to alcohol and were
commonly referred to as “dehorns”; their family connections were
unknown or distant; they lived in cheap rooming houses, worked
occasionally and were incarcerated from time to time for drunkenness
and vagrancy but otherwise were harmless. Several of the group were
wayward members of prominent families. Their ages ranged from
32 to 65, six being in the third, five in the fourth, nine in the fifth
and two in the sixth decade of life. Fourteen died after a short time
at the Good Samaritan Hospital (attended by Dr. Fred Ziegler), and
one, in the Multnomah County Hospital. Five were found dead in
hotel rooms and one in a barn. One died in an unknown place in a
neighboring city. Their renegade character, their furtive indulgence
in their vice and their isolation from interested relatives and friends
obscured many of the details of the final episodes that ended the lives
of these unfortunate men. :

The available clinical data disclosed only some of the terminal signs
and symptoms observed during the brief hospitalization of fourteen
of the patients and the details of the illness of another who died at home.

Of the fourteen who were hospitalized, five were conscious on
arrival, while a similar number were in deep coma; the rest were
semicomatose. Most of them were in profound shock, being cold,
clammy, pale and perspiring excessively. It was frequently stated
that their clothing or the bed clothing was “soaked with perspiration.”
Three were sufficiently rational to relate some of their subjective symp-
toms. In the several instances in which it was possible to record the
blood pressure, the systolic readings ranged from 110 to 140 and the
diastolic readings ifom /8 to 90, suggesting an increase of pressure

| }) v " . From the Department of Pathology, University of Oregon Medical School.
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due to terminal asphyxia as death approached. Their initial pallor was
overshadowed by marked cyanosis, The eyes were occasionally rolled
upward but in general were fixed; the pupils were dilated, with either
slight or no reaction to light and accommodation. Several complained

TapLe 1.—Clinical Data Concerning Patients
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of dimness of vision, while niost of them were too moribund to com-
ment on such disturbances,

Marked irregularities of respiration were noted in ali. The breath-
ing was_irregular, labored and often spasmodic. The rates varied
greatly, heing at times increased, slowed or normal, but usually dimin-
ishing to only 2 or 3 respirations per minute, and terminating in respi-
ratory failure.
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The heart rates varied considerably.
pulseless on their arrival at the hospitals. In a number of others the
heart was beating rapidly. In most of them, however, there was a
slowing comparable to that in their respiration although not always

Dying from Acute Methyl Alcohol Poisoning
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coincident with it. The tones were clear and regular, finally becoming
distant and feeble. It is evident from the brief clinical notes that cardiac
arrest followed rather closely in the wake of respiratory failure.

The extremely urgent conditions of the patients made examination
of the body reflexes inaccurate. In only one was a positive bilateral
Babinski sign recorded; in two, the reflexes were normal; in many,
absent. In six of the patients there was evidence of marked abdominal
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TaBLE 2.—Posimoriem Findings in Twenty-Two

Patlent
LM,

A.R.
E.N.
E. W.

C. M.
B.V.

R.H.

C. 8,

J. 8. (A)

1. H.
B.P.

J.J

C.T.
I. B,
w. 1.

J. A,

Nomber
1

2

10
n
12
13

M.

1§
n
1]

19
»w

2

G.5.H. 81557

A!I:.

5

41

[}]

88

58

o

Welght of Weight of Welght of Welght of
Patlent, DPrain, Heart, Coropary Arterio- Lungs,
Lb. Gm. Gm. Disease® selerosis Gm,
Obese Normal 830 Nope Nome - 885-700
—
165 1,270 s Blight 8light Light
seleronis generallzed
173 1,580 480 Narrowing 8+ 2+ 510-460
150 1,230 890 Selerosis 2+, None b}
endocarditis
160 1,420 ) 880 3+ 24 B50-340
150 tair 1,485 not ip- Selerosis 1+ None - b4
- putrtion) ereased
185 1,660 870 No sclerosis None In BE0-360
aorta
180 1,450 340 None Noae H
180 1,520 500 None 1+ 620-510
200 f 1,560 Bi0 None 14 ?
Well nour- 1,600 460 None None b4
Jshed —_—
1335 1,70 310 None 1+ $80-463
150 1,600 410 Nobpe 1+ t
175 1,403 430 Foca) parrow- ‘24 o
. —_— ing 2+
o
Emacl-  Not ex- 830 None 14 530
ated amined
o )
‘Well nour- Not ex- 4o 1+ 1+ B899-500
ished amined —
Emacl- 1,620 410 1+ 1+ 700-50
ated, 145 —_—
165 1,900 540 XNone Nope T60-480
230 Heavy 380 None Rone 970-830
160 Not ex- 850 None None Normal
amined
Moderately Hea 410 None None 830770
well nouriehed hd -_—
160 Heavy 820 Bott, pliahle Nope 200-250
{(good and patent through-
nutrition) out; hesrt mus-
ele unchanged

* In thix and rulweguent coluinns 14 means glight; 24 and 3+, moderate, and 4+, marked.



