UPPER EXTREMITY ARTERIAL ISCHEMIA
BHAGWAN SATIANI, M.D.*

ischemic upper limb. ol K v B g
Ischemic :arterial lesions of ithe upper extre- PP

IllltV are not viewed with the same degree of con- Pathophysiology:

cern as lower extremity lesions by . both; the - : | N
- . - e s Due -to increased vascularity of the fingers,
patient and physician. Only five percentof patients  * . _ ) | (i

S g o the blood flow. to- the upper extremertics -1s
symptomatic from. peripheral vascular . disease
seek treatment for upper extremity  arterial

system disease (1). Such lesions are less common,

larger in. the hand than the forearim. .udbrook

measured this pleth}smowraphicallv to be 1.5

to 12 cc/100 cc ‘minute at room Lemp::";-::tme (2).

occur in association with a wide variety of
. - 1 R This is hlﬂ'hﬁr than the 4.1 to 5 cc/10C Cc,mmutt
underlying causative factors, and are often

ascribed to’ minor ‘trauma ‘or cold weather.
Consequently, the primary cause remains untrea-

flow; when expressed per unit volume of the
forearm. Fingertip flow depends on surrounding
temperature and . degree of sympathetic agtivity
and can; vary from one to 150 ¢c/100 cciminute.
This variation 1is because of the large muscular
and cutaneous arteriovenous shunts in the
ﬁngertlps stlmated at 501+ anastorhoses per

square cennmetel in the nail bed and’ 736 per

Square centlmeter 1n the ﬁnn*ernp (';)
SR ]

ted until there is interference with work, the.
end organ. i.e., digits, faccs amputatlons or
when multlple svmptomauc eplqodee direct
attention to the problem. Severe arterial ischemia
leading to minor (digital) or major amputation of
the upper limb is ‘an cven more. catastrophic
event than loss of the lower limb in' terms of
impediment to daily chores, ability to earn a The vasodilator dl‘ﬂ"’b may work bV lower-

livelihood, and most important, patient self ing peripheral resistance in the peripheral vas-
cular bed, but objective data do not support

image. In addition, significant morbidity results
their action on the larger collaterals (4). So,

{rom a poorly functioning upper extremity as a
result of untreated prolonged arterial ischemia - ~therr eficacy in tissue loss or rest pain is doubtful,

or where treatment has been delayed. and may in fact be harmful as valuable blood
flow may be diverted to normal areas and away

It is the purpose of this paper to review from severely diseased areas. Iassen and associa-

the pathophysiologic mechanisms, etiology, clini- tes state ‘‘vasodilator therapy of any form 1s
cal features, differential diagnosis, invasive and contraindicated in patients with impendmmg or
noninvasive diagnostic methods, and finally, manifest gangrene(5). The rationale for sympa-
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or rheumatic heart disease 1s the commonest

of‘ 'E{J'asculal‘ tone in vessels supplied by vaso- case, followed 'by' acute myocardial infarction.
constrlctor fibers. The’ meﬁﬂSﬁ‘d blood flow James and colleagues reviewed 36 patients with
followmg Sy mpathectomy 1‘3 lmnted to cutaneous upper extremity thromboenibolism, constituting
vessels where the artermvenous ‘shunts  are {59, of all patients with arterial thromboem-

affe ctéd morc than tl*e capﬂlarles (6

__'3,1 J ) T ]

EtlolﬂgY" i E
The commonly encountered causes of upper

ettrémit) “arterial ischemia are listed ‘in Table 1.
Trauma, arterial embolism and thrombosm are

rﬁOst frequent serlous ‘causes.

ry!
-~

boembolism {1). A cardiae origii;was Suspecte #
in 889, and 'arteriosclerotic ‘heart disease  was
documented ‘m 80%, of these patients. The bra-
chial artery ‘was the ‘most common locagion of
the - embolus. 'Bacterial ‘endocarditis, prosthetlc
heart valves, atrial myxoma, atheroemboli, and
paradoxial ‘emboli are other causes of arterial

emboli to the upper extremity. A high percent-
age of patients in’° whom a source cannot be
identified, persistent and close  followup wili
often ‘reveal an underlying cardiac; source.
Sudden onset of pain, NUIMONESS, coolness, and
occasional sensory or motor disturbances of the
upper limb are common, presenting features.
Physical examination usual]) indicates achnt
or weak pulses, coolness, pallor, ;md nften sen-

