60



Aneurysm

TREATMENT OF VERTEBRAL ARTERY
ANEURYSMS WITH POSTERIOR INFERIOR
CEREBELLAR ARTERY-POSTERIOR
INFERIOR CEREBELLAR ARTERY

ANASTOMOSIS COMBINED WITH

ARTERY OCCLUSION

Shunsuke Kakino, M.D.,*} Kuniaki Ogasawara, MD.,* Yoshitaka Kubo, M.D.,*
Yasunari Otawara, M.D.,* Nobuhiko Tomizuka, M.D.,* Michiyasu Suzuki, M.D.,{ and

Akira Ogawa, M.D.*

*Department of Neurosurgery, Iwate Medical University,

PARENT

Morioka, Japan; and }Department

of Neurosurgery, Yamaguchi University School of Medicine, Ube, Yamaguchi, Japan

Kakino 5, Ogasawara K, Kubo Y, Otawara Y, Tomizuka N, Suzuki
M, Ogawa A. Treatment of vertebral artery aneurysms with pos-
terior inferior cerebellar artery-posterior inferior cerebellar ar-
tery anastomosis combined with parent artery occlusion. Surg
Neurol 2004;61:185-9. ’

BACKGROUND

In patients with aneurysms that involve the origin of the
posterior inferior cerebellar artery (PICA) and require
occlusion of the vertebral artery (VA), revascularization

of the PICA is commonly performed. We present six pa-

tients with dissecting VA aneurysms who underwent
PICA-PICA anastomosis combined with parent artery
occlusion. ’

METHODS

After a lower lateral suboccipital craniectomy and partial
resection of the jugular tubercle, anastomoses were per-
formed in a side-to-side fashion at the posterior medul-
lary segment of the PICA. The VA was subsequently oc-
cluded by clipping proximal and distal to the aneurysm,
and the PICA was occluded by clipping distal to the
aneurysm.

RESULTS :

Postoperative cerebral angiography demonstrated pa-
tency of the anastomosis and regression of the aneurysm
in five of six patients. The remaining patient experienced
hemorrhage from contralateral VA dissection and subse-

quently died. One patient experienced myopathy of the

lower extremities secondary to intraoperative fixed
board compression and developed permanent lower ex-
tremity muscular weakness. The remaining four cases
experienced no new neurclogic deficits. ’
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CONCLUSION

PICA-PICA anastomosis is a useful procedure for recon-
struction of the PICA when parent vessel occlusion or
trapping is necessary to exclude a VA aneurysm involving
the origin of the PICA. © 2004 Elsevier Inc. AR rights
reserved. .

KEY WORDS
Cerebral revascularization, posterior inferior cerebellar ar-
tery (FICA), FICA-FICA anastomosis, vertebral artery aneu-

rysm.

he treatment of choice for vertebral artery

(VA) aneurysms consists of surgical aneu-
rysmal neck clipping. However, large or dissect-
ing aneurysms are not amenable to direct clip-
ping, and concomitant parent vessel occlusion or
trapping may be necessary to exclude the lesion
from the systemic circulation. Dissecting VA an-
eurysms occasionally involves the origin of pos-
terior inferior cerebellar artery (PICA). If there is
a high probability of PICA blood flow disturbance
following surgical treatment for local aneurysm,
PICA reconstruction should be considered to pre-
vent lateral medullary syndrome [1,6,8,12,20-22].
Various anastomotic strategies have been em-
ployed, including occipital artery (OA)-PICA anas-
tomosis [2,3,5,13,17,18,22), vertebral artery (VA)-
PICA anastomosis using a superficial temporal
artery (STA) or radial artery (RA) graft (VA-STA/
RA-PICA anastomosis) [4,9,10], transposition of
the PICA into the VA (VA-PICA transposition) [7]
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and side-to-side anastomosis between the bilat-
eral PICAs (PICA-PICA anastomosis) [14,19]. We
describe 6 patients who underwent PICA-PICA
anastomosis combined with parent artery occlu-
sion for dissecting VA aneurysm.
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PATIENT POPULATION

Between January 1995 and September 2002, 6 pa-
tients (4 men, 2 women; mean age 49 * 4.5 years,
range 42-55 years) underwent PICA-PICA anastomo-
sis at our institution. All patients presented with
subarachnoid hemorrhage (SAH); 1 case of SAH was
classified as Grade |, 1 was Grade Ia, 3 were Grade
II, and 1 was Grade Il according to the Hunt and
Kosnik Scale [11]. The interval between SAH and
treatment varied from 2 days to 28 months. Cere-
bral angiography with arterial catheterization dem-
onstrated dissecting VA aneurysm involving the or-
igin of PICA in all patients. Follow-up periods ranged
from 4 days to 31 months (mean 10 months) after
surgery. Demographic and clinical presentation
data are summarized in Table 1. A detailed report of
the second and fourth patient has been published
previously [16].