Men Dying of Acute Methyl Alcohol Poisoning

~ Capition of

Apt. emphysema,
_post. byperemia

Ant. emphysemn,
post, hyperemia

Eﬁphysma

Emphysema 4+,
edema 2+

Emphysema, hypo-
static hyperemla

Emphysema ¢+,
bypostatic edema

Ant. emphysema 44,
hquﬁtatle hyper-

Ant. emphysema 4+,
hypostatiec hyper-
emia 24

Ewmphysema 2+,

mmaue byper-
a 3+

Emphysema 3+,
hypostatic
edema 2+

Empbysema 4+

Emphysema 2+,
hypostatic hyper-
a 24

Emphysema 4+

Emphysema 3+,
byvostatic hyper-
emla 24

Emphysena 2+,
hypostatic hyper-
emia 24

Emphyserma 24,
o hYpostatic hyper- *
emia 24

Emphysema 14,
:ngpoutauc

ema 8-
Emphysema 8+,
hgwulle
edema 24

Emphysema

Emphyeema
hy», "

Emphysema,
hynm-ln

angs Bofly, €0l
lapeed bropehial
mucous membrane red

‘Welght and
Condition of
Liver

Large, latty

Fatty

Fatty 2+ 2,360 Gm.

Cirrhosls 24+

f?rog Gm.m

Fatty 2+,

~ hyperemia 8+

ll’l"atty 8‘:-. .
yperemia B4,
1,600 Gm. +

" Fatty 24,

hyperemia 2+

Patty 2+, hyper-
emia 3+ l'.“%pGem.

Patty 2+,
hrperemia 2+

Faity 14,
hyperemia 2+

Patty 1+,
hypereinia 8+

Fatty 2+, hyper-
emia 8+, ;de,;np:

Fatty 2+,
hyperemia 24

}:eremln 34,
tty 1+

Fatty 84,
hyperemia 1+

Faotty 24,
hyperemin 24

Palty 8+,
hyperemia 2+

1,840 Gm.

: Fatty, Increased
In size

1,840 Gm,

Fatty, nooscle.
rotie 2,300 Gm.

Conditlon of
Stomach

Hyperemle,
mueusy

Blood-streaked
mueus, smat}
amount féod

350 ¢¢. mucoid
maeterial and food;
edema, hyperemia

500 ec. food; hyper-
emia, petechia
hemorrbage

Hyperemia; thick
mucold material

Mueous material

Hyperemlas+.
edema, mucold
materlal 18+

Eyperemia 4+,
mucus d+

200 cc, bloody
mucold materfal

Hyperemia 34,
edema, bloody
mueus 3+

Hemorrhage 3+,
large amount of
food materlal

Hyperemla
edema '

Hyperemia 1+,
distention 3+

Hyperem!a 2+,
edeme 2+, mucoue
materinl 24

Hyperemia, 800
ee. bloody mucus

E‘y‘}':remla.

Hyperemla

100 ec. bloody
mucus, h¥pet-
emls, edema

Marked hyper-
emia, edema

Mucold matter;
walls eongested, red

Hyperemla
. edemn

100-150 ce. freenilh
watery fluld
hyperemia

Condition of
Intestines

Hyperemia in
apper portion

Empty

Edema 24,

- hyperemla,

latation +
Edema B4

hyperemia 8+,
gas 84

Hyperemia
edema )

Byperia.
edema

Hyperemia
edema )

Hyperemia,
edema

Hyperemla,
edema
Hyperemla,

edema

Hyperemia,
Hy mia.
edema.

Hyperemia,
edema,
distention

Hyperemla,
- edems

Hyperetain,
edema

Hyperemia
edema '

Hyperemia,
edema )

Hyperemia
edega )
Hyperemla,

edemn
Hyperemia,

edema

Hyperemla,
edema

Morked

:ng;p;r:mla.