Tab]e I: Causes of Upper Extremlty Arternl
- Ischemia
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Cardmc Thoracw Outlet
Syndrome,. Atheroemboh
Arteriosclerosis, Polycyt-
hemia, Frostbite, Drug
Injection, Aortic Dissec-
tion, latrogenic.

- Phlegmasia Cerulea Do-

- lens. '
Acute Blunt Or Penetrat-
ing, Thermal, . Occupa-
tmnal Crutch Trauma.

Disease—Pri-

Arterial Thrombosis
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Venous Thrombosis sory or motor deficits(7).

Microemboli from non cardiac sources are
an important cause of upper extremity arterial
ischemia, if only because they are not thought
of ofteri enough .(8). Foci for microemboli
include subclavian or axillary artery lesions from
thoracic outlet compression, arterial aneurysms,
and atheromatous intraluminal lesions. Mural
thrombus inside’ the subclavian artery com-
| | pressed between the first rib and clavicle 1s the
- * : ' most frequent cause, followed by embolization
form a true arteriosclerotic aneurysm. Complete
cervical ribs, “anomalous ribs, or deformed
clavicles from old fractures’ can also compress
the subclavian artery with a post stenotic dilated
vessel which harbors a thrombus with the
patential for embolization. Propagation of throm-

Arterial Trauma

Raynauds
mary and Secondary, Col-
lagen Diseases.

Vasospastic Disorders

Buerger’s Disease
Arteritis

T SR g

T b gt s
Nonspecific, Drugs, Ta-
kayasu.
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Arterial FEmbolism : Peripheral arterial em-
bolism is being more frequently seen due to an
aving population with associated arterioscierosis.
A cardiac source of an arterial embolus can be

identified in 75-909%, of mttents (7). Chronic
atrial fibrillation associated with arterioscleros:s
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bus proximal to smaller vessels occluded by
showers .0f emboli. makes embolectomy, often a

futile procedure n. these cases § -« T g

rterial Throvibosis : Danto has emphasized
three  basic mechanisms - for arterial throm-

bosis (9): change in the arterial wall (e.g. arterio-

sclerosis), alteration 1in the blood itself (e.g.
r

polycythemia),” and decreased blood flow {(e.g.
dehydration). Most ‘patients are male and may
have signs of atherosclerosis elsewhere. The left
subclavian artery is involved at its origin . three
times mote frequently than the right, with most
often, no symptoms. Patients presenting Wwith
multiple, small punctate necrotic. areas over the
fingers and hands should. remind the observer
of a blood ‘dyscrasia such as polycythemia vera.

Iatrogenlc arterial thrombosis'is being ‘more
often seen due to large Aumbers-of cardiac cathe-
terizations being carried’ out. Tames et ali, des-
cribed nine patients w ith brachial artery lhrom-
bosis following retrograde catheterization (1).
Delay in diagnosis or procrastination following
loss of a previously- present pulse was a:major
factor in ‘morbidity and.limb-loss. Extensive use
of radial ‘artery  catheters' and: frequent: arterial
blood- gas -analysis ‘has increased the. need; for
closer monitoring. of ‘the - palmar .circulation,
Mozersky and colleagues in a study ¢f 140 normal
volunteers ‘estimated: thats between 4.8, .and
128 patients péer 1000 can be expected to develop
acute hand ischemia after radial artery cannula-
tion: (10). They ‘also pointed. out that an addi-
tional 25 to 50 patients per 1000 would have
“a viable- hand solely ‘dependent on poor colla-
teral circulation. A :correctly performed Allen
test or doppler ultrasonic evaluation is helpful
in preventing a large majority of these problems.

