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Pontine haemorrhage: a clinical analysis of 26 cases
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SUMMARY Correlation with the size of the haematoma, neurological findings and prognosis was

studied in 26 cases of hypertensive pontine haemorrhage, using CT. A good prognosis was found
with no or mild disturbance of consciousness, normal pupils, and transverse diameter of the
haematoma 20 mm or less. Most of the patients with poor prognosis became comatose within two

hours of onset. Their pupils were dilated bilaterally, pin-point or anisocoric and the transverse

diameter of the haematoma was over 20 mm.

The prognosis in cases of pontine haemorrhage has
been reported to be extremely poor,' but the wide-
spread use of CT scanning has led to the discovery of
small pontine haematomas which previously could
not have been diagnosed. In such cases, the prog-
nosis is not always unfavorable.2'4 We report the
clinical symptoms, CT findings and prognosis of 26
patients with primary pontine haemorrhage.

Materials and methods

All cases of arteriovenous malformation and cryptic
angioma were excluded leaving 26 cases of pontine
haemorrhage brought to hospital within 24 hours of onset
between July 1978 and April 1982 (table 1). Twenty were
male and six were female, with ages ranging between 33
and 68 years (mean 50 years).

Study was made of the symptoms at onset, level of con-
sciousness on admission, pupillary and other cranial nerve
findings and 10 mm thick slice CT findings in relation to
the transverse and longitudinal diameters of the
haematoma, the number of CT slices in which the
haematoma was visible and the presence or absence of
ventricular enlargement.

Results

(a) Clinical symptoms, therapy and prognosis
The symptoms at onset were headache and vomiting
in 10 patients, vertigo in seven, hemiparesis in six,
loss of consciousness in five and unilateral sensory
disturbance in two.
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On admission, consciousness was present in five
cases, somnolent to semicomatose in seven cases
and comatose in 14 cases. Five of the comatose
patients had lost consciousness immediately after
onset, eight lost consciousness within two hours and
one had lost consciousness four hours from onset.
Pupils were dilated bilaterally in six cases, bilaterally
pin-point in seven cases, normal in eight cases and
anisocoria was seen in five cases. Notable lateral
asymmetry of motor functions were seen in nine of
the 12 patients who remained conscious.

Conservative therapy was used in all cases except
Cases 9, 12 and 15, for whom continuous ventricular
drainage was instituted to alleviate ventricular dila-
tation.
Of the 26 cases, 11 were discharged in favorable

condition, three were in a vegetative state and 12
died. All five of the patients with normal conscious-
ness on admission recovered. Five of the seven
patients who were somnolent to semicomatose on
admission were discharged in favorable condition,
but one was discharged in a vegetative state and one
died of gastrointestinal bleeding. In contrast, only
one of the 14 patients who were in coma on admis-
sion recovered, two were discharged in a vegetative
state and all of the remaining 11 patients died within
23 days of onset (table 2).

All eight patients with normal pupils recovered,
whereas only two of the five with anisocoria
recovered. Among the seven cases with pin-point
pupils, only one recovered and all six of the patients
with bilateral pupillary dilation died.
At follow-up study after 6-42 months of the 11

patients who were discharged in good condition, five
had returned to virtually normal lives, and six had
hemiparesis, ataxia or unilateral sensory distur-
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Pontine haemorrhage: a clinical analysis of26 cases

Table 1 Cases ofpontine haemorrhage

No Age (yr) Sex On admission CT period after the onset

Consciousness Pupil Neurological findings
1 68 3 somnolent N rt. hemiparesis rt. sensory disturb. 3 h
2 55 clear N rt. hemiparesis 13 h
3 63 Y clear N numbness of It. face and upper limb 16 h

disturbance of rt. eye movement
4 41 3 clear N rt. hemiparesis rt. sensory disturb. 12 h
5 55 semi-comatose A It. hemiparesis conjugate deviation to It. side 24 h
6 45 Y clear N rt. hemiparesis 12 h
7 48 3 somnolent N diplopia, dizziness 12 h
8 64 3 stuporous N It. hemiparesis 1 h
9 34 3 semi-comatose A It. hemiparesis 11 h
10 49 3 clear N diplopia rt. sensory disturb. 18 h
11 54 comatose P 3 h
12 36 s somnolent A rt. hemiparesis 2 h
13 42 s comatose P 3 h
14 52 3 comatose P 45 min
15 52 3 comatose P 2 h
16 47 S comatose A 6 h
17 56 s comatose P 2 h
18 53 3 comatose D 1 h
19 35 3 comatose A 1 h
20 37 s comatose P 45 min
21 48 3 comatose D 3 h
22 64 comatose D 4 h
23 66 3 semi-comatose P It. hemiparesis 1 h
24 36 3 D 2 h
25 33 3 D 2 h
26 57 3 D S h

N: normal; A: anisocoria; P: pin point pupil; D: dilated
*gastrointestinal bleeding; CVD: continuous ventricular drainage.

bances, thus requiring assistance in walking and
daily activities. One of these latter patients had
severe tremor during motor activity; stereotaxic
thalamic VIM destruction was performed and the
tremor disappeared.