SURGICAL PROCEDURE

Patients were placed in the prone position, with the
head flexed at the neck and tilted approximately 20
degrees toward the contralateral shoulder, A para-
median straight incision was made, and a lower
lateral suboccipital craniectomy and partial resec-
tion of the jugular tubercle were performed, after
which the foramen magnum was opened. Both cer-
ebellar tonsils were lifted, and the caudal loops of
the bilateral PICAs were isolated. Both vessels were
temporarily clipped and anastomosed in a side-to-
side fashion at the posterior medullary segment
(PICA-PICA anastomosis) (Figure 1). The VA was
subsequently occluded by clipping proximal and
distal to the aneurysm. Finally, the PICA was oc-
cluded by clipping distal to the aneurysm with par-
ticular care to avoid the small vessels originating
from the PICA.

COMPLICATIONS
none
quadriceps femorls muscles
none
none
none

SAH, ruptured contralateral
VA dissection

Myopathy of bilateral

~

patent bypass, no aneurysm
no patent bypass, no
aneurysm, contralateral VA

dissection

POSTOPERATIVE
ANGIOGRAPHIC FINDINGS

growing contralateral VA
dissection
patent bypass, no aneurysm

patent bypass, no aneurysm,
patent bypass, no aneurysm

patent bypass, o aneurysm

4d
2d
2d
2d
5d

28m
M = tnale, F = female, GOS = Glasgow Outcome Scale, An = aneurysm, H & K = Hunt & Kosnik, SAH = subarachnoid hemorrhage, d = days, m = months, GR = good recovery, MD = moderately disabled,

dead, Cases 2 & 4 were previously reported by Otawara et al [16].
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RESULTS

Computed tomography (CT) performed on the first
postoperative day revealed no new ischemic le-
sions in any cases. Postoperative cerebral angiog-
raphy demonstrated patency of anastomosis and
aneurysm regression in 5 cases. The remaining case
(Case 2) developed recurrent hemorrhage from
contralateral VA dissection on the second postop-

AGE
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PICA-PICA Anastomosis

“ Intraoperative photograph showing a side-to-side
anastomosis between the bilateral posterior inferior
cerebellar arteries involving the caudal loop of those
vessels {arrows) and cerebellum and medulla oblongata
(star). .

erative day and died on the fourth postoperative
day [16]). Cerebral angiography performed immedi-
ately after the recurrent hemorrhage demonstrated
occlusion of the contralateral VA because of arterial
dissection. Therefore, the patency of the anastomo-
sis could not be confirmed. All patients except Case
‘2 survived. However, one patient (Case 3) devel-
oped myopathy secondary to intraoperative com-
pression by a fixed board and exhibited permanent
lower extremity muscular weakness. No neurologic
deficits were noted in the remaining four cases (Ta-
ble 1). '

ILLUSTRATIVE CASE REPORT

CASE&6

A 55-year-0ld woman experienced sudden, severe
headache. The patient was admitted to an outside
institution and diagnosed with SAH. Cerebral an-
giography revealed a dissecting aneurysm of the
left VA involving the origin of PICA. Intraoperative
findings confirmed the presence of a dissecting an-
eurysm, and the left VA was surgically occluded by
clipping proximal to the aneurysm. Follow-up cere-
bral angiography performed 25 months after the
first operation demonstrated a remnant of the an-
eurysm. The patient was subsequently admitted to
our institution. Right vertebral cerebral angiogra-
phy revealed a fusiform aneurysm in the left VA
(Figure 2A). A PICA-PICA anastomosis and left VA-
PICA trapping were performed. Postoperatively, the
patient developed transient paralysis of the left re-
current laryngeal and hypoglossal nerve. Cerebral
angiography after the second operation showed a
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E Case 6, (A) Preoperative anteroposterior right VA
angiogram demonstrating the left VA fusiform aneu-
rysm in the distal portion of the origin of the posterior
inferior cerebellar artery. (B) Postoperative anteroposte-
rior right VA angiogram demonstrating a patent bypass
(arrows) and regression of the aneurysm.

patent bypass and regression of the cerebral aneu-
rysm (Figure 2B).

