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Clinical Course of Spontaneous Gangliothalamic

Hemorrhage in the Acute Period
— Who Requires Surgical Removal? —
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We analyzed the clinical courses of 93 consecutive patients with
gangliothalmic hemorrhage for the first three weeks after the ictus and
investigated the factors affecting the clinical course and the final outcome.
The clinical status was assessed daily using the Glasgow Coma Score
(GCS) and patients were divided into two groups according to the clinical
course; Group 1 included those who improved and Group 11 consisted of
patients who deteriorated. There were 44 patients (47.3%) in Group 1
and 49 patients (562.7%) in group 1. Each group was subdivided into the
conservative group and the surgical group. In Group 1 only eight patients
(18.2%) received surgery while twenty-five patients (51.0%) received
surgery in Group 1. Clinical features and computed tomography character-
istics of these four groups were compared. Our results suggested that the
surgery is rarely required for patients 1) whose GCS values are 12 or more
without deterioration; 2) with hematomas smaller than 3cm in diameter or
20ml in volume; 3) with midline shifts of less than 3mm, and 4) whose
subtypes of the hematomas are P1, P2a, T1, T2a, and T2b. For proper
comparison of the results of medical and surgical treatment, the patient
population should include the patients 1) who became deteriorated pro-
gressively regardless of initial GCS values; 2) whose GCS values are below
12: 3) with hematomas larger than at least 3cm in diameter or 20ml/ in
volume ; 4) with midline shift of more than 3mm, and 5) whose subtypes
of the hematoma are P2b or GT.

Key Words : Gangliothalamic hematoma, Hospital course, Method of treat-
ment, Subtypes

INTRODUCTION

There is still great controversy concerning
the surgical treatment of spontaneous intra-
cerebral hemorrhage(SICH) (Heir et al., 1977,
Kaneko et al, 1983, Kanno et al, 1984,
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Matsumoto et al., 1984, Mary et al, 1983,
Paillas et al., 1973). Some reported that the
result of surgical treatment was not signifi-
cantly better than that of conservative
treatment(Douglas et al., 1982, Kim et al,
1988, McKissock et al, 1961, Waga et al.,
1986), while others reported the oppaosite
results(Doh et al., 1989, Oh et al, 1988,
Kaneko et al., 1977, Kim et al, 1990,
Matsumto et al., 1984, Mosdal et al., 1986,
Shin et al., 1988, Tedes Chi et al., 1975, Volpin
et al., 1984). The results of recent surgical
treatment seem to be better than those of
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the 1970s(Oh et al., 1988, Shin et al., 1988,
Tedeschi et al., 1975, Volpin et al, 1984).
However, to evaluate the efficacy of a cer-
tain therapeutic methods, the result of such
therapy should be better than the natural
outcome. Recently, the mortality rate of
SICH has been much reduced(Furlan et al.,
1978, Hier et al., 1976, Luyendijk., 1972). In
“this reduction of the mortality rate, the en-
hanced diagnostic ability of small, tiny SICHs
by computed tomography(CT) should be
considered(Heleweg-Larsen et al., 1984, Hier
et al., 1976). Who requires surgical evacua-
tion? Naturally, not all lesions demonstrated
in the CT need to be surgically removed. in
general, any mass lesion causing deteriora-
tion needs to be removed(Kase et al., 1982,
Modal et al., 1986, Volpin et al., 1984). How-
ever, a lesion with stable, fixed deficits may
be left. In this paper, we analyzed clinical
course of gangliothalamic hemorrhage(GTH)
for the first three weeks after the ictus in
the 93 consecutive patients, and investigat-
ed the factors affecting the clinical course
and final outcome.

