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INTRODUCTION

Clinical recognition of cerebrovascular insufficiency
resulting from exbtracranial arterial occlusive disease has
been known for many years, but surgical treatment has been
applied only within the past decade., The purpose of this
paper ig to present a retrospective study perfqrm@d at the
Veteran's Administration Hospital Cmaha, Nebraska of the
surgical treatment of cerebrovascular insufficiency. In-
cluded in thisg paper will be a discusgion from a review of

the literature of the surgical results of caroctid end-

arterectomy according toc the neurclogic status of the patient,

This followup ebudy was concerned with an analysig of
the non-surgical and surgical treatment of forty-~four
patients with manifestations of cerebrovascular imsuffif
ciency. This deficiency can be due to a stenogis or
occlugion of a major extracranial artery or arteries. In
this parbticular pregentation the vessel under consideration
was bhe carotid artery sysbtem in the cervical region. The
most common area involved was a segmental occlusion of the
internal carotid artery.

This study was the firsgt undertaken at the Veteran's
Hospital and can be considered ag a pileot study in the par-
ticular treatment of thig disease from which further and

more complete gtudies have evolved. Surgical btreatment
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consisted of carotid endarterectomy. Dates of such treat-

ment ranged from April, 1959 to February, 196l.
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HISTORICAT, INTRODUCTION

Spontaneous occlusion of the cervical caretid arberies
has been known for more than a century. William Savory 53
firet reported a case of a young woman with indisbtinct vision
of the left eye and weakness of the right side of the body.
Autopsy revealed thickened intima of the caroctid arteries

and "irregular patches of an opague yellowish deposit.”
Following this observation several articles were reported

in the world of similiar symptoms, Williamson 41 presented
twelve cases of hemiplegia and embolism of the central retinal
artery with thrombus in the internal carotid artery. Cad-

4

wallader in 1912 described two cases with sudden loss of

vision and contralsteral hemiplegia,

In 1914 J. Ramsey Hunt =0

recognized the syndrome of
internal carotid arterial occlusion, i.e. hemiplegia, aphasia,
convulsions and possible eye destruction on the side of the
affected artery. He emphasized "the importance of obsbtructive
lesions of the main arteries of the neck ... in the causation
of softening of the brain" and urged "the routine examination
of these vessels in all cases presenting cerebral symptoms
of wvascular origin."

Hunt's recognition of carctid obstruction due to
atheroma was finally appreciated when in 1937 Moniz 24 re-

ported instances of thrombosis as shown by arteriograrhy.
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Progress in angiography was delayed for a number of years
and only the last ten years has seen an increase in the
diagnosis and treatment of carotid insufficiency.

Various operations have been performed in the treat-
ment of this disease. Farly operations include cervical
sympathectomy and arterectomy. In 1953 Strully 56 et al
performed a thromboendarterectomy with poor surgical re-
sults. However, prior %o this Japanese surgeons o4 had
reported a case involving a thrombectomy with poor results
and no clinical improvement of the patient. Follewing
these operations DeBakey 6 soon reported his experience
with endarterectomies.

Mést cages of cerebrovascular insufficiency resulting
from extracranial arterial occlusion are due to athero-
gclercosis in the race for which a high cholesterol and
fat intake are recorded. The remainder of carotid occlusions
are caused by a non-specific arteritis.

The majority of thromboses of the internal caroctid
artery occur in the sixth and seventh decades. This con-
dition is approximately as common in men as in wonmen.
Pathologic evidence as shown by Hultqvist showed occlusion
in no less than ninety-one of three thousand five hundred

35 12

autopsies . Figher notes in two hundred routine
autopsies severe occlusive disease at the origin of the
internal carotid artery with norman distal cervical internal

carotid arteries and cerebral arteries.
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MATERTALS AND METHODS

The study consisted of thirty-two carotid artery opera-
tiong performed on thirty-one patients during a two year
period beginning April, 195%. All patients had unilateral
occluding lesions of the cervical portion of the carotid
artery svetem except for one patient in the surgical series
who had bilateral lesions of the carotid arteries. In the
surgical group of thirty-one patients there were reported
two cases of spontaneous dissecting aneurysms which were
observed at the time of surgery. All patients were men.

The ages ranged from fifty-two to seventy-eight years of age.