DISCUSSION

Most groups have used the OA as a donor artery to
revascularize the PICA [2,3,5,13,17,18,22]). However,
dissection of the OA poses difficulties because the
OA lies deep to the splenius capitis, longissmus
capitis, suboccipital, and occipitalis muscles and is
intimately attached to these structures by numer-
ous vascular branches. Because the proximal OA is
surrounded by a plexus formed by its companion
veins, mobilization of the OA is difficult. In addition,
water-tight dural closure is impossible.

Because of the depth and space constraints of the
operative field, VA-PICA transposition [7] is a diffi-
cult and complicated procedure. The proximal seg-
ment of the PICA gives rise to several perforating
vessels to the brainstem [15], further complicating
PICA mobilization.
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Other surgeons have described their experience
with VA-STA/RA grait-PICA anastomosis [4,9,10].
The operative field is deep and narrow when the
intradural VA is used as a donor, and water-tight
dural closure is impossible if the extradural VA is
used as a donor. Further, performing the anastomo-
ses in two portions results in increased technical
difficulty of the procedure.

The calibers of the posterior medullary segments
of PICAs are relatively consistent. The proximity
and parallel course of the bilateral caudal loops of
the PICA greatly facilitate their mobilization and
anastomosis to one another. The presence of one
suture line and a short bypass segment are also
desirable. However, areas perfused by the PICAs
are theoretically placed at risk of ischemia during
anastomosis, but this complication has not been
observed [14,19].

Only 4 cases of PICA-PICA anastomosis have been

reported [14,19]. Good clinical outcomes and anas-

tomosis patency were seen in- all of the previous

cases. The present cases yielded similar results

except for the presence of recurrent hemorrhage in

one case and compression myopathy in another
case.

' CONCLUSION

PICA-PICA anastomosis is a useful procedure for the
reconstruction of the PICA when parent vessel oc-
clusion or trapping Is necessary to exclude a VA
aneurysm involving the origin of the PICA,
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COMMENTARY

Kakino et al describe the treatment of 6 patients
who presented with subarachnoid hemorrhage
from dissecting aneurysms that involved the verte-
bral artery and the posterior inferior cerebeliar ar-
tery (PICA) with side-to-side PICA-PICA anastomo-
sis and parent-vessel occlusion. We also use a side-
to-side PICA-PICA anastomosis to treat aneurysms
involving the PICA or vertebral artery or both {1].
As the authors mentioned, in situ bypasses have
several advantages, including one suture line, a
short bypass distance, and a close match in the
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caliber of the two anastomosed vessels. Although
technically challenging, this technique can be an
elegant solution for complex aneurysms.

Patrick P. Han, M.D,
Robert F, Spetzler, M.D.
Barrow Neurological Institute
Phoenix, Arizona
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BACKGROUND
Ruptured intracranial aneurysm is a serious condition
with high mortality and morbidity. Patients notified of the

presence of the unruptured intracranial aneurysm may -

become anxious because of the fear of rupture. We pro-
spectlvely investigated the anxiety of patients with un-
ruptured intracranial aneurysm before and after surgery.

METHODS

Thirty-seven patients with an asymptomatic unruptured
Intracranial aneurysm were enrolled, 13 men and 24
women aged 32 to 70 years (mean age, 57.2 years), who
underwent surgical repair of the aneurysm. The anxiety
of patients was assessed one month before and after
surgery using the Japanese version of the State-Trait Anx-
jety Inventory.

RESULTS ‘
The trait anxiety scores, which refer to stable personality
factors reflecting the general level of fearfulness, did not
change significantly after surgery. In contrast, the state
anxiety scores, which refer to transient anxiety that var-
ies actording to the situation, decreased significantly after
surgery (p = 0.001, paired ttest). Only the preoperative high
state anxiely scores among the multiple variables were as-
sociated with the significant decrease in state anxlety after
surgery (p = 0.0183, logistic regression analysis).

CONCLUSIONS

The anxiety of patients with asymptomatic unruptured
intracranial aneurysm significantly decreased after sur-
gery. Anxiety of patients with asymptomatic unruptured
intracranial aneurysm may deserve attention in declding
whether to treat the aneurysm. © 2004 Elsevier Inc. All
rights reserved.
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Ruptured Intracranial aneurysm is a serious.
condition with high mortality and morbidity,
despite recent improvements in management, The
mortality of ruptured intracranial aneurysm is 32 to
67%, with most patients dying of the initial bleeding
or the immediate complications [3]. Approximately
one-third of patients who survive the hemorrhage
remain disabled, with loss of independence [3].
Therefore, treatment of intracranial aneurysms be-
fore rupture has attracted increasing interest.