MATERIALS AND METHODS

From February 1989 to January 1990, re-
cords of 93 consecutive patients of GTH
were retrospectively reviewed. Patients who
were admitted 24 hours after the ictus were
excluded. Most of them were conservatively
treated unless there was clinical dete-

Table 1. Methods and date of surgical
treatment

Date(HD) BE EVD/VP CO Total

| 9 10 3 22
2-7 1 6 3 10
7> 1 1

TOTAL 11 16 6 33

HD=hospital day; BE=burr-hole craniecto-
my; EVD/VP=external ventricular drainage
with or without ventriculoperitoneal shunt:
CO=craniotomy
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rioration or their Glasgow coma score (GCS)
(Jennett et al., 1983) was below 10. Conser-
vative treatment consisted of blood pres-
sure regulation(controlled systolic pressure
around 160mm Hg), steriods and intermit-
tent mannitol administration. Surgery was
performed for 33 patients (35.5%) (Table 1).
The most common method of surgery was
external ventricular drainage. The clinical
status was assesed daily using GCS and
classified into three groups according to
their initial GCS; Group A between 13-15,
Group B between 9-12 and Group C between
3-8. They were subclassified into nine sub-
groups as shown in Fig. 1. We described Al,
Bl and C1 as improved”, “no change” for A2,
B2 and C2, and “deteriorated” for A3, B3 and
C3. According to the clinical course, the pa-
tients were divided into two groups, Group
I (patients remained alert or became
alert; Al, Bl, Cl, and A2) and Group I (pa-
tients deteriorated or remained in decreased
mentality ; B2, C2, A3, B3, and C3). Each
group was subdivided into a conservative
group and a surgical group according to the

Patterns of Clinical Course

A
Bl /5,%? Group I

GCs

A(13-15) L

B(9-12) B2— 3
3 Group II
c(3-8) B%T
Time

Fig. 1. Patterns of clinical course and
groups. Al=continuous good mentality ;
A2=transient deterioration, then recov-
ery ; A3=progressive deterioration ; Bl
=progressive improvement ; B2=con-
tinuous decrease in mentality ; B3=fur-
ther deterioration ; Cl=improvement to
GCS 13—15,;, C2=improvement to GCS 9
—12; C3=no improvement; Group I
includes Al, B1, C1, and A2 ; Group T in-
cludes B2, C2, A3, B3, and C3.
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Table 2. Classification of gangliothalamic hemorrhage™*

Description

Hematoma is localized in the putamen or expands in a ball-like fashion with its cen-
ter remaining at site of origin. The actual diameter of the hematoma is less than

The actual diameter of the hematoma is more than 3cm. The hematoma extends
forwards and backwards; the posterior limb of the internal capsule is partially in-

The internal capsule is totally distroyed, the hematoma spreads upwards through
the corona radiata into the centrum semiovale, and then through the isthmus of
the temporal lobe to produce a large mass in the posterior temporal white matter,

Hematona is localized in the thalamus or expands in a small ovoid hematoma with

Hematoma enlarges laterally, spreads against and into the internal capsule
Hematoma spreads infero-medially into the subthalamus and midbrain

Type
P1
3cm
P2a
volved
P2b
or rupture into the ventricular system -
T1
its center remaining at the site of origin
T2a
T2b
GT

The massive hematoma involves the adjacent structures, and most ventricular

systems, particularly the third ventricle is obstructed

* classified according to Kitamura et al (Kitamura et al., 1980) with minor modifications

Table 3. Patterns of hospital course

Improved* No change* Deteriorated* Total
GCS
C S C S C S C S T(%)
13-15 19 0 10 2 2 1 31 3 34(36.6)
9-12 7 2 6 3 2 5 15 10 25(26.9)
3-8 0 4 4 6 10 10 14 20 34(36.6)
TOTAL# 32 31 30 60 33 93(100)

* see Fig. 1 and text; C=conservative; S=surgical; T=total;, #totals of both C and S.

methods of treatment. Clinical features and
CT characteristics of these four groups
were compared. Subtypes of the GTH were
classified according to Kitamura et al
(Kitamura et al., 1980) with minor modifica-
tions(Table 2). P3 and T3 were classified into
GT because the origin of hematoma was ob-
scure in some massive gangliothalamic hem-
orrhages. The size of the hematoma was
measured by two parameters, the largest di-
ameter and estimated volume. The volume
was estimated using the formula, =/6 X ABC
(A=largest diameter; B=width; C=height).

