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~ T E E  A s s e s s m e n t  o f  Muscle Papil lary Anatomy 
and Contraction in Patients With and Without Left 
Ventr icu lar  Hyper t rophy  

Ernest C. Madu, Raju C. Reddy, Ivan A. D'Cruz. University of Tennessee 
and Veterans Affairs Medical Center, Memphis, TN 

Extremely few studies of human papillary muscle (PM) structure and function 
have been done using transthoracic echo, and none by TEE. In a prospective 
TEE study of 30 patients, 11 with LVH (LV wall thickness > 11 mm and LV 
mass > 140 g/rr~) and 19 with no LVH, normal LV size and wail motion, 
we made the following transgastdc assessment: In the mid-papillary short 
axis view, end<liastolic tED) and end-systolic (ES) cross-sectional area of 
both PMs were obtained. In the long axis view, ED and ES length of both 
PMs were obtained. Results are shown in table. Conclusions: 1. Improved 
quantitative assessment of papillary muscle morphology and function by 
TEE is feasible. 2. We prov!de the first TEE data on normal PM length and 
areas in systole and diastole. 3. In hypertensive hypertrophied LVs, PMs are 
hypertrophied, with larger crass-sectional areas; while PM length remains 
unchanged, PM shape changes (thicker) in such hearts. 4. PM area systolic 
fractional shortening is less in hypertrophied LVs than in normal LVs. 

Mean Values of: LVH (N = 11 ) Normats (N = lcJ) 
LV wall Ihickness (cmi 1.31 1.09"* 
LV mass (g/rn 2) 178 133"* 

Ant'after PM Posterior PM 
LVH Norrnals LVH Norm.sis 

Cross section area, 1.'t9 ± 0.32 1.24 ± 0.30 = 1.28 :t: 0.33 0.84 ± 0.21 * 
EO tern ~) 
Cross-section area, 2.17 :E 0.31 1.8 P ~- 0.24* 1.31 ± 0.22 1.09 ± 019* 
ES (ca ~) 
% Increase 16.5:1:7.2 27.3 ± 8.1 * 8.4 4- 6.9 23.4 ± 8.0"" 
Length (Li EO (ca) 3.71 4- 0.43 3.06 4- 0.42 2.98 9:0.29 2.81 ± 0.31 
Length (L) ES (ca) 2.71 4- 0.45 2.68 + 0.44 2.49 4- 0.28 2.41 ± 0.30 
%Shortening 25.2 d: 8.1 27.1 4-7.8 15.84-5.6 14.6±5.2 
Shepe:Aroa/L2, ED 0.1300E0.03 0.(]924-0.04 0.1444-0.02 0.106±0.02" 

AreajL2, ES 0.2954-0.06 0.233~0.05 0.244+0.03 0.181+0.03" 
*p value < 0.05, **p value < 0.01 

• Appl icebi l i ty  o f  Transesephageal  Imaging o f  the  
F low Convergence  Region fo r  Evaluat ing Patent 
Duetus Ar te r losus  

Takahiro $hiota, David J. Sahn, Adnan Cobenoglu, Henry Casson, 
Shuping Ge, Satinder K. Sandhu, Ryozo Ornate 1, Shunei Kyo 1 Oregon 
tilth Sci Univ, Portland, OR; 1 Saitama Univ, Japan 

We imaged flow convergences to aid determination of the site of the aortic 
inlet of a PDA and as an aid to quantitatien. In this study, we used matrix 
biplane transesophageal echocardiography (TEE) (Aloka 870) in 24 lots with 
isolated patent ductus artedosus (POA) with normal pulmonary artery (PA) 
pressures, (age: 3 rags-t4 yrs; weight: 4-64 kg) during surgical PDA closure. 
Ry surgical measurement, the PDA diameters were: small (< 3 mm) in 6 pts; 
moderate (3-6 am) in 10 pts; and large (> 6 mm) in 8 pts. In only 10 pts 
could the length o~ the ductus connecting to the PA be imaged clearly by 
TEE. Howc, ver, for all cases a flow convergence region (FCR) was identified 
in either transverse (23) or longitudinal (20) plane TEE views while imaging in 
a leftward direction through the descending aorta towe~l the left PA and FCR 
was, thus, a very good marker for PDA. The maximum diameter o! the FCR 
in either plane in the descending aorta In eady diastole was less than 2 mm 
for small PDA's using a low allasing velocity (AV) of :]2 crrVsec; more than 4 
mm for large PDA's using a high AV of 64 ca/s; and for the moderato-sized 
PDA's, the distance was in between (> 2 mm using an AV of 32 cm/s and < 4 
mm ~t an AV of 64 ca/e), in 3 pts, FCR quantitstion of volume flow correlated 
closely with measurements at cardiac catheterization and in another pt, 
continued flow acceleration after surgical ligation promoted further dissection, 
division and oversewing of an isolated PDA. Our method should be helpful 
in ~urgery, thorascopic ductus clipping and coil embolization under TEE 
guidance. 