Segmental occlusion of the internal carotid artery in
the neck has been identified as a common cause of "little
strokes.” DPabtlents affected demonstrate transient aphasia
if the dominant hemisphere is involved, hemiplegia or uni-
lateral weakness on the side opposite the occluded artery,
and loss or a decrease in vigion on the same side as the
affected artery. In this study forty-four patients who had
suffered a "little stroke" were compared as to their
gsimilarities, differences and results. The group of patients
was divided into three categories: (1) those who were
treated surgically and circulation was established; (2)
those who were treated surgically and circulation was not

established; (3) those who were untreated.
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Some of the patients had pre- and postoperative electro-
encephalograms. However, not all patients received both pre-
and postoperative electroencephalograms and conclusions can
not be made. Aﬁt@ricgraphic studies were performed on most
of the patients.

A1l patients had carotid endarterectomy performed. The
operation was performed on thirty-two carotid arteries.
Retrograde int@rmal carotid blood flow was noted in twenty-
one cases. Under local anesthesia of 1% Hcvoc&imé‘ahd one-
half c¢c. of Adrenalin, the patient was placed in a supine
position and the affected side of the neck surgically pre-.
pared. The cbmmon carotid artery was exposed through an
incision approximately eight centimeters in length and ex-
tending from the posterior border of the sternocleidomastoid
muscle to the thyroid cartilage. An arterial clamp was
placed across the common carotid artery. Ii the patient's
clinical condition did not change after application of the
clamp and active pulsations were palpable in the internal
carotid distal to the arterial clamp, the external carotid,
internal carotid and superior thyroid arteries were then
clamped. The plaque in the arftery was removed through a
one and one-half centimeter vertical incision in the bifur-
cation of the common carotid. In some cases the intima was
tacked to the arterial wall. To prevent clotting the lumen
of the artery was filled and flushed with a solution of

heparin. The arteriotomy incision was closed with a running




suture of gilk. Check for retrograde blood flow from the
internal carotid artery was done and if present in an
adequate amount, the isclated segment was again filled with
a solution of heparin and the clamps removed. In most
cases a #10 or #12 French catheter was left in the wound

g2 =z drain.
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RESUTLTS

There were forty-four patients in this study: twenty
patients in Group 1, eleven in Group 2 and thirbteen in
Group 3. All patients studied were men. Fifty-seven per-
cent of these patients had a stroke on the right side and
forty-three percent had their stroke on the left side.

In all three series at least elghty percent of the patients
were in the sixty or seventy age range. The dates of the
ongset of the strokes ranged from April, 1956 to January,
1961. Dates of operation for these patients were from
April, 1959 to February, 1961. In the group who was not
treated the bnset of strokes varied from April, 1958 to
September, 1963%.

The average followup time was a period of two to three
vears., Followup sbudies from 1961 to determine the current
status in the following years were accomplished in seveﬁ~
teen of the thirty-one surgical patients and in five of the
thirteen untreated patients. There were twenty-six patients
(509%) living in 1966 with an average age of sixty-nine
years and an age range of forty-one to seventy-nine years
of age. Of those living twelve patients (46%) were in
Group 1, six patients (23%3%) were in Gréup 2 and eight
patients (31%) were included in Group 3.

There were thirty-two carotid artery operations.
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Thirty operations were performed for unilateral occclusion
while the other two operations were performed for bilateral
carotid artery occlusion.

Group 1 ~ Treated series with circulation established.

Twenty patients in this group with signg and symptoms
of complete or progressive stroke were submitted to surgery.
All had somplete occlusive lesgsions of the carotid arteries.
There were twenty-one operations. Blood flow was reesta-
blished in every case. The patient with bilateral carotid
occlusion received his operations twenty-four and twenty-
six meﬁths following the onset of his stroke, He expired
six months after his last operation. At the time of death,
the patient had not improved. The cause of death was an
agsociated cerebrovascular insufficiency.

Operative death wag defined as any death occurring
within thirty days following surgery. There were two opera-
tive deaths with a patient mortality of ten percent and
an operabtive procedure mortality of nine and one-half per
cent (Table 2). One patient with a left sided stroke died
the day following his operation from a right sided cerebral
hemorrhage. The other patient expired about three weeks
following his operation with a diagnosis of acute coronary
thrombosgis.

The time between the stroke and surgery varied from
one day to two months or more (Table 3). Approximabely

"

half of the patients died in each category except the seven

-
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to thirty day group which had a twenty-nine percent
mortality (Table 4).

At the time of followup there were twelve patients
(60%) still living. Seven of the eleven cases (63%) in
which contact wes made had some neurologic &eficitﬁ (Table 6).
One patient had & decrease in vision and memory loss, another
patient only had a decrease in vision, three patients had
paresis, another had paralysis, a further stroke, memory
loss and decrease in vieion, and the last patient had para-
lysis, further stroke and memory loss (Table 7).