Recently, a brain screening system called “Brain
Check-up” has become widely used in Japan [7].
One of the purposes of this brain screening is to
identify asymptomatic unruptured intracranial an-
eurysms (UlAs), Furthermore, new and improving
neurc-imaging techniques including magnetic reso-
nance angiography and computed tomography
(CT) angiography can readily identify asymptom-
atic UlAs. On the other hand, from a patient's point
of view, they might become anxious after the noti-
fication of the presence of UlAs because of fear for
the rupture of their UlAs.

The present study prospectively evaluated the lev-
els of anxiety before and after surgical repair of UIA.

METHODS

PATIENT POPULATION

This prospective study was based on a series of 75
consecutive patients who underwent surgical re-

© 2004 Elsevier Inc. All rights reserved,
360 Park Avenue South, New York, NY 10010-1710
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pair of UlAs at the Department of Neurosurgery of
the Iwate Medical University between January 1999
and February 2002. The inclusion criteria for this
study were: UIA larger than 3 mm confirmed by CT
angiography, magnetic resonance angiography, or
digital subtraction angiography; complete surgical
obliteration of the UIA; age no more than 70 years;
and informed consent for this study. Exclusion cri-
teria were: symptoms from compression by the ULA;
previous premorbid psychiatric history; trapping
or proximal occlusion of the UIA; incidentally found
UIA with previous history of ruptured arterio-
venous malformation, massive cerebral infarction,
intracerebral hemorrhage, or aneurysmal sub-
arachnoid hemorrhage (SAH); systemic diseases
such as diabetes mellitus, renal failure, or heart
disease; and multiple ULAs requiring multiple oblit-
erations. Ethical approval was granted by the
institution.

Preoperative vascular risk factors were as fol-
lows. Hypertension was defined as a diastolic blood
pressure of more than 90 mm Hg, systolic blood
pressure of more than 140 mm Hg, and/or the use of

antihypertensive medication. Diabetes mellitus was

defined as a fasting glucose level of more than 126
mg/dL and/or the use of antidiabetes medication.
Hyperlipidemia was defined as a cholesterol level of
more than 240 mg/dL and/or the use of cholesterol
lowering medication.

Patients received an explanation of the risk of the
UlAs as follows. The annual rupture rate of UIA is
2.3%,-and the cumulative rupture rate is 20% at 10
years and 35% at 15 years aftér diagnosis, as found
in a large sertes of patients [10]. Rupture of UlA has
an overall mortality of 32 to 67% {3]. Approximately
one-third of patients who survive the hemorrhage
remain disabled, with loss of independence [3]. The
surgical risk was explained to the patients based on
the surgical mortality of 0% and surgical morbidity
of 1.2% in our institution from January 1996 to De-
cember 1998.

ANXIETY TESTING

The anxiety of patients was assessed using the Jap-
anese version of the State-Trait Anxiety Inventory
(STAID), which was translated into Japanese from the
original version of the STAI [9]. The reliability and
validity of the scale are reported to be satisfactory
{5]. The STAl is one of the methods for measuring
the level of anxiety, and consists of 40 separate
self-assessed items. The STAI has two parts: state
anxiety (transient anxiety that varies according to
the situation) and trait anxiety (stable personality
factors reflecting the general level of fearfulness).
High scores in the STAI imply high levels of anxiety.

Surg Neurol 29
2004:62:28-31

The STAI was performed one month before surgery,
when patients were already nctified of the pres-
ence, the natural history, the risk of rupture, and
the surgical risks of the UlAs. The STAl was re-
peated 1 month after surgery.

DATA ANALYSIS

The relationship between pre- and postoperative
STAI scores was assessed using the paired ! test. If
STAI scores changed significantly, multiple analy-
ses using logistic regression analysis were per-
formed to determine the effect of multiple variables
(age, sex, hypertension, diabetes mellitus, hyperlip-
idemia, history of surgical operation, years of edu-
cation, and preoperative trait and state anxiety) on
the change in anxiety. Significant change in anxiety
was defined as a difference in scotres of 10 points or
more in an individual patient before and after the
surgery. P values less than 0.05 were regarded as
significant.

