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SUMHARY :

“ALighteen US Army initfal flight applicants and trained aircrew were
evaluated for the electrocardiographic diagnosis of left anterior hemi-
block (LAH). This diagnosis was sustained in 507 Ly the addition of
vectorcardiogrannic criteria. Uith computer processing and calculation
of delay of the intrinsicoid deflection (ID) of the high lateral left
ventricular activation time, the diagnosis was sustained in 50¢Y of those
records available. Rcview of the etiology, histopathology, and prog-
nosis indicates definitive abnormalities of the trifascicular left
bundle branch conduction system. It is essential a complete electro-
cardiogram (ECG) and vectorcardiogram (VCG) study of mflitary aircrew be
obtained to establish the dfagnosis of true LAH. The incidence of true
LAH 18 not available but the rarity of this finding with an unknown risk
should oraclude entry into military flight training. Complete cardio-
vascular evaluation of the trained airman witn acquired LAH should
include electrophysiologic studies and selective coronary arteriogranhy
and ventriculography prior to consideration for return to full flying
duties. )\

BACKGROU/ID

The concept of left anterfor hemiblock (LAH) by “nsenbaum was a
major electrophysiologic advance in the delineaticn of cardiac inter-
ventricular conduction defects (1,2). In 1917 Nothberger and Yinterberg
rrovided the earliest evidence compatible with this concent (:). Subse-
quent advances in the noninvasive techniques of vectorcardiography and

invasive lifs bundle electrocardiography have provided the definitive - /,(

characterization of LAH. The etfclogy of LAH ranges from myocardial

infarction and cardiomyopathy to hyperkalemia. These entities represent -
well defined risks (4). Tne aeromedical risk of LAH in the absence of

apparent cardfovascular abnormality, however, has not been evaluated to
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date for entry into flight training or continuation as an aircrew
member. This study reviews the tCG/VCG diagnosis of LAH and its aero-
medfical risk.

MATERIALS AND METHODS

This study reviews a series of efghteen consecutive patients requir-
ing aeromedical consideration due to interpretation of LAH from the
standard 12-lead scalar electrocardiogram without evidence of other
cardfovascular abnormality. The £CG criterfa for inclusion are those of
Rosenbaum, modified as noted (Z2,5).

a. HMean QRS (AQRS) in 1imb leads of -30° or greater (modified from
Rosenbaum's criteria of >33°%).

b. Small § deflections in lead I and AVL with QI and SIII nattern.
c. liormal to slfght nrolongation of ORS duration of <7,02 seconds.

Following identification of the patient, complete cardiovascular
evaluation was conducted. Vectorcardiograms were obtained using the
Frank lead system to define the conductive pathway.

Oi?g?ostic VCS criteria for LAH are those as described by 3¢nchimol
et al. (Z):

a. Counterclockwise rotation of GRS loop in frontal plane.

b. Superior displacement of the maximal and mean QRS vectors
above -30°. Inftial 10 to 30 millisecond (-:sec) vector directed supe-
riorly.

c. Jelayed inscription of the 60 to 100 msec QRS vector.

For those £ECG and VCG records obtained at the US Army A =~ “*{cal
Research Laboratory (USAARL), computer analysis (VCG-C) wa . - .:ted by
a modified Pipbercer program (7). The intrinsicoid deflec.. slay in
AVL was utilized as an additfonal supportive criterion for ti. Jdiagnosis
of LAH. Medrano et al., and Callagher et al. have reported the regicnal
delay in high lateral left ventricular activation due to block or inter-
ruption of the left anterfor superior fascicle (7,2,10,11). A delay of
10 msec or greater for inscription of the intrinsicoid deflection in
lead AVL when compared to V, is required for the additional diagnostic
support (12).
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RESULTS

Table I compares the dfagnosis of LAH by ECG and the correlation
with the VCG diagnosis.

TABLE I
DIAGNOSIS OF LAH BY ECG, VCG. AND COMPUTER VCG

E ECG VCG VCG-( ETIOLOGY

| Class I 5 2 (:0%) 1 [VCG-C confirm of 3 2 Congenital

; (1nitfal entry aircrew) %Cslggﬁ avatlable

i 334

; Class 11 13 7 (54%) 1 [VCG-C confirm of 2 Congenital

’ (atrcrew) %CG/g%G avatlable 2 Acquired*
'{’l:'

. TOTAL 18 8 (50%) 2 [VCG-C confirm of 4

| ECG/VCG 2vailable

' (707)]

*1 patient had normal coronary arteriography and ventriculography.