Causes of death in the postoperative period have al-
ready been mentioned. In long term results there were two
patients who died from basilar artery thromboses, one
patient expired in congestive heart failure, another with
& coronary occlusion and two patients had no autopsy.

Of those patients who died, the average survival from
the time of operation to their death was about two years.

Of the patients now dead, one patient (12%) did not improve
after operation, five patients (63%) still had some neuro-
logic deficits and two patients (25%) had no deficits.

Gr¢ub 2 - Treated series with no circulation established.

Eleven patients had endarterectomies in this group.
Again all had complete occlusions of the carotid arteries.,
There were eleven operations performed. Blood flow was not
reestablished,

There were no operabtive deaths with no patient mor-

10




tality or operative procedure mortality (Table 2).

The time bebtween the stroke and operation ranged from
one day to two months (Table 3). No patient survived in
the one to seven day category but over half of the patients
lived in the other groups (Table 4).

There six patients (55%) surviving at the time of
followup. Five of the five patients with whom contact was
made had neurologic deficits (Table 6). One patient had
paralysig, further sitroke, decrease in vision and memory
loss, three had paralysis and memory loss and another had
paresis only.

Long term deaths in this group were all cardiovascular
related. Three patients died of myocardial infarcts, one
with congestive heart failure and another patient expired
with & pulmonary embolus.

Again the average survival from the time of operation
to death was approximately two years. Three pabtlients did
not improve after surgery and the results of the other two
patients are not known.

Group 3 - Untreated series.

In this group there were thirteen patients who re-
mained untreated. Eleven patients did not have a thrombosis
of their carotid artery while two patients did have a
thrombosis.

At the time of followup there were eight patients

(61%) living. Both patients who had thromboses were among

11
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the survivors., Five of the five pabtients who were notb
lost to followup had neuroclogic deficits. Three patients
had only a memory loss, anobther had paresis, memory loss
and decrease in vision, while the last one had paresis.
The causes of death were varied; Cne patient died
of congestive heart failure, another died of a cerebral
thrombus, one patient expired due to & pulmonary embolus,
another died from a ruptured abdominal aortic aneurysm
and the last patient died of emphysema. The average sur-
vival of those now dead from the onset of their stroke tq
the time of their death was approximately one and one-~half

years.

12




Total number in the
study
30
40
50
&0
70

Living in 1966

40
50
60
70

Dead in 1966

40
50
60
70

TABLE 1

AGE RANGE

"4

49-71
0
1
4
13
2

S4-77

OO W

52-72

W e

13

Group ;

Group 2

60-71

10

69-78

W O

61-71

WO

Group

38-75

41-79

Wit o O

26-73

VI AV
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CFERATIVE MORTALITY
(30 days following operation)

]
=

i

2

(’!
Group 1

‘-

Group 2

Rumber of patients

operated 20 11
Humber of operations 21 11
Number of operative

deaths 2 : 0]
Patient Mortality 10% 0

Operative Procedure
Mortality 9.5% 0

14




TABLE 3

TIME BETWEEN STROKE AND OPERATION

Group 1 Group 2
1-7 days 2 1
8~30 days 7 7
1-2 months 4 3
2 months or more 7 0

TABLE 4

RESULTS OF TIME FROM STROKE TC OPERATION
Group 1 Group 2
Iiving
1-7 days 1/2 (50%) 0/1 (0%)
8-30 days 5/7 (71%) 4/7 (57%)
1-2 months 2/4 (50%) 2/% (67%
2 months or more 4/7 (597%) no cases
Dead '
1-7 days 1/2 (50%) 1/1 (100%)
8-30 days , 2/7 (29% 3/7 (43%)
1-2 months 2/4 (50%) 1/3 (33%)
2 months or more 3/7 (43%) no cases
Neurologic Deficits
(living)
1-7 days 0 0
8~30 dayse 4 %
1-2 months 2
2 months or more 3
Wo Heurologic Deficits
(living)
1-7 days 1 noc cases
8-3%30 days ‘ no cages
1-2 months 2
2 months or more 1 no cases