Hematoma within the ventricular system
was not measured. Specific statistical tests
included the Chi-square test, Fisher's exact
probability test, and the Student's t-test.
Significance was attributed to a p value of (
0.05.

RESULT

Patterns of the clinical course
Of 93 patients, 30 (32.3%) deteriorated.
Deterioration(A3, B3, and C3) was most
common in patients whose GCS on admi-
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Table 4. Clinical features

Clinical Group 1 Group II Statistics
features C S C S CS(I) CS(m) 1:m(C) 1:m(S)
Total 36 8 24 25
Age
mean 59.3 56.8 60.8 575 NS* NS* NS # NS*
SD 10.4 6.1 134 13.1
range 42-87 46-72 39-85 26-84
M:F ratio 14:22 5:3 6:18 14:11 NS+ NS+ NS+ NS*
GCS
mean 13.7 9.3 7.5 7.7 P0.01* NS* P(0.01* NS*
SD 1.6 3.0 3.2 29
range 10-15 6-14 3-14 4-15
Hypertension
(+) 20 5 19 15 NS+ NS # NS # NS+

(=3 16 3 5 10

C=conservative; S=surgical; C:S( I )=comparison between C and S in Group I; C:S(II )=com-
parison between C and S in Group II; I:II{C)=comparison between Groups I and I in conser-
vatively treated patients; I:1(S)=comparison between Groups I and I in surgically treated
patients; SD=standard deviation; NS=not significant; * t-test; # chi-square test; + Fisher's
test

Table b. Subtypes of gangliothalamic hemorrhage and treatment

Group 1 Group I Total
Subtypes+

# S  T(%)* C S T(%)* C(%)* S(%)* T(e#

P1/P2a 14 2 16(72.7) 4 2 6(27.3) 18(81.8) 4(18.2)  22(23.7)
P2b 2 1 3(37.5) 1 4 5(62.5) 3(37.5) (5.62.5) 8(8.6)
T1/T2a 11 0 11(100) 0 0 0(0.0) 11(100) 000.0) 11(11.8)
T2b 13 0 13(86.7) 0 2 2(13.3) 13(86.7) 2(13.3) 15(21.5)
GT 0 2 5(14.3) 11 12 30(85.7) 11(40.0) 14(60.0) 35(37.6)
others 1 0 1(50.0) 0 1 1(50.0) 1(50.0) 1(50.0) 2(2.2)
844 24 25 49  60(64.5) 33(35.5) 93(100)

total 36

+ classified according to Kitamura et al with minor modifications; * percentage in row; # per-
centage in column

ssion was 3-8. Of 34 patients with GCS 13- ferent between the groups. The mean value
15, only three (8.8%) deteriorated(Table 3). of GCS on admission of Group | was signifi-
There were 44 patients (47.3%) in Group | cantly higher than that of Group 1 in the
and 49 patients (52.7%) in Group 1. conservative group. However, in the surgical

Clinical features group, the mean value of the GCS was not
The clinical features of each group are sum- significantly different between Groups | and
marized in Table 4. Age, sex ratio, and histo- I. In Group I, the mean value of GCS of

ry of hypertension were not significantly dif- the surgical group was significantly lower
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able 6. CT characteristics
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Clinical Group 1 Group I Statistics

features C S C S CS(I) C:Ss(m) 1:m(C) 1:1(S)
Total 36 8 24 25 -
Diameter(mm)

mean 29.1 545 454 50.7 P(0.01* NS* P(0.01* NS*
SD 10.3 10.9 18.0 18.6

range 11-48 31-71 17-80 17-100
Volume(cc)

mean 9.0 41.7 441 495 P(0.01* NS* P(0.01* NS*
SD 7.4 15.0 38.4 45.1

range 1-29 18-62 3-136 3-214
Midline shift(mm)