RESULTS

Of the 75 surgically treated patients with UlAs in the
examined period, 35 patients were excluded: 6 be-
cause of compression of cranial nerve or brain by
the aneurysm, 20 because of incidentally found UIA
with ruptured arteriovenous malformation, massive
cerebral infarction, intracerebral hemorrhage, and
aneurysmal SAH, and 9 with multiple UlAs. Three
patients refused to participate in this study. Thus,
37 patients were enrolled for this study, 13 men and
24 women aged from 32 to 70 years (mean 57.2
years). S

Hypertension, diabetes mellitus, hyperlipidemia,
and history of operation were present in 21, 5, 7,
and 24 patients, respectively. The participants had
a mean education period of 11.4 years. The UlA was
located on the internal carotid artery in 11 patients,
the middle cerebral artery in 16 patients, the ante-
rior cerebral artery in 8 patients, and the vertebro-
basilar artery in 2 patients. No operative complica-
tions were observed, and all patients returned to
their previous lives’ activities.

The staté anxiety scores significantly decreased
(p = 0.001) after surgery, whereas the trait anxiety
scores did not change (Table 1). The state anxiety
scores postoperatively decreased by 10 points or
more in 21 of 37 patients, and changed less than 10
points in the remaining 16 patients. No patient ex-
hibited a postoperative increase of 10 points or
more in the state anxiety scores. Only thepreoper-
ative high state anxiety scores among the multiple
variables were assoclated with the significant de-
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n State and Trait Amxdety Inventory Scores

BEFORE AFTER P

SURGERY SURGERY VALUE
State anxiety 483+ 10.3 41599 0.001
Trait anxiety 436+ 114 42.1+94 NS

Values are mean = standard devlation. NS: not significant

crease (p = 0.0183) in state anxiety after surgery in
logistic regression analysis (Table 2).

DISCUSSION

Our results indicate that the anxiety of patients
with UIA significantly decreased after surgery. High
preoperative state anxiety scores were the greatest
factor in the decreased state anxiety after surgery.

STAI is a popular instrument for measuring anxi-
ety. It has been used previously in many researches
on emotional reactions to surgery [6]. It is written
at a sixth grade reading level and can be completed
in approximately 10 minutes. This questionnaire
consists of 40-items self-report rating scale and has
2 parts: the State Scale and the Trait Scale. The
State Anxiety Scale assesses feelings of apprehen-
sion, tension, nervousness, and worry in terms of
how respondents feel “right now.” For the 20 ques-
tions on this scale, possible responses are: “not at
all,” “somewhat,” “moderately so,” and “very much
s0.” The Trait Anxiety Scale reflects how people
“feel generally,” all the time. It includes statements
such as I am a steady person” or “} am nervous.”
Possible answers for these 20 items are: “almost
never,” “sometimes,” “often,” and “almost always.”

State anxiety before surgery might derive from
fear of rupture of the UlA and the possiblé surgical
complications. After surgery, the patients were in-
formed of the obliteration of the UIA and the ab-

Otawara et al

sence of surgical complications. Such information is

. likely to decrease state anxiety after surgery. It is

supported by the logistic regression analysis that
only preoperative state anxiety affected the signifi-
cant decrease in the score of state anxiety. In con-
trast to the significant decline in state anxiety
scores after surgery , trait anxiety scores did not
change. These results are consistent with previous
findings that trait anxiety did not change in re-
sponse to situational stress and is not affected by
surgery {8].

The international study of UIAs (ISUIA), by far the
largest study of its type to date, recently reported a
considerably lower rupture rate of UlAs and higher
rate of surgical complications than those in previ-
ous studies [4]. However, the information given to
the patients in our study was not based on the ISUIA
report, because it included a selection bias of the
patients that lead to low rate of rupture of UIA and
high rate of surgical complication [1]. Instead, pa-
tierits enrolled in our study were informed of an
annual rupture rate of 2.3%, which was based on
another report, [10] and a surgical morbidity of
1.2%, which was based on the surgical results at our
institution. It might be the limitation of this study
that the information of the annual rupture rate of
2.3% may have caused a higher level of anxiety,
compared to the rate of the ISUIA report.

There are other limitations of this study. First, the
preoperative anxiety was evaluated after the notifi-
cation of the presence, the natural history, the risk
of rupture, and the surgical risks of the UlAs, which
may afect the preoperative anxiety. Secondly, we
cannot distinguish the fear of rupture of the UIA and
the fear for possible surgical complications as the
contribution to the preoperative high level of state
anxiety. Further examination is required for the
evaluation of the anxiety before and after the noti-
fication of that information to patients,

E Logistic Regression Analysis of Decreases in State Anxiety
' DECREASE IN STATE ANXIETY