Lxtremity

Arterial  Ischenna  Vol. 14 No. |

. The problem of intra arterial drug injection,
ongce 1arf:ly seen because of acmdental bar—
biturate mject;oh by anesthesm per-s:onnel is
now a common problem in drug abusers Drugs
that have: been lmpllcated mclude ch]orpro—
mazine, pmpmyphene hvdrochlmlde hydrmy-
zine hydrochloride, pentazocaine hydrochlorlde
and ergot. Pathogenesis usually involves intimal
damage. followed by arterial thrombosis. An
experimental study in the rabbit ear mth sequen-
tial angiograms following, intra grt_eljla_l ln]:ﬁCtl{)I}

~of thiopental sodium demonstrated an intert::i-rtin'-'-T

14

pattern of m]ur} (11) Acute Vvenoconstriction
was the initial ] m]ur}, followed by venous throm-
bosis and gangrene with variable patency of the
arterial circulation. '1he femoral triangle” and
the' anfecubltal fossa are the “ushal locations

im thc mjet.,tmnc; .Sev re pain occurs instant-
aneously '110110' “with blanchm cyanesis; and

I.r_:li i 1!' Jf \.I
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Venous. T hrombosis : - Massive acute venous
thfémbosis (phlegmasiaicerulea-dolens) is uncom-
mon in the upper extremity and 1s even more
rare as a cause: of arterial ischemia. Concomitant
arterial ‘and venmous thrombosis can certainly
exist in a patient where, the first rib or scaienous
anticus . muscle compresses and occludes both

vessels: . Ischemic VerQus thrombosis resultq n

severe pain,, cyanosis, and edema. Excessive
Quid loss occurs in the extremity. and circulatory
collapse 'may . OCCUL.Yenous gangrene :O0ccurs

five to seven days . ff}llowmﬂ' the onset of

ischemia (12).

Arterial Trawma:- Increasing high speed
tnafﬁc and the use o1 f irearms and, other Weapam
to. settle disputes has* pmwded an unwelc‘()mc
challenge for the modern day vaqcular surgeon.
Blunt trauma to the upper chest with the frac-

ture of the first or second ribs should lead one
*
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to su<;peet artenal 1n]ury 1n the region of the
subclawan or amllary arteries. Often mn the

absence of evidence of dlrect trauma to’ thlg
;é&ign ‘the subclavian or axﬂlary arterv can'’ be
eompletely Wulsed and result in severe arterial
1schem1a of the ‘upper ltmb Trauma ‘to this
region is 2 surgical challenge ‘and carriét signi-
ficant morbidity and mortality from hemorrhage
and,associatec nerve m]urles It 1s alm xrnportant
to realize that blood vessels do not hzwe to be
tr,anseeted or du'ectl} m]ured mth a mlssﬂe t:.)
produce arterial thrombosis. ;A -hl_gh_ _;y__eloqty
missile ‘even in.-the vicinity, of a major vessel
can - produce: intimal -, thrombosis and . arterial
ischemia because of a_cavitation effect.

Pereutanwus radlal artery cannulatmn 15
increasingly used for monitoring and dlaﬂ'nOSth
purposes. Justifiable concern  exists . regarding
the incidence of post cannulation fhremb031s( 13).
Bedfor studied 100 patients with 105 racial artery
eannulﬂrione(lf-ﬂ. Radial artery thrombosis re-
sulted in 389 of patients: A pulse was palpable
in 73%, and doppler signals were audible 90%,
of the time in the radial artery distal to the

thrombus by way of the ulpmar artery. All the

throml“osed vessels which were followed up,
rec:m nalized and no major ischemic complica-
‘tions were noted. In' contrast Baker and collea-
ques(15) reported five patients seen over a 20
month peried who developed 'severe ischemia of
the hand following the use of indwelling radial
artery catheters, all of whom lost part of one
or more digits. An obvious alternative, should
the Allen’s test or doppler test be even question-
able, is the use of the superficial temporal artery
for monitoring or diagnostic purposes. Chronic,

repeated trauma can also produce thrombosis
of the microvasculature and small arterioles ‘in

the digits. Operators of drilling equipment or

“ Bhao wan Satian

other: heavy machinery, pianists, and. .typists
cani present with -ischemic finger lesions with
or without skin necfosis.’ The  “vibrating tool”
‘;}mdmme is well recognized i patients involved