mean 0.9 5.2 6.7 7.5 P(0.01* NS* P(0.01* NS*
SD 14 2.0 6.1 48

range 0-6 1-9 0-20 0-20
IVH

(+) 13 6 17 23 NS+ NS+  P(0.01# NS+
(=) 23" 2 7 2

C=conservative; S=surgical; C:S(I )=comparison between C and S in Group I; C:S(I)=com-
parison between C and S in Group II; I:1I(C)=comparison between Groups 1 and I in conser-
vatively treated patients; I:11(S)=comparison between Groups I and I in surgically treated
patients; SD=standard deviation; NS=not significant; * t-test; # chi-square test; + Fisher's

test

than that of the conservative group.
Subtypes and methods of treatment
Subtypes were different in groups I and I
(Table 5). P1/P2a, T1/T2a, and T2b usually
belonged to Group I, while P2b and GT

usually belonged to Group II. In Group I,
eight patients(18.2%) received surgical
treatment, while 25 patients (51.0%) under-
went surgery in Group II. Surgical treatment
was usually performed in the P2b and GT.
CT characteristics

CT features of each group are summarized
in Table 6. Statistically significant differenc-
es were found in the size and volume of the
hematoma, the degree of midline shift, and
ventricular extension. In Gsoup |, the mean
values of the size of hematoma(both the
largest diameter and volume) and midline

shift of the surgical group were larger than
those of the conservative group. In Group
I, there were no significant differences be-
tween the conservative and surgical groups.
The mean values of the size of hematoma
and midline shift of Group I were signifi-
cantly larger than those of Group I in the
conservative group. | the surgical group,
there were no significant differences be-
tween Groups | and II. Only in the conserva-
tive group, the ventricular extension of the
hemorrhage was more common in Group I
than Group I.
Outcome

In the conservatively treated patients, 24
patients (40.0%) belonged to Group L (Table
7). In Group I, 11 patients (45.8%) expired,
and none the others made a good recovery,
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Table 7. Outcome in conservatively treated patients

3—8 9—-12 13—15 total
Outcome

I 1 I 1 I I 1(%) (%) T(%)
GR 0 0 3 0 16 0 19(52.8) 0( 0.0) 19(31.7)
MD 0 1 2 0 8 0 10(27.8) 1( 4.2) 11(18.3)
SD 0 3 2 3 2 0 4(11.1) 6(25.0) 10(15.9)
VS 0 0 0 0 0 0 0( 0.0) 0( 0.0) 0( 0.0)
DD 0 7 0 2 0 2 0( 0.0) 11(45.8) 11(18.3)
DS 0 3 0 3 3 0 3( 8.3) 6(25.0) 9( 6.8)
Total 0 14 7 8 29 2 36(100) 24(100) 60(100)

GR=good recovery ;
state ; DD=death ;

Table 8. Outcome in surgically treated patients

MD=moderate disability ;
DS =self —discharged

SD=severe disability ; VS=vegetative

3-8 9—12 13—15 total
Outcome

I I I 1 I 1 1(%) (%) T(%)
GR 1 0 0 0 0 0 1(12.5) 0( 0.0) 1( 3.0)
MD 2 2 1 0 1 0 4(50.0) 2( 8.0) 6(18.2)
SD 1 2 1 2 1 0 3(37.5) 4(16.0) 7(21.2)
VS 0 1 0 1 0 0 0( 0.0) 2( 8.0) 2( 6.1)
DD 0 10 0 3 0 0 0( 0.0) 13(52.0) 13(39.4)
DS 0 1 0 2 0 1 0( 0.0) 4(16.0) 7(21.2)
Total 4 16 2 8 2 1 8(100) 25(100)  33(100)

GR=good recovery ,;
state ; DD=death ;

while there were no deaths in Group I and
19 (52.8%) patients made a good recovery.
The overall mortality rate was 18.3% in the
conservatively treated patients.

In surgically treated patients, 25 (75.8%) be-
longed to Group I (Table 8). In Group I, 13
(52.0%) expired, and no one made a good re-
covery, while, there were no deaths in Group
I. The overall mortality rate was 39.4% in
the surgically treated patients.