15




SURVIVORS AT TIME CF FOLLOWUP
Group 1 Group 2 Group 3
Succegsful 12 (60%) 6 (55%) 8 (61%)
Right 7 (58%) 2 (33%) 2 (25%)
Left 5 (42%) 4 (67% & (75%)
Stroke Victims Living
as Compared to Original
Humber of Strokes
Right 7/14 (50%) - 2/5 (40%) 2/6 (3%%)
Left 5/7 (71% 46 (67%) 6/7 (86%)

TABLE 6
NEUROLOGIC DE EI CITS AT TIME OF FOLLOWUP

Group 1 Group 2 Group 3

Neurologic Deficits
(contact made and not

dead) 7/11 (63%) 5/5 (100%) 5/5 (100%)
Neurologic Deficit
and Stroke Bide

Right 5/14 (36%) 2/5 (40%) 2/6 (33%)

Left 2/7 (29%) 3/6 (50%) 3/7 (43%

1o




TABLE 7

NEURQIOGIC DERICITS
(at time of followup or death)

Group 1 Group 2 Group 3
Iiving Patients
Paralysis 2 4 1
Paresis 3 1 1
Turther Stroke 2 1 0
Decrease in Vision 4 1 1
. Memory Loss % 4 4
Dead Fatients
Paralysis 1 1 0
Paregis 1 O 0
Further Stroke O O o
Decrease in Vigion 0 0 0
Memory lLoss 1 0 O

17




TABIE 8

CAUSES OF DEATH
(followup group)

Group 1
Cardisac 3
Cerebral 3

General Arteriosclerosis
Pulmonary Embolus

Emphysema

Eticlogy Unknown 2

18
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DISCUSSICN

The clinical picture of cerebrovascular insufficiency
is varied, Insufficiency of the carotid system tends to be
unilateral in its manifestations affecting the retina, the
frontal lobe, portions of the parietal and ‘vemporal lobes,
the corpus striatum and the internal capsule. The method
of presentation will pertain to tThe clinical situation of
this disease. Symptomatology may vary widely in severity
and mode of onset. The four clinical arseas considered:

1) completed stroke; 2) progressive stroke; 3) transient
cerebral ischemia; 4) asymptomatic.

Completed Sbtroke. Burgical indications for acube

conpleted strokes have been and still are controversial.

It has been generally considered that following a complete
occlusion within twenty-four to forty-eight hours the thrombus
extends into the intracranial portion of the carotid artery
and firmly adheres to the arterial wall, In view of this

fact reestablishment of blood flow is fthought to be im~

possible. 28

When discussing acute stroke several factors
are essential and must be evaluated and considered in every
case. One factor is the element of Time which according to
many authors is very critical.

28

Papadopoulos and his group indicate that surgery

has a place in treating strokes that are less than twenty-




four to thirty-six hours old. Five thromboendarterectonies
were performed within this stated time and restoration of
blood flow was observed in three patients. There were two
improvenents and three unimprovements. Hohf 19 and his
agssociates feel that endarterectomies are warranbted in
patients with complete occlusion of their carotid artery.
Their series shows that in ten of the twelve patients under
consideration the condition improved after surgery. How-
ever, they contend that these stroke victims are benefited
only if surgery is performed soon after the onset of
synptoms. In addition, they feel that carotid circulation
can be reestablished even if there 1s inadequate retrograde
blood flow at the time of operation. ILougheed 23 demon-
sﬁrat&d that with early operation, less than three days,
flow was restored in two-thirds of his cases. ILalte operation,
over three days, reestablished blood flow in one-quarter

5

of the cases. D.S. Cole “ reported in his sbtudy three
patients with acute stroke. One patient died immediately
pogtoperatively, one had no symptoms and the other was im-
proved. The patient who died had been operated on at about
forty-eight hours after onset of symptoms, while the other
two were operated on in less than twenty-Tour hours follow-

. 4.
ing onset. Yashon o

and his group had forty-two patients
with completed stroke. Eleven pabients have died, eight were
asymptomatic, six were improved and fifteen were unchanged

in their followup study. Of the four patients operated on




within twenty-four hours after sympltoms began, one patient
died postoperatively and three have only minimal neurologic
gigns as residua. Garamella and associates 15 reported
twenty~-seven patients with total occlusion of the extra-~
cranial inbternal carotid artery. Restoration of blood flow
wag accomplished in twelve patients. In the twelve success-
ful cases the time from onset of total occlusion to time of
operation ranged from eight hours to twenty-one days. Follow-
up to twenty-five months showed that seven are working and
four are walking. These authors are more optimistic than

most and feel that restoration is possible if the duration

of occlusion is within three to four weeks. Tytus et al 59
had three patients who were operated upon within fourteen
hours following the onset of the stroke. Two had excellent
results and the tnird improved considerably. A fourth

patient whose operation was delayed seventy-two hours made

ne recovery. This group feels that endarterectomy can be
effective if undertaken within a natber of hours following