1n ucﬂlpatlom involving ‘use - ot pneumatic

drills(S) o

ré 3 o
2] = A

Improper prolonged use 01 (.rurehes 13 we,ll
known to cause merve palsy but imjury to the
artery is less commonly recognized( 16). Acute
thrombotic occlusion, or embolization of loose
thrombus from. the, lumen .of an axillary artery
aneurysm . are the two common presentations.
Prevention requires, the use of elbow: supporting
crutches which ‘do. not. cause trauma to the
axillary vessels. The implication, of recognizing
this entity is that resection of the segment. ot
artery- rather than simple embolectomy .1s re-
qmred

Vi nmprzsm Dz.snrrt’ers Pri“ma_r)!f 'Raynauds
1S thleallv episodic and seen in women, 1n-
volves both upper limbs, and is usually pre-
cipitated by cold weather or emotional problems.
Tissue loss is minimal. At least in its early
stages, thi’s is believed to be a purely vasospastic
condition without organic arterial ubbtruetlon(l'z’)
A diagnosis of primary R;wr auds Disease can only
be made tentatively as a minimum followup”oi
3-5 years is necessary .to exclude “secondary”
Raynauds Disease. The latter can be due_ to
underlying collagen diseases, arterial occlusion
thrombosis, heayy

from  embolism, arterial

metals, ergot, etc. ‘“‘Secondaryv’’ Raynauds Disease

can present with Raynauds phenomena months
or years prior to a clinical diagnosis of collagen
disorders such as disseminated lupus, scleroderma,
dermatomyositis ‘or rheumatoid arthritis, and
malignancies such as multiple ‘meloma and
leukemia.
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Sumner and Strandness studied 105 patients
with Ravnauds phenomena and found primary
Raynauds ~Disease in. only 16, autoimmuue
disease 1n 23, and suspected autormmune disease

in another 22 patients(18). Porter and colleagues

prospectively investigated 100 patients. with
Raynauds phenomena(!9). The
immunologic disease was 819, and conditions
like Buerger’s Discase and arteriosclerosis were
not found to be a cause of Ravnauds phenomena.
They proposed an intensive search for underlying

autoimmune .or connective = tissne disorders.

Such ‘studies included a complete blood count,
sedimentation rate, chest x-ray, and- complete
gastrointestinal radiologic workup, ncluding a
barium swallow. Immunologic. tests 1included
serum protein electrophoresis, guantification ‘of
‘theumatoid .factor, - veneral

lupus erythema-

immunoglobulins,
disease reacarch laboratory test,
tosis cell preparatlon antiglobulin test,
'aﬂﬂlutmatmn titers, and antinuclear antibody.
Detailed magnification hand arteriwraphy was

‘3190 perfnrmed on these patlentﬂ

'h-""

cold

| Bf. er !ft?? ¢ Disedse : Buerger S D:sease 5 Cur-
‘renfly not a fashionable d-la“‘IlOSIS since clinicians
are nOw more attuned to artermsc]erosw obllterans
It usually aﬂét‘cs cigarette smoking males-and i is
thought to prcdnmmently involve * the lower
extremities. Concomitant super‘ic:al 'venous thro-
mbOSlS involves non-varicose” "veins ‘in “about
40% of patients(8). "'When didgnosed in° ‘the
upper extremity, it is frequently bilateral,” and
multlple segmenta] occlusion of 'smaller arteries

of the hand is noted on arteriography. -~ it

- Arterstis ¢ Since obstruction of hand arteries
is not typical of arteriosclerosis, . arteritis’ has
been advanced as a possible etiology. Digital
ischemia mav be caused by arteritis associated

incidence of

Extremity

16

Arterial Ischemuia

cause - digital

Vol. 14 N{J.

with the collagen diseases already mentioned.
Ergot intoxication and heaw meta] mgestmn can
1schemm the former
usually aifects the lower extremltv to, a much
greater degree. Uremic arteritis can aleo present
with digital 1schemia. and plain x-rays of the
hand typlcallv reveal calcification of thc ves-

sels(13).