VARIABLES YES (N = 21) No (N = 16) P VALUE
Age (y1) 57.7 88 56.8 = 9.7 NS
Male 6 7 ‘ N§
Hypertension 9 12 NS
Diabetes mellitus 1 4 NS
Hyperlipidemia ‘ 5 2 NS
History of operatlon 1t 13 NS
Education year (y1) 11229 11.6 £ 26 NS
Preoperative trait anxiety 432+ 114 446 = 12.7 NS
Preoperative state anxiety 53582 46.2 + 10.8 0.0183

Values are mean * standard deviation, NS: not significant
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The optimal management of patients with UlAs
remains controversial. The natural history of UlAs
and treatment outcomes are influenced by patient
factors, such as previous aneurysmal SAH, age, and
. coexisting medical conditions; aneurysm character-
istics, such as size, location, and morphology; and
factors in management, such as the experience of
the surgical team and the treating hospital [2]. We
believe that the anxiety of patients with UIA also
deserves attention in deciding whether to treat a
ULA,

This work was supported in part by Grants-in-Aid for
Advanced Medical Scientific Research by the Ministry of
Science, Education, Sports and Culture, Japan.
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< Abstract>

MRI findings of spontaneous intracranial
‘hypotension.
by ,

Hiroyuki KAWANO, M.D., Yoichiro HASHIMOTO,
M.D., Yohei MISUMI, M.D., *Kiminobu
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‘We here report 2 17-year-old man with orthostatic
headache. Dura matter on parietal lobes was locally en-
hanced on coronal and sagittal Gd-enhanced T1-
weighted MRI, He was improved with infusion and rest,
Diagnosis of spontaneous intracranial hypotensicn
needs not only axial but also coronal and sagittal Gd-
enhanced Tl-weighted MRI.
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A case of hypertrophic pachymenlngltls concurrent with colorectal can-
cer in a patient on hemodialysis

Yumi Kondo*!, Yoshiko Nishimura*!, Toshihisa Tanaka*?, Makoto Iwata*?, Tsutomu Sanaka*?
Department of Internal Medicine, Tokyo Women's Medical University Second Hospital*! ; Department of
Neurology, Tokyo Women's Medical University*?

A 70-year-old patient was referred to our hospital for evaluation of ocular disorders. The patient has been on
hemodialysis since 1999, but the underlying renal disease causing chronic renal failure remains unknown. He
developed a headache in January 2001, followed by diplopia, reduced visual acuity and bilateral ptosis of the
eyelid from April 2001. He was then referred to us for evaluation. The patient was admitted immediately.
Examinations at admission showed absence of light sensation, atrophy of the optic nerve, and hilateral ptosis
of the eyelids. The eyeballs were fixed at the center and there was no reaction to light. Multiple cranial nerve
palsies involving the 2nd, 3rd, 4th, and 6th nerves were diagnosed. Cranial MRI with Gd contrast irnaging
demonstrated hypertrophy of the dura mater in bilateral temporal lobes, the cerebellar tent, and skull base. We
diagnosed his condition as hypertrophic pachymeningitis. The symptoms progressed rapidly until blindness
developed. Pulse therapy with methylprednisolone 1,000 mg was conducted. Subsequently, colorectal endoscopy
demonstrated the presence of colorectal carcinoma of Borrmann type 2. Since there was no metastasis of
colorectal cancer detected, surgery was considered to be indicated and Haltmann procedure was performed.
Postoperatively, visual acuity was improved from light perception to hand motion, and slight abduction became
possible in the left eye. In this patient with hypertrophic pachymeningitis concurrent with colorectal carcinoma,
the majority of the physical findings described above were resolved or mitigated by surgical removal of the
cancer. The malignant tumor was considered to have been the cause of hypertrophic pachymeningitis. Since the

occurrence of these concurrent conditions in a patient on hemodialysis is extremely rare, we documented this
casa.
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Yumi Kondo Tel : 03-3810-1111 Fax : 03-3894-0282
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Abstract

Recently, several angiotensin I-converting enzyme (ACE) inhibitors and an angiotensin I receptor blocker were demonstrated to have a
clinically important prophylactic effect in migraine. ACE is one of the key enzymes in the rennin-angiotensin-aldosterone system, which
modulates vascular tension and blood pressure. In humans, serum ACE levels are strongly genetically determined. Individuals who were
homozygous for the deletion (D) allele showed increased ACE activity levels. To investigate the role of ACE polymorphism in headache, we
analyzed the ACE insertion (I)/deletion (D} genotypes of 54 patients suffering from migraine with aura (MwA), 122 from migraine without
aura, 78 from tension-type headache (TH), and 248 non-headache healthy controls. The ACE D allele were significantly more frequent in the
MwA than controls (p<0.01). The incidence of the D/D genotype in MwA (25.9%) was significantly higher than that in controls (12.5%;
p<0.01; odds ratio = 5.26, 95% confidence interval: 1.69-16.34, adjusted for age and gender). No differences in the remaining groups were
found. Cur results support the conclusion that the D allele and the D/D genotype in the ACE gene is a genetic risk factor for Japanese MwA.
There seems to be a possible relationship between ACE activity and the pathogenesis of migraine.
© 2004 Elsevier Ireland Ltd. All rights reserved.