58 ghowed reesgtablishmentd

onset of symptoms. Another series
of blood flow in thirty-nine of one hundred occluded carotid
arteries. Thompson and his group stated that all their
operative dealths were in pvatients with acute stroke. Long
term results showed that thirty-two percent were normal,
fifty-seven percent were improved, seven percent were Tthe

same and four percent were worse if both carotid arteries

were open. If only one carotid artery were open and no

21




blood flow was established, fifty percent were the same and
fifty percent were improved. They believe that best anatomic
result s can be obtained in patients operated upon within

six to twelve hours of onset. Operations of two weeks dura-
tion or more drop the chances of blood flow restoration to
twenty percent. In a previous study by Thompson 37 there
were one hundred thirty-five patients with ffank stroke.
Followup of two to eight years showed fifty-nine survivors
with fifty percent improved, nineteen percent normal,
twenty-eight percent the same and three percent worse. The
earliest study of carotid endarterectomies in 1962 by

Thompson 18

had sixty-two patients with complete stroke.
Long term survival of four years revealed bthat forty-nine
were surviving and of these survivors, forty-five were im-
proved and four were the same. DeBakey and asaaciat@sg
showed in thelr report of one to eleven year results that

of three hundred seventy-seven pabtients, thirty-six percent
improved, forty-four percent were asympbtomatic, thirteen
percent had ne change and seven percent were worse. Their
study indicated a progressive inmprovement of the patients
with time following operation. However, they feel that time
is critical and early intervention is indicated. Others
also contend thalt surgical exploration of occlusions are
worthwhile. Blaisdell 2 states that good results can

usually be expected if the intracranial porbtion of the

thrombus is able to be removed. In his series of Fifteen

22




patients, eight were successful postoperatively and long
term results showed four of the eight patients to then be
unsuccessiul.

Even though many reports are in the literature of favor-
able attitudes toward indications for endarterectomy of
complete strokes, many authors disagree with such treat-

45

ment. Young and his associates state that operation is
not indicated in such patients. In their series of four-
teen, blood flow was not established in arteries with ccﬁ—
plete occlusion for more than twenty-four hours. Blood
flow was established in four out of gix patients with

21

symptoms less than twenty-four hours. Javid feels that

the complete occlusion of the carotid artery is not an
operable lesion. Hardin 16 has reported sixteen patients
with completely occluded internal carotid arteries. Eight

of these patients had cemplete remission of symptomg, while
the other eight iwmproved but had some remaining neurologic
sequelae. Harrison 18 stated that the prognosis of operating
on a totally occluded artery after twenty-four to forty-
eight houre was very poor. Gunning 1% in his series of
fifteen patients showed that blood flow was established in
five patients but three of these five subsequently throm-
bosed with no clinical improvement following treatment.
Movius 25 views surgical intervention as having no value.

He feels that the mortality is high and the results are

poor. His results varied from four months to seven years.

23




Another study has rated carotid endarterectomy in this par-
ticular category under discussion as discouraging. Four-
teen patients were considered with complete occlusion.

Eight of the fourteen patients died soon after the operation,
one died in the month following, and four of thoge living
had minor to major neurologic deficit while one ig asymp-

2 22 feél that any

tomatic. Kleinsasser and associates
operation for complete occlusion of the carotid artery is
contraindicated.except for denervation of the caroctid sinus
or unlegg a few hours have elapsed from the onset of
symptoms. They indicate that even with successful blood
flow restoration, cerebral infarction can be a complication.

Wylie and Adams 42

stated that six of their twelve patients
died from hemorrhagic infarct following operations to re-
store blood flow. Operations were performed eight hours to
two days following onset of symptoms. They point out the
hazard and risk involved in perfusing ischemic brain tissue
with blood at normal pressure. 43 Egan and his group 11
feel that with complete occlusion mortality risk is small
but clinical improvement is poor. In their series of twelve
patients, four died in the followup period with no posbt-
operative mortality, five patients have improved and two
patients have no change in the long term followup. How-
ever, they feel that the late clinical improvenment observed

is no more than one would anticipate with nonsurgical

therapy and an intensive program of rehabilitation.