Hou ever,

T aLavasu Arterities is an uncommon condi-
tion affecting voung females, with an onset
mimicking a rhumatic illness which s often
overlooked(20). The patient later preﬂeﬁts:with
loss of pulses in the upper extremity. Cerebral

‘hypoperfusion may co-exist. Prognosis depends

on the course of the disease but rreneraﬁllv car-

diac and neurologic comphcatwns ensue, with

few patlents SUrviving bevound five vears.

Cl_ilii(fétl Features:

- The clinical presentation of upper extremity
arterial- ischemia 1s generally similar to lower
limb ischemia, and the acuteness of presentation
will' depend on. the icause of arterial occlusion.

Complaints ‘can vary from simple claudication of

the forearm. and upper arm muscles to gangre-
nous = digits. Claudication can occur in_ the
forearm. mauscles, but are not as seyere because
of ‘the lesser degree. Qf; heavy activity involved.
Housewives typically notice an aching or cramp
in their, forearms during housework or brushing
their. hair, Men .1nvolved . in heavy machmery
work complain of a “charley horse”. Spontaneous
ulceration of the fingertip or nonhealing follow-
ing .minor trauma .to the skin 1s occaswnally
the  only prcsentmtr feature of upper extremity
arterial 1schemia. Nonheallng often follows an
infection occuring in the nail bed area, such as

paronychia, due to poor nutrient blood supply.
An 1schemic lesion of a fingertip typically presents

*
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as a tender, cyanotic fingertip followed by dim-
inution of Ifhe pain and Ifmjmzi_tion of a hard
eschar over this area?Wé@kﬂSbr months fq_lloﬁing
thls, a rsmal‘l df:pressidﬁﬂl_ﬁay' be ]éft_as the ioﬁ.l-}'
cwdence 6_f ‘the isg‘;hem?ilc,lcpi'mdq. ' G_gngfeﬁbﬁs
changes may appear as multiple, small areas
of cutaneous necrosis following embolic occlusion
of iégﬁi_inal arterioles.

LTELTE R

- 'An' occupational history .m;iy'-"provi:de 2
clue regarding chronic récurreht‘:digitzil trauma
or heavy metal injection. A prior history of
drug’ abuse’ or evidence of - multiple needle
tracks may suggest intra arterial drug injection
of mycotic anéu_rysm:s" proximally: “Examination
should consist of verifying the ‘presence of sub-
clavian, axillary, brachial, carotid, radial, and
ulnar pulses. ‘Bilateral brachial ‘pulses should
be recorded for comparison. Allen’s ‘test at the
wrists should be performed to detect occlusion
of the radial or ulnar artery. Obliteration of the
radial pulse with the arm in"a 90° abduction,

external rotation with the head turned towards .

the opposite side can be present in 50-70%; of
the normal population. However, the rI'éﬁI‘OdLIé%iﬁh
of the patient’s usual symptoms along with dis-
appearance. of the. pulse :does indicate the pre-
sence of a:narrow thoeracic outlet. = '

Noninvasive Laboratory Diagnosis:

‘The - percutineous ‘doppler -ultrasonic flow-
meter is a valuable tool to detect the' presence
or absence of adequaté’ palmar: eollateral cir-
culation prior to radial arterycannulation(10).
The 'superficial palmar arch is located with ‘the
doppler, the direction of flow is noted, and the
response to Compress'iori_' {)f ‘bath the radial an(él
ulnar arteriés” S aISO noted. Because the ulnar
artery is the dominant vessel in ‘making up the
superficial palmar arch, radial artery occulsion

Bhagpan Satian
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does not threaten limb viability in the majority
of hands. -

"+ "Objective methods of diagnosis such as digi-

tal pulse wave forms or pulse volume recordings

and digital blood pressure measurement can be
used to separate exaggerated cold sensitivity

from organic small vessel blockage(21,22). Digital

p:le_;t.hy_slmlography_is_aln extremely sensitive method
for dpcﬁmenti_ng peripheral arterial occlusive
disease. Digital pulse volume régordings. are
utilized bofh to confirm thle_lpre_s_e,rllce of a lesion

as well as evaluate sympathetic activity . prior

& e B oo L

to and after surgical sympathectomy (Fig 1).