(b) The relationship between prognosis and the size
of the haematoma on admission.
The maximum transverse diameters of the
haematomas seen in CT scans ranged from 9 to 33
mm. The patients admitted fully conscious had
haematomas with a transverse diameter of 13-8 +
2-9 mm (mean + SD). The diameter was 16-7 6-4
mm in the seven cases in a somnolent-semicomatose
state and 25 5 + 4 0 mm among the 14 comatose
patients. The difference between these latter groups
was statistically significant (p < 0.005) (fig 1).
Among the 11 cases with favorable outcome, the

maximum transverse diameter of the haematoma
was 15 1 + 3-4 mm, whereas among the 15 vegeta-
tive cases and deaths, it was 25-2 + 5-2 mm, a dif-
ference which was again significant (p < 0-005). The
prognosis of the cases with a maximum transverse
diameter of 20 mm or less was better than those with
a diameter of 21 mm or more (using Fisher's direct
test, p < 0.0002) (fig 2).
The longitudinal diameter of the haematoma was

13-0 + 4-3 mm among those with normal conscious-
ness on admission, 21-9 + 7-1 mm among those in a
somnolent-semicomatose state, and 27-7 + 5 1 mm
among the comatose patients. The difference bet-
ween the two former groups was significant (p <
0.05). The relationship between longitudinal diame-
ter and prognosis was as follows: among these with
favorable outcome, the longitudinal diameter was
18 1 + 7-2 mm, whereas among those with unfavor-

Table 2 Relationship between level ofconsciousness on admission and prognosis

Prognosislevel of Improved Vegetative Dead Total
consciousness on admission

Clear 5 0 0 5
Somnolent-semicomatose 5 1 1 * 7
Comatose 1 2 11 14
total 11 3 12 26

(*gastrointestinal bleeding)
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Haematoma Ventricle Operation Prognosis From onset to death or
present condiiion

Transverse diameter Longitudinal diameter Number of slices

9 12 1 N - improved good)
12 10 1 N - improved good)
12 9 1 N - improved good)

12 21 2 N - improved (good)
12 12 1 D - dead *12 D
14 11 2 N - improved (fair)
15 33 2 N - improved (fair)
15 24 2 N - improved good)
15 24 2 D CVD improved fair)
20 14 2 N - improved (fair)
21 20 1 N - improved (fair)
21 21 2 D CVD improved (fair)
21 21 2 N - dead 7 H
21 24 2 D - dead 9 D
21 26 2 D CVD no change (vegetative)
24 24 2 D - no change (vegetative)
24 24 2 D - dead 20 H
24 30 2 D - dead 5 H
24 36 2 D - dead 3 D
27 27 3 D - dead 3 D
27 36 2 D - dead 2 D
27 36 3 D - dead 23 D
30 27 3 N - no change (vegetative)
30 30 2 D - dead 2 D
33 27 6 D - dead 3 D
33 27 2 D - dead 16 D
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Fig 1 The relationship between the transverse diameter of
the haematoma and the level ofconsciousness on admission.
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Fig 2 The relationship between the transverse diameter of
the haematoma and the prognosis.
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Pontine haemorrhage: a clinical analysis of26 cases

Table 3 Relationship between the number ofslices in
which the haematoma was found and prognosis

Prognosislnumber of Improved Vegetatve + dead Total
slices

1 4 1* 5
2 7 10 17
3 or more 0 4 4
total 11 15 26

(*gastrointestinal bleeding)

able outcome, it was 27-1 + 6-1 mm, a difference
which was significant (p < 0-01).

It was found that prognosis was favorable in all
five of the cases in which the haematoma was visible
in one slice, with the sole exception of the one
patient who died of gastrointestinal bleeding. In
contrast, all four of the patients in which the
haematoma was visible in three or more slices died.
(table 3).

Ventricular enlargement was seen in 15 of the 26
cases (57-7%). The size of the haematoma in those
with ventricular enlargement was 24-2 + 5-6 mm,
whereas it was 16-5 + 5 6 mm among the 11 without
ventricular enlargement. The difference between
the groups was significant (p < 0.005).
Two of the three cases in which there was ven-

tricular enlargement and subsequent continuous
ventricular drainage had favorable outcomes, and
the other became vegetative. Among the 12 in
which continuous ventricular drainage was not per-
formed, there were no favorable outcomes, whereas
nine of the 12 cases without ventricular enlargement
had favorable prognoses.