24




Progressive Stroke. This category of patients has

not been evaluated by many authorities in the area concern-
ing the treatment of carotid artery insufficiency. Minimal
information is not due to lack of interest in these patients
but rather that there are few patients of this type and
therapy as in completed stroke is still under considerable
debate.

Kleinsasser and associates 22 believe that the patient
with advancing stroke needs arteriography and then perhaps
surgery which is governed by the rate of progression of
synptoms. To them the patient with the progressive stroke
appears to be the most hazardous group to treat and must be
evaluated carefully. Parrott 29 feels that patients with
progressive cerebral infarction are difficult to manage.

He contends that if the patient is improving an operation

5

can be attempbted. Cole in his study had five patients
with a stroke of the progressive type. Two had no synptoms
at two and one half and three years respectively, one was
inproved and two were unimproved by their operation. One
of'the unimproved patients died several months later afber
incurring a further stroke. In an early study by DeBakey ’
twenty-eight patients were included in the progressing stroke
category and of these twenty-six were alive to be further
analyzed. Late results showed that one had died, five
patients were improved and twenty patients were asymptomatic.

8

DeBakey and his group in another study three years later

25




had thirty-four patients and long term results up to eleven
years showed thirty survivors. Of these survivors, twenty
percent died, seven percent were worse, seven percent had
no change, thirty-three percent were improved and fifty-
three percent were &sympﬁematic. They feel that these
patients are better surgical candidates and have lower
mortality rates than those patients with acute stroke.

Papadopoulos 28

has included in his study of twenty cases,
two patients with progressive stroke and for whom operation
was performed., One pabtient died with no improvement and
the other patient had improved only moderately. Foviusg 25
and associates believe that carotid endarterectomies for
chronic stroke patients are questionable. In their series
of fourteen patients, seven had improved. However, four

of these patients required such a long time for improve-
ment bthat such benefit could not be necessarily attributed
to surgery. They do feel that perhaps surgical intervention

may have inhibited any further stroke in these patients,

Transient Cerebral Ischemia. It is the patient in this

category that neurosurgeons universally agree are the ideal
candidate for carotid endarterectomy. It is The pabtient
who has little or no neurologic deficits. However, it is
also difficult to evaluate the incidence of catastrophic
abnormalities which may occur in the absence of surgical
intervention or how soon such abnormalities may occur with

time. There is not enough information at the present time

26




to really adequately conclude with accuracy how effective
surgery may be in prevenbting further attacks.

DeBakey and his group 8 in their study of three hun-
dred twenty-four of whom three Hundred eight survived to
be included in long term results had eighty-six percent
asymptomatic, three percent were improved, five percent
were worse and six percent had no change. They contend that
these patients obtain the best surgical results and de-
serve endarterectomy. HMovius and asscciates 25 state that
carotid endarterectomy is of real value in the patient
with transient ischemic attacks. Their study was a seven
vear followup period. Hohf et al 19 in their six mogths
to four and one half years followup study had twelve
pabtients with transient attacks. Resultg showed and over
all improvement of aninty-two percent. They concur with
others that patients with such attacks or mild persistent
neurclogic deficits seem to be the best candidabtes for

23

surgery. Lougheed and agsociates in Their group of
swenty—-eight cases in whom blood flow was resbored or im-
proved had an arrest of any symptoms in eighty-six percent
of the patients. The lengbh of followup time was ten
years. They btoo feel that the best surgical results are
obtained in ¥this group of patients. Raskind 51 concludes
that patients with btransient attacks dus to stenosis of the
extracranial carotid distribution be treated with endartberec-

tomy. His study included thirty-three pabients with follow-

27




o up being over a six year period. Two patients died and
none wag made worse by their operation, Murphey and

27

Maccubbin also concur with others that those patients
having transient and reversible attacks are the most favor-
able surgical candidates. However, they warn bthat the
degree of involvement of the artery, pertaining to stenosis
or occlusion, must be considered in establishing criteria
for surgery. Fapadopoulos 28 had nine patients in his
study and had very good results, He states that those
patients with transient attacks and have incomplete occlu-
ding lesiong are the best candidates for surgery. He feels

e

that endarterectomy is the proper management of

7

the disease.
A study in 1962 by DeBakey encompagsed an eight month to
eight year follawmp period. There were one hundred sixbty-
nine patients with nine deaths, one hundred forty-seven
asymptomatic, four improved, eight no change and one worse.
Cole 5 studied in a five year period with followup thirty-
six patientﬁ with transient ischemia. His results showed
that twenty-one were free of symptoms, seven were consider-
ably improved and two had no change. He too agreesg with

the role of endarterectomy in the treatuent of these patients.
He further emphasigzes the prevention of progression of a
stenotic lesion to a complete thrombotic occlusion which

is then accompanied by & major stroke. Yashon and his

group A had one hundred twenty-one patients. Followup

of six to sgixty months showed that fifty-two were asymptomatic,
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fourteen were improved, nineteen had no change and three
were worse. Their group believes that "correction of a
severely stenotic arterial channel in the extracranial
portion of the brachiocephalic system decreaseg the like-