In total, 49 patients(52.7%) belonged to
Group to Group II. In group II, 24 patients
(25.8%) expired, and no one made a good re-
covery, while there were no deaths in Group
I and 20 (21.5%) patients made a good re-
covery. The overall mortality rate was 25.8

MD=moderate disability ;
DS=self —discharged

SD=severe disability ; VS=vegetative

DISCUSSION

In the era before CT scanning, the mortality
rate of unoperated SICH was reported to be
as high as 65%-85%(Luyendijk., 1972). Re-
cently, the reported mortality rate for SICH
has declined to around 30% because, with
the routine use of the CT scan, many small
hemorrhages have been detected(Furlan et
al., 1978, Heleweg-Larsen et al., 1984, Hier et
al., 1976). A small lesion with stable, fixed
deficits tends to have a much more benign
course and outcome(kase et al 1982), Natu-
rally, those small lesions do not need to be
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surgically removed(kase et al, 1982,
Tsementzis et al., 1985). There is general
agreement that the results of surgical treat-
ment for the cerebellar and lobar hemor-
rhages is superior to conservative treat-
ment(kase et al., 1982, Mayr et al, 1983,
Tsementzis et al., 1985). For the GTH, even
though they constitute the major part of
SICH, it is not firmly established that surgi-
cal treatment is better or not(Heir et al.,
1977, kaneko et al., 1983, kanno et al., 1984,
Matsumoto et al., 1984, Mary et al., 1983,
Paillas et al., 1973). The indications for sur-
gery are still controversial, especially for the
GTH(Heir et al., 1977, kaneko et al., 1983,
kanno et al., 1984, Matsumoto et al., 1984,
Mary et al., 1983, Paillas et al., 1973). Besides
the timing of the surgical treatment(Doh et
al., 1990, Kaneko et al., 1977, Kim et al., 1988,
Kim et al, 1990, Matsumoto et al., 1984,
Mckissock et al., 1961, Paillas et al., 1973,
Shin et al., 1988, Tedeschi et al., 1975), meth-
ods(Doh et al., 1989, Kim et al., 1988, Kim et
al,, 1990, M isumoto et al., 1984, Paillas et
al., 1973, Shin et al., 1988 Tsementzis et al.,
1985), and the results of surgery(Helweg-
Larsen et al, 1984, Kanno et al, 1984,
Mckissock et al, 1961, Mosdal et al 1986,
Shin et al., 1988, Waga et al., 1986), there are
still no established indications for surgical
treatment(Heir et al., 1977, Kaneko et al.,
1983, Kanno et al., 1984, Matsumoto et al.,
1984, Mary et al., 1983, Paillas et al., 1973).
There are several reasons such as 1) lack of
adequate and comparable data in conserva-
tive and surgical therapy from the same in-
stitution, 2) difficulty in homogenizing the
patient population, 3) lack of a uniform
grading system, and 4) lack of a proper clas-
sification of SICH(kanno et al., 1984, Paillas
et al,, 1973). In any event, prior to comparing
the efficacy of different therapeutic meth-
ods, a proper selection of the patient popu-
lation seems to be necessary for compari-
son. There is no room for surgery for small
hemorrhages having a benign course and
outcome(Tsementzis et al, 1985). It is im-
possible to prove the efficacy of surgery in
those cases. There should be some room for
both medical and surgical treatment(Tse-
mentzis et al., 1985). In general, surgery is
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needed for patients who cannot improve by
medical therapy(Helweg-Larsen et al., 1984,
Kase et al, 1982, Oh et al., 1988, Paillas et
al., 1973, Tsementzis et al., 1985). The pa-
tients who received conservative treatment
and belonged to Group I in this study may
not require surgical treatment. Conversely,
surgery could be considered for the patients
who belonged to Group II or received surgi-
cal treatment.