Fiz. 1: Clinically successful transthoracic ceryi-
codorsal sympathectomy for distal 1schemia
éﬁnﬁrmedf‘ by improvement in postoperative
pulse volume recordings. - N
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Vasospasm produces blunting, loss of reflected
wave, and a reduced amplitude of the ‘arterial
wave form. Stressing the patient with immersion
of the hand m 1ice water and recording tracings
upto ﬁve mlnutes afterwards helps:.in the
dlaqnoms of early cases(IS) it

Measerement of sysmhc doppler” blood
pressure mn’ the upper extremlty helps document
the presence, location, and’ sewerlty of the oc-
clusive dis€ase process. Différence in the blood
‘pressure between ‘the two' arms greater than
15-20 millimeters of mercury should 4rouse
suspicion ‘of a stenotic or occulsive lesion in the
arterial pathway. Often, because of the pi'esence
of collaterals, the severity of the disease may
be underestimated. Supravalvular-gortic'sténosis
may occasionally cause a large blood pressuie
difference™between the: taqrﬂ arms, 111 the absence
of occlusive arterial dlbease(23) |

Doppler pressures in the fingers are about
13 millimeters higher than in the toes(22). In
a study based on arteriographic demonstration of
upper extremity arterial ‘occlusive  patterns,
Downs and colleagues noted normal and abnor-
mal patterns(Zl) Occlusive disease at or proximal
to the digits was: indicated by a systolic finger
pressure less than 70 millimeters, wrist.to -digit

gradient of greater than 30 millimeters of mer-
cury, and brachial to finger dlfference of greater

than 35-40 millimeters of mercury.

Echecardlography should be con51dered
on all patients with peripheral arterial emboli,
as part of a screening process, where the source
of an embolous is not obvious(7).

Invasive Diagnosis:

Arteriography remains the mainstay of ac-
curate diagnosis and for planning therapy. If

Upper Extremity Arterial Ischemia

Vol.' 14" No. 1

evaluatlon of the entxre arterlal tree from the sub-—

clavian artery to the dlgltal VéSSﬁlS is deswed

transfemoral eatheterlzatlon IS reqmred undcr
local anesthesm Percutaneous brachlal cannula-

tion ploudes excellent ‘visualization ~of the

digital \essel where the prommal \essels are
not suspected to be involved! Tnitra afte}i"al lll]eC—
tion of papaverine is frequently hélpful in"assess-
ing the response to,intra arterial vasodilators, as
well as visualizing. the. digital . vessols. . Arterio-
ﬂ'féph-ﬁ" o routline the subclavian .or axillary
artery. 1In SLS‘p(ﬁ‘CtEL hozacw outlet.. syndrome
shauld be performed with the arm .in neutral
and _hvperabductlon pOSItIONS.. ,r?_;n,_ arterial  em-
bolus: is suggested on arteriography Oy the
p_resenee‘_of a sharply demarcated, ‘filling defect
in the dye column, normal arteries. elsewhere
and insufficient colateral formation around the
obstruction. Cardiac catheterization and ventri-
culograms are often necessary to confirm echo-
cardiographic findings of intra ventricular, throm-
bus in patients with arterial embol1. |

L

Treatment:

--,’. =

Non Surgical : Non operative measures in.
general for small vessel occlusive disease include
cessation of tobacco in.any form, an attempt
to obtain rehef with vasodllamrs and mculcatme,
an obsession to protect the involved ‘extremity.
Often, cessation of tobacco and avoidance of
cold is all that is necessary in younger patients
with Raynauds phenomena(13). * Protection of
the extremity involves the use of heavy, warm
gloves in even moderately cold weather, preven-
tion of even minor trauma to the fingers ana
a change in occupation if necessary, to avoid
repetltn‘e minor trauma to the dln'lts