22 feel

lihoed of a stroke." Kleinsasser and assocliates
that patients with an incipient or intermittent stroke

gshould be evaluated and surgery should be performed as

early as possible for partiel occlusion of over fifty per-
cent. According to his data forty percent of strokes are
transient and it is this category of patients that benefits
most from surgery. Foreign literature reveals the same .

ideas on surgical candidates for endarterectomy. Paparelli 40
gtates that endarterectomy is the treatment of cheice for
extracranial lesions, especially arterial stenoses thab

do not become complete obstructiens. His data indicates
exéallent results for patients with carotid stenosis wiﬁ@
transient ischemic atbacks. Bialostozky 1 in his study of
patients with cerebral vascular insufficiency had best
results in those with transient cerebral igchemia and feels
that endarterectomy on such patients is mandatory. A

study by Parrott 29 had twenty~-four patients and reéults

for fourteen months showed that two have died, twenty-one

are normal and one had no change. Thompson and associates 57
had one hundred fifty-one patients in their sgeriesg with

an eight year followup. Results showed one hundred twenty-

nine survivors and of these elghty-eight percent were
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ﬁormal, seven percent were improved, one percent were the
same and four percent were worse. They believe that
endarterectomy is effective in lowering the incidence of

transient ischenic abbtacks., Edwards et al 10

had seventy-
five patients with transient attacks and arterial occlusion
of fifty percent or more. Long term results of five to
nine yearg revealed that fifty-one percent were alive and
normal, tWentymsevgn percent had some symptoms, se#en per-

cent had completed strokes and died. The remainder of the

patients had transient attacks but later recovered completely.

16

Harrison 18 and Hardin both show excellent results in

their groups of patients and feel that surgery is indicated

26 gstates that the best surgical

and worthwhile. Murphey
results are obtained in those patients with the capacity
to get worse, those with transient ischemic attacks, and
thus &dvacateé‘smrgery.

Asymptomatic., Review of the literature indicates that

little work and followup has been done in this area of
claggification of patients. Since these patients have no
neurclogic symptomsg, they are not diagnosed routinely. The
true incidence of exbtracranial carotid lesions is not
known. Such lesions are only diagnosed by arteriography.
Cole 5 had a small number in his study and obtained
excellent results. There were six patients and of these
two had no symptoms and four had no change in the followup

period. The two patients that had no symptoms had com-
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plained previously of mild transient attacks. DeBakey

and hiﬁ agssociates have had two separate studies of the
surgical treatment for asymptomatic patients. The first
study 7 had twanty-féur cases and late results showed

that one patient had died and twenty-three were normal.

The latest study 8 was an eleven year followup of their
patients. There were forty-six patients and results re-
vealed that forty-five were asymptomatic and one was worse.
Papadopoulos 28 had four patients with asymptomatic stenosis.
Blood flow and normalcy were reesbtablished in all of the
patients. He feels that patients with more than fifty
percent arterial occlusion and even though asymptomatic
deserve a prophylactic operation. Murphey and Maccubbin 27
advocate endarterectony in cases of severe stenosis, even
those discovered during a routine or unrelated workup.

25

Movius and his group had no deaths and no complications
in their series of five patients. Although their results
are good, they do not advocabte endarterectomy for asymnp-
tomatic patients since they feel that hypertension may
precipitate a stroke. However, they do state that this
group does well and that possibly the asymptomabtic patient

should be operated upon since all carotid artery endar-

terectomies are prophylactic operations.
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Thirty-one patients have had thirty-two carotid
endarterectomies and the results studied. All the patients
were hospitalized and treated at the Omaha Veteran's Admin-
istration Hosgpital during the time interval from 1959 to
1961,  All the patients in this study can be clagsified
in the completed or progressive stroke category. All
lesions of the carotid artery were complete occlusions of
the vesgsel.