Keywords: Angiotensin-converting enzyme (ACE); Substance P; Migraine; Headache; Polymorphism; Association

The pathophysiclogy of migraine is not yet fully understood It has been reported that insertion (I)/deletion (D) polymor-

but may involve painful vasodilatation of cerebral blood ves- phism in the ACE gene was related to serum ACE levels. ACE
sels and/or the release of vasoactive neurotransmitters from levels in the subjects of D/D genotype may be higher than
the perivascular axons in the dura mater after activation of VT genotype and ACE in the subjects of /D genotype may
the trigeminovascular system [7). Moskowitz [7] proposed be intermediate levels [11,18]. ACE D/D genotype has been
the “trigemino-vascular theory” of migraine headache, which frequently, though controversially, linked to cerebrovascular
claims that neurogenic inflammations of meningeal blood disorders [6,15]. Migraine is in part associated with cerebral
vessels are evoked by excitation of trigeminovascular fibers. circulation. In this present study we have investigated the pos-
Angiotensin I-converting enzyme (ACE) is one of the key en- sible contribution of this polymorphism in Japanese patients
zymes in the rennin-angiotensin—aldosterone system, which with migraine and tension-type headache (TH),
modulates vascular tension and bloed pressure. In humans, This study consisted of 54 patients suffering from mi-
serum ACE levels are strongly genetically determined [3]. graine with aura (MwA), 122 from migraine without aura
(MoA), and 78 from chronic TH (Table 1). The diagnosis
* Corresponding author. Tel: +81 859 34 8032, fax: +81 859 34 8083, of headache was made following the International Headache

E-mail address: norkowa @grape.med.tottori-u ac.jp (H. Kowa). Society (IHS) criteria [5]. Two hundred forty-eight normal
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Table
Profile of subjects
Cases Males/females Average age years + 85.D.
Controls 248 761172 6731117
MwA 54 17/37 33.1+103
MoA 122 15/103 359+13.4
TH 78 19/59 438%180 *

healthy volunteers composed the control group. Control
subjects have not suffered from migraine or tension-type
headache in one’s life. All the subjects were Japanese and
gave their informed consent to the study.

A polymerase chain reaction (PCR) was performed on the
genomic DNA samples with a GeneAmp PCR kit (Perkin-
Elmer/Cetus) and primers as previously reported [12]. The
PCR product is a 190-bp fragment in the absence of the in-
sertion (D allele) and a 450-bp fragment in the presence of
the insertion (I allele). In order to prevent from mistyping
of the /D genotype as D/D, we performed additional PCR
using an insertion-specific primer pair with 5% dimethyl sul-
foxide (DMSQ) and confirmed ACE genotypes as previously
reported [8]. The PCR fragments were electrophoresed in 2%
agarose gels and stained with ethidium bromide. The differ-
ences in the frequency of ACE alleles and genotypes be-
tween groups were evaluated by the gene-counting method
and comparison of groups by the %2 test. The level of sig-
nificance was set at p < 0.05. The odds ratios associated with

each genotype of ACE and their 95% confidence intervals’

were determined by using unconditional logistic regression.
Statistical analyses were performed using SPSS version 11.0
for Windows (SPSS Inc., Chicago, IL, USA).

ACE T/D aliele and genotype frequencies are given in
Tables 2 and 3. The distribution of ACE genotypes in
patients and controls did not deviate significantly from
Hardy—Weinberg equibrium, The ACE D allele was signifi-
cantly more frequent in the MwA than controls. We detected
that the incidence of the D/D homozygous genotype in MwA
was significantly higher than that in controls. No differences
in the remaining groups were found.