~ Transcranla l  Contrast  Doppler  Imp roves  
Assessmen t  o f  Signi f icance o f  Patent  Foremen 
Ovale in Divers With Decompress ion  Sickness 

Edmund Kerut, Walter Truax, Thor Borresen, Keith Van Meter, 
Michael Given, Thomas Giles. Culicchia Neuro!ogical Research Foundation 
and LSU Medical Center, New Orleans, LA 

The presence of a patent foremen ovale (PFO) may contribute to the develop- 
ment of decompression sickness (DCS). The sensitivity of Transesophageal 
contrast echocardiography (TEE) is such that it might detect beth physio- 
logically significant and insignificant right-to-left shunts. We predicted that 

transcranlal Doppler sonographic monitoring ('rCD) would be superior to 
TEE in detecting PFO associated DCS since TDC would detect a lesser 
number of Insignificant PFO's. Twenty-six divers referred for evaluation of 
unexplained DCS were studied by contrast transthoracic echocardiography 
(l'l'E), TEE and TCD. Hand-agitated saline was injected into the right ante- 
cubital vein of patients or age- and sex-matched controls both before and 
after Valsalva maneuver. Studies were judged positive if 3 to 5 micm-bul~les 
were detected in the left atrium (TTE and TEE) within 3 cardiac cycles or if 
any mlcrobubbles were detected in the middle cerebral arteP/(TCD) within 4 
to 6 cardiac cycles. Resuits were as follows: 

No DGS DCS +PV -PV 
TiE I'P/° (5/30) 31% (8/26) 62% 58°0= 
TEE 470/o(14/30) 5B% (15/26) 52% 59% 
TOC 23% (7/30) 50% (13/26) 65% 67% 
(n/n) - number positive/tctal number; PV = predictive value. 

The incidence of PFO by TEE was similar for normal subjects as for divers 
with DCS. The detection of PFO by TeD, however, was approximately 2 
times greater in the group with DCS. TCD had better positive and negative 
predictive values for detecting PFO's in DCS than TTE or TEE. 

• Impaet of Transssophageal Echocardiographic 
Detection of Intimal Tears on Operative Mortality 
in Acu te  Type A Aor t i c  D issec t ion  

Keisuke Ueda, Makoto Matsumura, Hiroaki Tnabe, Chifumi Takayama, 
Shunei Kyo, Yuji Yokote, Ryozo Ornate. Saitarna MedicalSchool, Saitama, 
Japan 

Because of the abrupt and serious progress;on, immediate diagnosis and 
adequate treatments including emergent operations are required in patients 
of acute Stanford type A aortic dissection. Although the usefulness of trans- 
esophageal echocardiography (TEE) has been established in gallants of 
aortic dissection, it has limitation for diagnosing the exact location of tntimal 
tear. To investigate the relationship between the sites of intimal tear diag- 
nosed by preoperative TEE and operative mortality, consecutive 73 patients 
with acute type A aortic dissection underwent emergent surgery were ret- 
rospectively studied. Pre`operstive TEE findings were compared with the 
surgical and/or angiographic findings during or after surgical operation. TEE 
showed the high sensitivity for diagnosis of type A dissection (99%0), however 
diagnostic sensitivity of the intimat tear was lower, 39% at aortic arch, 79% at 
ascending and 77°/, at descending aorta. Undetected tears were located in 
distal ascending aorta to proximal aortic arch "TEE dead angle ~ or located in 
just above the aortic ring and smaller sized (< 10 am). Mortality was higher 
in the undetected tear cases, 3 of 9 cases (33%) at ascending aorta and 5 
of 11 cases (46%) at aortic arch, compared to the detected cases, 4 of 33 
cases (12%) at ascending aorta and one of 7 cases (14°/o) at aortic arch. 
In conclusion, prompt and correct diagnosis of intimat tears by pre-operative 
TEE is an important factor of operative mortality in the treatment of acute 
type A aortic dissection, 

• Evaluation of Left Atrial Appendage Flow in 
Pat ients With At r ia l  Fibrillation: A 
inTnra, nsesephageal  Echoca rd iog raphy  Study With 

t revenous A lbumin -Con t ras t  Agent 
Himshi Kate, Kazunod Watsnabe, Kunta Hashimoto, Masakiyo Nakanishi, 
Naomi Maekawa, Telji Ohnishi, Makoto Yamamoto. Fukul Kosei Hospital, 
Fukul, Japan 

To assess hemostasis in the left atrial appendage (LAA) in patients with atdal 
flhdDation (At), we performed biplane transesaphageel echocardlegraphy 
(TEE) with an intravenous albumin-contrast agent (Albunex) in consecutive 
57 patients (36 men, 21 women; age 72 4- 11 years). Subjects consisted of 
24 patients with Af and 33 patients with sinus rhythm. Based on the degree 
of opaoilicatlon in the LAA with Albunex (0.2 m~g), patients were classified 
into three groups. Those with rapid and complete opacifica,on =n th~ LAA 
with Albunex were classified as Group 1 (G1). Those with delayed and 
incomplete opacification in the LAA compared with the left atrial (LA) cavity 
were classified as Group 2 (G2}. Those with no opaciftcatien in the LAA were 
classified as Group 3 (G3). Most of the patients with sinus rhythm were in 
G1 (21133 [64%]). In contrast, patients with Af were in G2 (8/24 [33%]) or G3 
(16/24 [67%]). No patients with Af were classified in G1, The incidence of LA 

GI (n = 21) G2(n = 18) G3(n = 18) 
LAIhrombus O (0%) 0 (000=) 11(81%),*~ 
SEC 0 (0%) 4(22°/=) 10 (56%)*,# 
Cerebral embelisrn 3 (i4%) 0 (0%) 10 (56%i*~ 

*p < 0.01. **p < 0.001 ve GI; #p < 0,05 ##p < 0.001 vs G2. 