On the basis of the results of this study, it seemed
that patients with such lesions of their wvessels were not
ideal candidates for elective operative procedure. The
study did show that the mortality and risk of this opera-
tion are not great. Results also showed that early opera-
tion might not increase the probability of improving
neurologic deficit., There is the risk of perfusing de-
vitalized brain tigsue with blood at normal pressure with
the result of hemorrhage into that area. This unfortunate
event probably was the reason for one of the deaths in this
study. The results also revealed that the number of strokes
increase with age but that any age group was suscepbible.
The surgical group when compared with the non-surgical
group had aspproximately the same oubtcome., However, these

results tended to indicate that perhaps those patients in
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whom circulation was established at the time of operation
had better chances of recovering partly or completely.

When this series of patients was collected and the
therapy initiated, there were not many such studies in prog-
ress.. Therefore, it is unique in that it was one of the
earlier studieg in this particular disease and can be con-
sidered as pioneer work. It is unpublished data of one
neurcsurgeon's work and experience. It concluded that
patients with occlusive carotid artery disease were not
ideal candidates for such operation and poor results could
be expected. Iater studies which are now published agreed
with this conclusion.

Cerebrovascular insufficiency is usgually secondary to
arteriosclerosis. There are two characteristic pabtterns of
involvement of this extracranial &isease. The areas include

a proximal and a distal form. 5

In the proximal form the
legion usually is at the origin of the branches of the
aortic arch. In the latter, the area involved ig the bi-
furcation of the common carotid arterieg or origin of the
internal carotid arteries and in the wvertebral arteries at
the origin from the subclavian arteries. There may be
complete or partial occlusion.

logic symptoms and signs ranging from minimal to major man-—
ifestations or may be asympbomatic. However, before any

diagnosis is possible arteriography must be instituted in
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each patient. DeBakey and his group strongly urge and
emphasize the importance of arteriography for diagnosing
precise anatomic location of lesions,

It has been found that the cliniceal manifestations of
neurologic deficits do not alwaya\portray the exact nature,
site and extent of the gtenotic or occlugive lesion. There
are two reasons for such a discrepancy of correlation. One
reagon ie multiple involvement and the other is collateral
circulation. Consequently, when congidering viability and
function of cerebral tissue, it is necegsary to evaluate

fully the collateral circulation to the area involved. Even

- with reduction in cerebral blcod flow secondary to partial

or complete occlusion of a vegsel or vessels, there may be
a rich source of collateral circulation. However, any
further involvement of vegsels may reduce the blood flow
below the critical level and thus the patient develops
neurologic symptoms., Viability of the tissue may always
be maintained even though the ischemia prevents normal
function of the tissues. With restoration of circulation
normal function may be returned.

As pregented previously, in the discussion, there are
four categories in which patients can be grouped. The
objective of surgery in each is different. In a completed
stroke, if operation is performed, the gmoal should be to
improve neurologic status. In the progressive stroke, the

objective is to improve mentation and prevent strokes.

A4




PETEN

With transient ischemic attacks, therapy should direct
itself to the relief of symptoms and prevention of complete
stroke., The goal for the agyaptematic patient is purely
prophylaxis.

It is obvious that the best results are obtained in
incomplete arterial lesions for both restoration of blood
flow and improvement from symptoms. Patients with in-
complebe occluding lesions, manifested by transient attacks
of cerebral ischemia, represent the best possible candidates
for surgery. Egan 11, Gurdjian 15, Bloodwell 5 and many
other authors all share the feeling that @ﬁdérterectomy
of stenosed vessels is highly successful.

Long term outlook in untreated cerebrovascular in-

17

sufficiency from all causes appears to be poor, Hardy

and Robinson 52

each have a gtudy which shows that these
patients' mortality is considerably increased in conbtrasb
to the general populabtion adjusted for age and sex. Mostb
of these patients suffer recurrent cerebrovascular disease
or other vascular disorders.

In spite of the geriougness of this problem, there is

no general agreement as to the best approach to the diagnosis,

management or treatment. This lack of agreement is due
chiefly to insufficient knowledge of the natural history
and results of treatment in carefully studied patients.
The indications for operation are still nolbt uniformly

accepted or employed since agreement on the oubtcome of the
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various clinical categories has nob been egtablished,

What is needed for an agreement are adequatbte control

studies of the nabural course of strokes and what occurs

in patients with angiographic abnormalities without treat-
ment. If results are to improve and approach an ideal

goal, coinciding with a parallel dimunition in the number

of sbrokes, then perhaps surgery should not only be perform-
ed for establicshed or symptomabtic disease but also for the

asymptomatic lesions.
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