¢/

Welght of Weight of

Kidoeys, Bpleen,
m. Gm.
434 05

) &
s e
340 185
280 n -’

Normal Normal

- ®

Normal Normal
Normal Normal
485 186
“ @
[1]) 135
Normal Normsl
£50 95
440 -]

440 Normal
| 180
440 140
460 _ 130
Normal Normal
350 10
556 150




B ARCHIVES OF PATHOLOGY

pain and tenderness. Terminal convulsions were present in three.
These variable sensations may have been altered because of paralyses
due to terminal intoxication.
There is no way of knowing exactly how much of the alcohol each
_one consumed. Scattered notations indicate that much of the drinking
was done in groups. In a few instances a single empty pint bottle was
found in the bed room containing the déad body. It may be assumed,
therefore, that in some cases at least as much as 500 cc. of alcoholic
liquor was drunk by one man. It is also difficult to arrive at any con-
clusion as to the exact time of the consumption of the poisonous liquor
with reference to the onset of the symptoms. In one or two cases,
however, there were definite statements indicating that symptoms devel-
oped in from sixteen to twenty-four hours after the intake. It is
doubtless true that in many of the cases the effect was felt much earlier.
The sketchy nature of the clinical observations is mainly due to
the brevity of the hospitalization. Six patients died within an hour;
three within five minutes, and the remainder within from one to seven
tours. The following more detailed citations of events in a few
instances will serve to portray better the probable specific clinical mani-
festations:

CASE HISTORIES

M. S. was admitted to the hospital complaining of diffuse abdominal pain,
exhibiting general discomfort and sensing impending death, He stated that with
some companions, on the afternoon of Dec. 7, 1934, he drank one or two pint bottles
of what was believed to be denatured alcohol. He had no symptoms until the
following morning, when he noted a feeling of uneasiness followed by occasional
brief but recurrent violently cramping abdominal pains. He was covered with
profuse clammy perspiration, which soaked his clothing. He improved slightly
after treatment, but later his respiration became slow (3 per minute) and his pulse
imperceptible, Terminally, there was convulsive twitching of the face with pro-
gressive marked cyanosis and respiratory failure, resulting in death two hours
after his admission. : )

A. ], on admission to the hospital, stated that he had consumed “dehorn™
at intervals for two years. Although he was somewhat mentally unstable, he
complained of general cramping pains and disturbance in vision. He stated that
he partook of portions of two bottles of “dehorn.” His pupils were round (5§ mm.),
equal and reactive only slightly to light and accommeodation. The skin was cold and
covered with clammy perspiration. Just prior to death a generalized spasm devel-
oped. Complete cessation of respiration was noted, then sudden relaxation and
death three hours and jorty minutes after admission.

B. P, aged 54, a longshoreman divorced, had been known as a periodic drinker
and user of denatured alcohol for at least five years. His mother stated that on
Saturday, Dec. 8, 1934, he awakened at 8 a. m. She observed that he had been
drinking. He asked jor his breakfast, which she prepared. She then left for
about an hour and on returning found her son sitting quietly at the table with his
breakfast untouched. He said he had no pain but “couldn’t see very well” About
thirty minutes later he went back to bed. He awakened-at. 2 p. m. and asked
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the time, dressed unassisted, spoke normally and with only a slightly wobbly gait
Jeft for downtown, complaining that he would be late. In about an kour he was
brought back in a delivery truck. He fad collapsed on a street corner but was
still able to give the necessary directions for being brought home. He was assisted
to bed. He removed his jacket carefully, then suddenly pawed and tore his shirt
_and underclothing from his chest and_cried out for air. At the same time he
complained of severe, steady, burnin in_in upper
which caused him to press his abdomen firmly with both hands. The pain and
the hunger for air were so intense that he worked himself off the bed and turned

"over several times on the floor. There was also an unguend_ub]e thirst. He took
two glasses of water soon after he was brought home and_jin the next several

hours consumed from seven to ten glasses of water containing sodium bicarbonate,

The difficelty in respiration seemed to disappear at times (for five munutes or
longer) only to recur again. The blurring of vision persisted until death. At
§ o'clock his speech became incoherent and rambling; he stopped complaining of
pain; his breathing became increasingly difficult; cyanosis was marked, and
apptoxnmately ten hours after the onset of symptoms he died. Many times in
previous years the patient had been seen violently ill as a result of his consump-
tion of denatured alcchol ; hence no physician was called,