Age, sex ratio, and history of hypertension
were not significantly different between the
groups. The mean value of GCS on admission
of Group 1 was significantly higher than
that of Group I in the conservative group.
The mean value of the GCS was 12.1-15
(mean:13.7, SD:1.6) in Group 1. Thus, the pa-
tients whose GCS value were 12 or more
could be managed conservatively. Converse-
ly, surgery should be reserved for the pa-
tients whose GCS values were less than 12,
unless they deteriorated progressively.
Subtypes were different in Groups I and II.
P1/P2a, T1/T2a and T2b usually belonged to
Group I, while P2b and GT usually belonged
to Group II. Thus, patients could be conser-
vatively managed in Pl, Tl, P2a, T2a and
T2b unless there is a progressive dete-
rioration. Surgical treatment should be con-
sidered in the P2b and GT.

Statistically significant differences were
found in the size and volume of the hemato-
ma, the degree of midline shift, and ventricu-
lar extension of the hematoma. In the con-
servative group, the mean value of the larg-
est diameter of Group | was 18.8-39.4mm
(mean:29.1, -SD:10.3), while that of Group I
was 27.4-63.4mm (mean:45.4, SD:18.0). The
mean value of the volume in the former
group was 1.6-16.4ml (9.0, SD:7.4), and that
of the latter group was 5.7-82.5ml (mean:44.
1, SD:38.4). Many authors agree that the

crucial size is 3cm in diameter(Mayr et al.,
1983, Tsementzis et al., 1985). They recom-
mend surgical removal if the patient is show-
ing signs of increasing neurologic deficit or a
decreasing state of consciousness in spite
of medical therapy(Kase et al., 1982, Mosdal
et al,, 1986, Tsementzis et al.,, 1985). In this
study, patients with the hematomas of size
3 to 4cm in diameter, the initial treatment
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could be medical. But if the hematomas are
larger than 4cm, surgical treatment should
be considered eventhough there is no obvi-
ous deterioration. As a matter of course, CT
findings alone would not dictate surgical in-
tervention. However, the patients with hem-
atomas larger than 4cm in diameter have a
tendency to detériorate or to remain in
coma. The GCS values of these patients are
usually below 12, and the hematomas are
more than 20 to 30ml in volume. Although
Helweg-Larsen et al(Helweg-Larsen et al.,
1984) have reported that the crucial size
was 50ml with a mortality of 90% for hema-
tomas larger than that, and 10% for hema-
tomas smaller than that in 53 conser-
vativery treated patients, it does not mean
that surgery is useless for the patients with
hematomas larger than 50ml (Helweg-Larsen
et al., 1984). In the conservative group, the
degree of midline shift of Group | was 0-2.
3mm (mean:0.9, SD:1.4) and that of Group I
was 0.6-12.8mm (mean:6.7, SD:6.1). The mid-
line shift represents the mass effect of the
hematoma. Surgical removal could reduce
the mass effect. Thus, surgery seems to be
benificial for patients with midline shift of
more than 3mm.

CONCLUSION

We analyzed hospital course of GTH for the
first three weeks after the ictus and investi-
gated the factors affecting the clinical
course and final outcome in 93 consecutive
patients. There were 44 patients(47.3%) in
Group | and 49 patients(52.7%) in Group 1II.
In Group I, only eight patients(18.2%) re-
ceived surgery, while 25 patients(51.0%) re-
ceived surgery in Group II. Since surgery is
needed for patients who cannot be helped
by medical therapy, patients who received
surgical treatment. Conversely, surgery
could be considered for patients who be-
longed to Group 1 or received surgical
treatment. Our inverstgation of the clinical
course suggests that surgery is rarely re-
quired for patients 1) whose GCS values are
12 or more without deterioration; 2) with
+ hematomas smaller tnan 3cm in diameter or
20ml in volume; 3) with midline shift of less
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than 3mm; and 4) whose subtypes of the
hematoma are P1l, P2a, T1l, P2a, and T2b.
Thus, for a proper comparison of the result
of medical and surgical treatment the pa-
tient population should include patients 1)
who deteriorated progressively regardless of
the initial GCS value; 2) whose GCS values
are below 12; 3) with hematomas larger than
at least 3cm in diameter or 20ml in volume;
4) with midline shift of more than 3mm; and
5) whose subtypes of the hematoma are
P2b or GT.
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