Recently, migraine has been shown to have a partly genetic
basis. Point mutations in the voltage-dependent P/Q-type
Ca?* channel alpha 1A subunit (CACNA1A) gene have been
identified in familial hemiplegic migraine (FHM1), which is
linked to chromosome 19p13 [9]. Another form of familial
hemiplegic migraine (FHM?2} is caused by mutation in the

Table 2

The allele frequency of the ACE I/D polymorphism for headache sufferers
Allele frequency OR 95%ClL p value
D 1

Controls 176(35) 320(85)

MwA 54(50) 54(50) 1.82 1.20-2.76 <0.01

MboA 98(40) 146(60) 122 0.89-1.67 022

TH 65(42) 91(58) 1.30 0.90-1.88 0.16

Figures in parentheses indicate percentages, D: deletion ailele; I: insertion
allele; OR: odds ratio; Cl: confidence interval,
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gene encoding the alpha-2 subunit of the sodium/potassium
purip (ATP1A2), which is linked to chromosome 123 [4].
These specific migraines are rare forms and are caused by
mutations in single genes. On the other hand, it is unlikely
that “normal” migraine is caused by a single gene abnormal-
ity. Rather, it is probably caused by multifactorial genetic
factors and environmental factors including foods and their
life-style. Although non-genetic factors play a role in mi-
graine, family and twin studies demonstrated that migraine,
especially MwA, had a strong genetic component [13].
There was a report of the positive association with the D/D
genotype and MoA in white subjects who were born in Sicily
[10], but there was no data and comments with MwA. They
also demonstrated a strong association between plasma ACE
activity and the ACE I/D polymorphism [10]. Our data sug-
gest that the D allele and the D/D genotype in the ACE gene
is a genetic risk factor for Japanese MwaA, but not for MoA.
We have no data to clarify of this point, but several authors
pointed out a significant ethnic differences in the frequency of

- the I/D polymorphism as well as the associated ACE activity.
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This is the first report that demonstrates a clear association
of a common ACE mutation with Japanese migraineur.

ACE is also able to inactivate bradykinin and substance P,
a potent vasodilatator [16,17]. Substance P is suggested one
of the neurotransmitters in the “trigemino-vascular theory™.
Few studies have investigated the relationship between the
ACE genotype and substance P. Arinami et al. [1] reported
higher substance P levels in brain contents with the D/D geno-
type of ACE gene, and this is the opposite tendency, might be
expected. The exact mechanism of the relationship between
substance P and ACE genotype is still unknown. The alter-
nation of ACE activity due to the I/D polymorphism would
result in changed levels of the neurotransmitters and vulner-
ability to cranial vascular activity. These states appear to be
analogous to those found during migraine headache or aura.

In addition, several ACE inhibitors and an angiotensin
II receptor blocker were demonstrated to have a clinically
important prophylactic effect in migraine. First, Bender [2]
reported to have successfully treated with an ACE inhibitor
for prophylaxis of migraine in a small group. Then, one of
the ACE inhibitor, lisinopril, was demonstrated to have a
clinically important prophylactic effect in migraine with a
randomized, placebo controlled, crossover study [14]. More-
over, the angiotensin II receptor blocker, candesartan, also
provided effective migraine prophylaxis with a random-
ized controlled trial [19]. These trials suggested that the
rennin-angiotensin-aldosterone system must be concerned |
at least in part with the pathogenesis of migraine.

We conclude that the D allele and the D/D genotype of
ACE gene are a genetic risk factor for MwA. In this study,
ACE circulating levels in controls and headache subjects have
not examined. Since our data was only designed to estimate
the frequency of ACE genotype, we have no definite informa-
tion on the etiology of difference between MwA and MoA.
There seems to be a possible relationship between ACE activ-
ity and the pathogenesis of migraine, according to our results,
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Table 3
The ACE I/D genotype and odds ratios for headache sufferers
Genotype n Not adjusted Adjusted for age and gender
OR 95%CI ptrend OR 85%CI p trend
Controls i1 103(42)
D 11446}
D/D 3112)
MwA 17 14(26) 1 1
D 26(48) 1.68 0.83-3.39 0.15 1.62 0.66-3.97 0.29
D/D 14(26) 332 1.43-7.72 <0.01 " 526 1.69-16.34 <0.01
MoA mn 43(35) 1 : ‘ 1
D 60(49) 1.26 0.79-2.02 0.34 1.11 0.56-2.20 0.77
DD 15(16) 1.47 0.75-2.88 0.26 1.96 0.76-5.06 0.16
TH n 26(33) 1 1
I'D 39(50) 1.36 0.77-2.38 0.29 1.03 0.55-1.93 0.92
DD 13(17) 1.66 0.76-3.61 020 - 1.67 0.70-3.98 0.25

Figures in parentheses indicate percentages. D: dzletion allele; I; insertion allele; OR: odds ratio; ClL: confidence interval.

Further studies with larger samples must be undertaken con-
cerning the relationship between the ACE and headache,
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