J. A. was admitted to the hospital Dec. 8, 1934, stating that he had been in
good health until he took denatured (?) alcohol (“cut with water”) on the day
before admission. He said that about six hours after drinking the liquor he began
to have severe abdominal pain. His pupils reacted sluggishly to light and accom-
modation, and except for the presence of abdominal pain he appeared in fair con-
dition. His respiratory rate was 24 and his pulse rate 116. Although when he
came in hagvas at first somewhat irrational, he improved and left the hospital after
seven hourd About sixteen hours later he was readmitted, having been in the
meantime in the emergency hospital of the city jail. It could not be learned
whether or not he had had more liquor in the interim. On the second admission
his pupils were found dilated, with only sluggish reaction to light. He was almost
‘totally blind, Later in the afternoon (about five hours aiter admission) his breath-
ing became labored, his pulse weak, and he anxiously gasped for breath, His eyes
finally became fixed; his carotid pulse rate was 100; the respiration was 26;
cyanosis was marked; he stopped breathing approximately thirty-two hours ajter
drinking the alcohol.

Practlcall) none of the details of these histories were ava;lable at
the time of the necropsies.

POSTMORTEM EXAMINATIONS

Twenty-one of the bodies were examined by the staff of the depart-
ment of pathology (coroner’s physicians) and one by Dr. C. H. Manlove,
of the Good Samaritan Hospital. The excitement of the emergency
and the scattering of the bodies in various undertaking parlors so
occupied the coroner’s staff (Dr. R. Edwin, coroner) that the request
for postmortem examinations was not made until the second day of
the incident and not until most of the bodies (all but three) were

embalmed. ——
p——————
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Many of the bodies were found in a good state of nourishment; only two were
emaciated (table 1). The weights ranged from 135 to 200 pounds (61 to 91 Kg.).

emaciated. The weights ranged from 135 to 200 pounds (61 to 91 Kg.).

Except for thé terminal cyanosis, there was commonly seen in these addicts a
general pasty pallor of the skin. The hands and jeet were dirty, the palms of the
hands were slightly workworn, and the hair on the head was unkempt—all
attesting to the shiftless indifference of ¢haracter of these men. In many, the facial
expression was agonized. There were some with fresh bruises and lacerations of
the face and extremities. Lividity was posterior or lateral, and rigor mortis was
in general intensified. One found dead in a barn died lying on his right side.. His
head was extended; the conjunctivae were suffused; the trunk was distorted and
twisted; the hands were clenched with marked extension at the wrists; the lower
extremities were flexed at the knees and the hips; the testes were drawn up into
the inguinal rings; all this indicated intensive terminal abdominal pain, Such
evidences may have been present in all of the bodies and then altered by hospital-
ization and embalming.

The foliowing pathologic changes were observed in the different organs:

Brains—All but four of the brains were removed, strenuous objection being
offered by relatives in two instances, When the calvariums were taken off, vary-
ing degrees of tenseness of the duras were observed. In the several bodies that
were not previously embalmed there was marked engorgement of the circulatory
system in both the dura and the pia-arachnoid, In many instances the latter was'
lifted high above the convolutions by clear spinal fluid. In others the sub--
arachnoid spaces were almost obliterated by swelling of the parenchyma. The
weights of the brains (after fixation in solution of formaldehyde 1. S. P.) were
in_general increased, ranging from 1,290 to 1,790 Gm.

Most of the brains were pale and wet. Variations in the amount of fluid in
the subarachnoid spaces seemed to depend on the degrees of swelling of the
brain substances. In practically every one there was some hermiation of the
cerebellom into the foramen magna. Chronic. meningitis was not observed;
the membranes were thin. In only one brain was there evidence of a preexisting
old cerebral hemorrhage,

In the microscopic examinations the different brains disclosed relative uni-
formity of appearance. Variations were due to different degrees of edema and
hyperemia. There were no old or recent hemorrhages in the dura or in the pia-
arachnoid, but in the latter there were small fibrous Eatch’gs_and spreading edema.
The optic chiasms disclosed occasional small punctate hemorrhages with, infre-
quently, other more minute interstitial extravasations of red blood cells. No
decisive, disrupting hemorrhages wer( found here. There was no edematous spread-
ing of optic nerve fibers. If anything, the latter appeared more compact, as
though from intrinsic_swelling. In the regions of the precentral and postcentral
gyri there was moderate to marked subpial edema, with engorgement of small
cortical blood vessels and perivascular edemna, especially in the subcortical zones,
where larger edematous vacuoles were often seen. The edema appeared to extend
along the blood vessels, with slight to moderate degrees of perineuronal extension.
Nissl granules were often found to be powdery, ragged and frayed, with occasional
slight ndemtajon_of the cells. In_addition, there was some slight satellitosis.
Other changes, such as cytoplasmic accumulation of lipochrome (younger brains)
and presence of calcospherites in white matter {older Brains), were observed.
Simlar but less marked changes were jound in the calcarine convolutions. Sec-
tions threugh the uncus in the different brains revealed in one instance, in addition
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to the extension of edema already described in other locations, an old area of
hemorrhage (recognized clinically) with amyloid eytoid bodies, powdery granules
of hemosiderin and many pyknotic nuclei (glial). In the older brains senile lipo-
chromes were more abundant. In the neurons there were edematous perinuclear