As noted, VCG confirmation of "true LAH" occurs in 507 - f suggestive
ECG's by the usual criteria. The addition of computer analysis of the |
intrinsicoid deflection further supports the diagnosis of true LAH in '
; only 50%. These findings require that as a minimum, a VCG rust be |
# i cbtained for flight applicants and aircrew prior to a diagnosis of true ‘
LAH and computer confirmation is desirable.

Two aircrewmen developed an acquired LAH which prompted inclusion in {
this review. One aircrewman with acquired LAH underwent complete cardio- {
r vascular evaluation to include selective coronary arteriography and
| ventriculography which demonstrated no definitive abnormality. Ore
| patient did not accept cardiovascular evaluation and subsequently,
' 5 retired from m{1{itary service. In both cases the crewmember was over
|

the age of 35.
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5ISCUSSION

Extensive cardiovascular study of acquired complete right and left
bundle branch block (RBBB and LBBB) has returned to flight status a
significant number of highly skilled US military aircrew (12,14,15).
Congenfital RBBB in the absence of other congenital defects has been
shown to be fully compatible with flying duty. Ccngenital LEBB nas been
unacceptable for entry into US Army and US Air Force flight training due
to the increased incidence of associated cardiovascular abnormality.

Left axis deviation (LAD) AQRS of -30° or greater by scalar £C6& in
the absence of clinically apparent cardiovascular disease was considered
a “normal variant” in the past. Previous studies of aircrew with LAD
(prior to the LAH concept) fndicate an incidence of 0.2 to 1.2" (16,17).
The current enthusfasm of electrocardfographers in diagnosing LAH has
provided a marked increase in incidence. The clinical pathologic 1mpli-
catfon of the diagnosis of LAH in the military afrcrewman requires
confirmation by the current available techniques.

Pryor and Blount found 80% of patients with LAD ad significant
cardfovascular disease with 84% demonstrating findings compatible with
LAH (4). These findings of marked LAD or LAH have generally been attrib-
uted to myocardfal fibrosis or necrosis. The etfology proposed includes
coronary artery disease (CAD). hypertensive vascular disease (HVD).
cardiomyopathy, congenital heart disease, and metabolic derangement
(hyperkalemia). Epidemiologic studies to date are limited but indicate
the probabflity of a benign prognosis for this isolated ECG/YCS abnor-
mality (18,19). The controversy, however, remains concerning the under-
lying histopathology producing true LAH or LAD.

The left bundle branch has now been shown to have three fascicles
the anterior superior fascicle, posterior inferior fascicle, and the
mnid-septal fibers (20,21,22). A recent quantitative histopathologic
study of left bundle branch fibrosis with LAH in the face of known
cardfovascular disease indicates a greater distribution of fibrosis in
the conduction system than expected from the £CG ~bnormality (.3).
Inconsistencies in the specific location of the lesion to the anterior
fascicle have been demonstrated (24). There is general agreement for
the concept of a diseased left bundle "ranch system as well as co-
existing cardiac lesfons involving the septal and parietal walls of the
left ventricle fn patfents with the ECG finding of LAH (-3,24). Con-
nenftal LAH, on the other hand, has received l1imited attention as to
histopathology or prognosis. The incidence of RBBB and LBBB in children
is not well defined (25,26). It is unusual, however, to find an asympto-
matic individual without other cardiovascular abnormality below the age
of 30 with LBBB (27,28). The incidence of LAH has not been fully defined.




however, in view of the known decreased incidence of LEBB in the young.
It follows that a fascicle lesion of the left bundle would also be found
in a 1{mited number.

True LAH 1s supported by ECG/VCG criterfa in only 507 of FCG
dfagnoses. It i1s considered essential all initial flight applicants and
trained aircrew be evaluated by available £CG/VCG studies to establish
the diagnosis of true LAH. From this review, LAH Ly ECG and VCG sup-
ported by ancillary computer technigues provides primary evidence for a
defect of the trifascicular left bundle branch system. The long-term
prognosis of LAH in the young asymptomatic afrcrewman remains question-
able. This prognosis would be expected to be determined by the under-
lying pathologic process. The subtleties of idiopathic degeneration of a
the conduction system would place the young flight training anplicant ir
a category considered "at risk.” Thus, it is proposed that individuals
with true LAH be excluded from entry into the high cost military flight
training program and the intense stress of the combat flight environment.

The trained airman acauiring true LAH should receive complete
cardiovascular evaluation. Cvaluation should include electrophysiologic
studies of the conduction system and selective coronary arteriogranhy
with ventriculogranhy. In the absence of definitive abnormality, return
to full flying status would be indicated.
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