Discussion

Among various kinds of intracerebral bleeding,
primary pontine haemorrhage is known to have the
worst prognosis. Following a sudden onset, there is
often early coma with tetraplegia, decerebrate post-
ure, respiratory disturbance, hyperthermia, and
pin-point pupils. Prior to the advent of CT scanning,
even when it was possible to make a diagnosis of a
brainstem lesion, it was frequently not possible to
diagnose a pontine lesion. The diagnosis of pontine
bleeding usually had to await necropsy. With CT,
however, it is possible to discover small haematomas
which previously could not have been diagnosed,
and it is now known that the prognosis of pontine
lesions is not always poor. Mortality due to pontine
haemorrhage is reported to be between 30 and
68-7%.' '3-'5 Various studies of the correlation bet-
ween prognosis and haematoma size in CT scans
have been made. Ochiai et al" have reported that
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patients with high density CT areas which do not
exceed 1/4 the cross-section of the mid-pons survived
for 30 days or more, whereas the prognosis when the
haematoma exceeds 1/4 is extremely poor. Nishitani
et al'° found (from 21 cases of pontine haemorrhage
in which CT scans and necropsy study were possible)
that the 15 cases which survived for only short
periods had haemorrhage in the entire pons and
extending into the fourth ventricle, midbrain and
thalamus. In contrast, the six patients who survived
for lengthy periods had haemorrhage confined to the
pons or present unilaterally. Tanaka et al'3 classified
pontine haemorrhage into (1) massive type, (2)
basis tegmentum type, and (3) tegmentum type.
They note that the prognosis for the massive type of
haemorrhage is poor, but the prognosis for long-
term survival and functional recovery of tegmentum
type cases is good. The prognosis of basis tegmen-
tum type haemorrhage is midway between the
others.

Notable among previous CT studies attempting to
measure the size of the pontine haematoma is the
study of Tanabe et al. 14 Measurement of both trans-
verse and longitudinal diameters revealed that
prognosis was correlated to transverse diameter.
Among survivors, maximum transverse diameter
was 31*5 mm or less, whereas most fatal cases had
haematomas exceeding that size. Kuwabara et al'
reported that cases with maximum haematoma
diameters 20 mm or less and seen in three CT slices
or less of 10 mm thickness have haematomas
confined to the pons with favorable prognoses.

In the present study, we have found that a
stronger correlation is found between prognosis and
the transverse haematoma diameter than with the
longitudinal diameter. The weaker correlation with
longitudinal diameter is thought to be due to the
following factors. When measuring the longitudinal
diameter, it is not always clear whether or not the
haematoma has penetrated the fourth ventricle.
Consequently, all high density areas must be con-
sidered as regions of pontine destruction, despite the
fact that it is uncertain whether the high density area
is the lesion itself or merely blood in the ventricle. It
was found that the prognosis of cases with
haematoma of maximum transverse diameter of 20
mm or less often was favorable, whereas it often was
poor when the haematoma exceeded 21 mm. We
therefore conclude that the upper limit of
haematoma size for favorable prognosis is somewhat
smaller than the 31-5 mm suggested by Tanabe et
al. 14 With regard to the number of slices in which the
haematoma was found, the prognosis was favorable
when the haematoma was seen in only one slice and
poor when seen in three or more. When seen in two
slices, the prognosis varied between favorable and
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unfavorable. Ventricular enlargement was fre-
quently seen when the haematoma was large.

In view of these findings, the level of conscious-
ness and prognosis of pontine haemorrhage cases is
largely determined by the size of the haematoma at
onset, particularly by the transverse diameter. That
is, 13 of our 16 cases with haematoma of transverse
diameter exceeding 21 mm were comatose within
two hours of onset and subsequent recovery was
poor. In contrast, when the transverse diameter was
20 mm or less, consciousness deteriorated at worst
to a simicomatose state following onset and subse-
quent recovery was good, clearly suggesting two
groups with markedly different prognoses. Those in
the former group can be identified from clinical signs
and symptoms alone, but definitive diagnosis of the
latter group requires CT scanning.
Therapy in severe cases which become comatose

within two hours of onset is exceedingly difficult. In
contrast, if consciousness is clear, somnolent or
semicomatose, the prognosis is relatively good and
conservative therapy is appropriate. In some
patients who are somnolent or semi-comatose,
extirpation of the haematoma has been attempted.
Koba et a16 reported three deaths and two patients
capable of returning to domestic life requiring assis-
tance among five operated cases. Such results, how-
ever, cannot be said to be superior to conservative
therapy and further study of the indications for
surgery is required.
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