clear spaces ; there was some incompleteness of nuclear membranes, with a tendency
to_eccentric position of the nuclei. In some of the brains there was marked
satellitosis with perivascular_rows of mononuclear cells in the adventitia (one
brain). No striking changes were seen in the basal gangliops; small patches
of glicsis with slight to moderate edema and a sprinkling of lipachromes in some
Briv cells were noted. ) ,
5 Similarly, the medullae blmtae disclosed varying edema. often marked
1 IF accumulatlon of brown pigment in_most of the neurons (so that they appeared
éi‘qﬁﬁj) ‘stuffed) and occasional bloating and desquamation of the ependyma of the medial
portion of the ventricular floor, There was no demonstrable alteration In the

h qwrens Niss] granules. In sections of the cerebellum nothing but edema was seen.
of- . - - "
+he The minute alterations observed in the central nervous system

hid Nat {brain and medulla oblonggta.) consisted, therefore, of marked sub-
pial and moderate cortical and subcortical interstitial edema with spotty
perivascular and perineuronal extension. Only occasional minute focal
hemorrhages were noted. On the whole, the cellular changes were not
marked. The “extensive degeneration of ganglion cells and vascular
endothelium with subsequent hemorrhage in the midbrain, pons and
medulla_oblongata” referred to by Weil* was not observed, probabl
because of the acuteness of the intoxication. In a report concerning
six deaths among thirty persons with acufé wood alcohol poisoning,
Gettler and St. George? noted only pronounced cerebral congestion
with an increase of spinal fluid and engorgement of blood vessels.
Detailed studies of tissues from the human central nervous system in
methyl alcohol poisoning are. wanting, since many of the patients recov-
ered, and in others microscopic investigations were not made. How-
ever, in the brains of rabbits forced to inhale 0.2 per cent wood alcohol
for periods of two, four, six, eight and ten months, Eisenberg® found
degeneration of varying degrees, with an indefinite line of demarcation
between the gray and the white matter, diminution of neurocytes with
spindling and disappearance of Nissl granules, and a scattering of
¥ 9" brownish pigment. 1In the later stages of the severe mtoxications in
these rabbits there was marked decrease in the size and number of
parenchymal cells. - The nuclear changes varied from peripheral wan-
of Hermg to complete karyolysis. Scott and his associates ¢ exposed mon-
keys, rabbits and rats to methyl alcohol by cutaneous absorption,

1. Weil, A.: Textbook of Neuropathology, Phlladelphla Lea & Febiger, 1933,
p. 191,

2. Gettler, A. O, and St. George, A. V.: J. A. M. A. 70:144, 1918,

3. Eisenberg, A.: Am. J. Pub. Health T:765, 1917,

4. Scott, E.; Helz, M. K, and McCord, C. P.: Am. ]J. Clin. Path. $:311,
1933
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inhalation and ingestion. They found in their amimals capillary con-
gestion, edema and patchy degeneration of the neurons. These changes
were more often found in the spinal cords than in the brains, These

+
(A

authors quote Rithle as having found in dogs scattered hemorrhages
along the blood vessels of the pons, medulla and cord, as well as large
amounts of lipoid in the vascular endothelium and perivascular tissue.
The deposition of lipoid often preceded the hemorrhage. Scott and his
co-workers concluded that only parenchymal and neuronal tissues were
affected. Such experimental evidence is probably of more value in
depicting the injurious effect of methyl alcohol on the central nervous

-
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Fig. 1.—Photomicrograph of one of the eyes, showing obliteration of the “optic
cup” at Op. N.D. Op.N. indicates the optic nerve; G, the ganglion cell layer of
the retina; IN., the inner nuclear layer, and O.N., the outer nuclear layer. The
arrow indicates the region of the magnification shown in figure 2.
system than are the changes observed in such acute conditions as I have
described in human beings, material which is not so accurately con-
trolled. However, the susceptibility of the tissues of animals to wood
alcohol must he considered in the evaluation, since there is such wide
variation in the effects in the different animals studied. The deriva-
tives of formic acid and the alcohol itself may becloud the real changes
in the parenchyma of the central nervous system because of their fixa-
tive action. . :