Anncoaﬂulatmn with continuous 1ntravenous

heparm may be used either as primary treat-
3
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ment for small vessel thrombosis or secondary
to, prepare for surﬂ'zcal treatment and. following
ocedures such as arterlal embolectomy He-

404

{DIZ‘JIIOH alone may be useful in the prevention
of further thrombosis ; following. digitat. artery
qc¢lus10n where dlrect surgical . repair 1s not
feasible. ‘Longterm oral anticoagulation may ,be
hasen for certain patients with arterial emboli
sepg;;dary; to -atrial fibrillation where a high
[ikciihqu of .recurrence exists, This will not
pf;';ifent ‘recurrent embol1 ._in.:, all patients and
certainly, the substantial hazards of.anticoagula-
tion, have to be weighed against passible bene-
fits(7). Thrombolytic therapy in peripheral arterial
occlusion’has not been e*ctenswely “used. Amery
and colléagues performed post treatment arterio-
grams 1n patlents with occ]uqmns of less ‘than
12 hour dur.-...tmn and hoted’ clearmﬂ' in 750/ of
the Lases(’)d) If occlusion was present longer
than' 3-5 days the chance for clearmg the obstruc-
tion was markedly reduced. Because patients
with an arterial embolus have a higher risk of
re-embolization from the {)I'I‘TIHJI source, throm-
bolytic therapy is not -a. viable aftematne as

PL

far ‘as ‘definitive 'th‘empv 1S’ mncemed; --

o)
112

ellata.. ﬂanﬂ‘hon bloc.k Lﬂi'fl be perforned

, purautamouslv Lndu Iocm _anesthesia to try

and predict. success of subsequent surgical
sympathectomv Relief of symptoms in the
absence Of blockar ¢ of the ,ad)acpnt brachlal plexis
portends relief follomna' -Svmp.lthetlc . nerve

ullwram

section. Intra arterial mmjection of one
of Reserpme at three to six month mtervals

-{)ffers an alternatne to 5urﬂ'1w] 5}mpatnectomy

in selected cases. - Unfortunately, the effect is

often shorthived and the response variable(17,19).
The imechanism of action apparently involves
depletion of the arterial wall of norepinephrine,

which persists for about two.weeks.

Bhagwan Satian:
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Surgical . Treatment - Acute upper limb
ischemia secondary to- an-embolus is treated by
arterial. embolectomy,  usually performed under
local anesthesia unless access to other areas is
desired, or the need for. extensive reconstruction
1s anticipated. Exposure of the brachial artery
in the mid upper arm and proximal and distal
control 1s :followed by a transverse arteriotomy.
Withdrawal of .the clot . cranial and caudad
with the help of a Fogarty'embolectomy catheter
is. performed.  After. restoration of flow, intra-
operative arteriography s :often obtained to
confirm -complete evacuation of the ‘clot.  In
delayed treatmentof ischemic limbs, compart-=
ment syndromes:can develop and fasiotomy should
be utilized:iliberally. Fhe limb salvage rate
following arterial ‘embolectomy overall is-in the
range of 85-909%(7). Following arterial embolec-
tomy, the ' source of: the embolus should. be
soughts: i o e dama e

Chmmc obs_trpctlon of the subciaw 1an artery
reconstructmn However if the nb'structmn i_s
extensive and collaterals are poorly” 1eveloped.
secondary Surn'lcal OptIOHS are available, Direct
endarterectomy or . bvpass from the arch to 1
suitable remplent wssel cin be pertormed
Howey er, the current approauh favors an extra-
thoracic bvpass with much Iess morbidity and
mortahty A Subcutaneous vein or prosthetlc
bvpfzss from a patént donor vessel (e.g. opposite
subclavian or axillary artery) to the zpsﬂateral
axillary or’ brachial vessel can” be performed
under ﬂ'eneral or local anesthesia. * | "

Where - theracic. -eutlet syndrome is the
cause. of arterial compression, transaxﬂlary resec-
tion of the first rib, decompresses  the -space
effectively.. Arterial reconstruction and grafting
1s usually 'necessary .to remove .the diseased
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segment.of artery and the supraclavicular appro-
ach is, preferred in this instance.:Resection’ of
thb-.arteryr-and rib will prevent further émboli,
but embolectomy to remove small vessel thrombi
or: large organized thrombi 1s - not mdlcated anid
return of dlstal pulqes should' not be eapected

oyt dpwr

o Seve,re _hand _ischemia. from diagnaStic pro-
cedures, i.e. radial artery puncture or cannula-
tion, 1s treated with thrombéctomy .under local
anesthesia and reconstruction of the artery -with
autogenous vein patch if - necessary. Systemic
anticoagulation or Dextran may’.be  necessary
postoperatively following small  vessel '-rcpﬁir.
Arterial insufficiency «to 2’ terminal part of a
digit can sometimes be treated effectively bv
resection of a part of ‘the thrombosed 'artery

(Leriche: principle. of sympathetic’ denervation)

(15).

techniques, a small segment of reversed arm’vein

With the current microvascular surgical

can be used to bypass symptomatlc localized
arterial obstrucm' Iesmns even in the perlpheral

part of a dlglt Surgical ‘biopsy of the digital
ncurovascular bundle 1s rarely feasible for fear

of nonhealmg of the incision, If it is essential
to the dla“HOSIS a small IIICISIOII 1S made on the
lateral or medlal aspect of the mvolved distal
phalanx to remove a small lenﬂ'th of the bund]e

~ Thoracic sympathectomy for selccted patl—
ents with small vessel occlusmn of the digits

gives satisfactory results Resection of the chain
from T1 through T5 produces effective sympa-
thetic denervation . of the upper extremity.
Resection of only the lower half of stellate gang-
lion will avoid Horner’s Syndrome. Many routes
for sympathectomy have been proposed—cervical,
posteror, thoracic, and- antérior thoracic. The
axillarv transpleural approach provides the best

exposure, is simple, and does not involve transect-
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Ing ‘muscle. Postoperame ‘intércostal neuralgid
is'a common problém, as with any thoracotomy
This can* be minimized- by avoiding heavy peri-
costal sutures around’ the ‘ribs.” Excellent long-
term relief is obtained ft;illowmrr a cOmplete upper
extremity sympat‘hectomv in’ properlv selected
patients. Sympathectomy for ‘primary Raynauds
Disease in ‘the absence of cnmphcatmns is usually
not indicated(17). In patients with*longstanding
ischemia secondary to arterial emboli from 'sub-
clavian artery compressiort by “the- first rib,

svmpatltectomy along with' first rib reséction 1s

oftent performed throuch the same neision(8).

Tre‘afment rof limbs with intra ﬁrtcrial drug
ln]ectmn con51sts of elevation, anticoagulants or
Dextran to Iumt smgll vessel thrombnms anal-
gesics- and occasmnallg intra arterlal mjection of
Reserpme for relief of arterlal spasm. lascio-

tomy should be utilized early to prevent 1schem1c
musc:le contracture and nerve dyqfunctmn

SUMMARY

The ma;orlty of patlents with upper extre-
-including those . with
hand or digital ischemia, can be diagnosed by

mity arterial - ischemia,

a detailed history, physical examination, and a
few simple tests. Complex hematologic, immuno-
logic, and arteriographic mvestlgatmn is useful
in sorting out the more difficult problems.
Noninvasive arterial testing is valuable in con-
firming the clinical diagnosis and in followup
of patients on various drug regimens or after
surgical procedures. It is now recognized that
severe hand or digital ischemia is not caused by
vasospasm and is almost always due to organic
arterial occlusion. Modern techniques
enabled vascular surgeons to effectively deal with

have

occlusive lesions of the upper extremity, restore
function, and in most cases,achieve limb salvage.
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