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( • • •I 'M Pi DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE 
PUDLIC lU.Al.TH SERVICE 

r u O D AND DfJUG ADMINISTRATION 
•JIL MCU ".f'lll iNG. MAnYLAND Z09IO 

I^OVl 3 1979 
Mr. Richard A. Flink 
General Coun-'jel 
C.R. Bard, Tnc. 
Murray Hill, N.J. 07974 

Dear Mr. Flink: 

Ref; K791963 - USCI® Mullins™ 
Transseptal Catheter Introdi. .er 
Set 

We have reviewed your Section 510(k) notification of intent to market the above 
device and we have determined the device to be substantially equivalent to one 
marketed in interstate commerce prior to May 28, 1975, the enactment date of the 
Medical Device Amendments of 1976. You may, therefore, market your device subject 
to the general controls provisions of the Federal Food, Drug, and Cosmetic Act 
(Act) until such time as your device has been classified under Section 513. At 
that time, if your device is classified into either Class II (Standards) or 
Class III (Premarket Approval), it would be subject to additional controls. 

# 

General controls presently include regulations on annual registration, listing of 
devices, good manufacturing practices, labeling, and the misbranding and adulter
ation provisions of the Act. In the near future, the scope of general controls 
will be broadened to include additional regulations relating to restricted 
evices, records and reports, and others. '~-

All regulations and information on meetings of the device classification panels, 
their recommendations, and the final decisions of the Food and Drug Administration 
(FDA) will be published in the Federal Register. We suggest you subscribe to this 
publication so that you can convey your views to FDA if you desire. Also, the 
Federal Register wil1 notify you of any additional requirements subsequently 
imposed on your device. Subscriptions may be obtained from the Superintendent 
of Documents, U.S. Government Printing Office, Washington, D.C. 20402. Such 
information also may be reviewed in the Office of the Hearing Clerk, FDA, 
5600 Fishers Lane, Rockville, MD 20857. 

This letter should not be construed as approval of your device or its labeling. 
If you desire advice on the status of labeling for your device or other 
information pertaining to your responsibilities under the Act, please contact 
the Bureau of Medical Devices, Division of Compliance Operations, 8757 Georgia 
Avenue, Silver Spring, MD 20910. 

Sincerely yours, 

David M. Link, Director 
Bureau of Medical Devices 
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DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 
PUBLIC HEALTH SEPVlCg 

FOOD AND DRUG ADMINISTRATION 
SILVER S P R I N G . M A R Y L A N D 20910 

November 1, 1979 

Section 
Number 
Received 
Product 

C.R. Bard, Inc. 
ATTN: Ri chare) A. Fl ink 
Murray H i l l , NJ 07974 

5l0(k) 
K79ly63A 
i0/23/79 
USClP Mqlllns^'^ 
Trpsseptal Catheter 

The supplemental infonnation you h^ve submitted for the 
referenced device has been received and 'incorfjorated with 
your origina'!!'-submission for processing. Plqase refgreripe 
the above docypifent control number In a?}y futdne cofrespqridence 
regarding youc sufcim'tssion. " • .• ' ' ; ' • 

Vie w i l l notify'yq[j" w|]en processing Has beep cqrnpleted qr I f 
any fur ther inforiTipiTpn is required";' Questipri^ concerning 
th is submissiqp. should be cl i rected' tp; . ' . ' ' . ,'•-• 

. .1 ' 
I . , . • . . . I 

., ' • .,po0d and Drug /^clnilpistral^lon 
'•-..Bqreau of Medicat Devices 

PQCume|]t ControT-.Center (HfK-^0) 
8757 Qeprgia Avpnug''' * 

• Siiver"Spring,-:MD'':2Q910-
' pOT) 427-7059 "': , •.. 

Stpcerely 

'§|]3rqn ^ - -He iU Chief 
Doiî ynient CpntroT Center 
-^greau pf Mecĵ cal Devices 
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• 

DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 

PUBLIC HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 

S I L V E R S P R I N G . M A R Y L A , N D 20910 

October 3, 1979 

Section 
Number 
Received 
Product 

5:.0 (k) 
K7yi963 
10/1/79 
USCI^ Mullins™ 
Transseptal Catheter 
Introducer Set 

C.R. Bard Inc. 
Murray Hill, N.J. 07974 

Attn: Granville L. Stevens 

The information you have submitted as required by the above 
Section of the Federal Food, Drug, and Cosmetic Act for the 
referenced device has been received and assigned a unique 
document control number. Please cite this number in any 
future correspondence that relates to this submission. 

We will notify you when the processing of this submission 
has been completed or if any additional information is 
required. Questions concerning this submission should be 
directed to: 

Food and Drug Administration 
Bureau of Medical Devices 
Document Control Center (HFK-20) 
8757 Georgia Avenue 
Silver Spring, MD 20910 
(301) 427-7059 

Sincerely, 

Sharon A. Keil,, Chief 
Document Control Center 
Bureau of Medical Devices 

_^^r^22^3ii2agj^S232iSHSE2BBffi3SSBSS3SlSSBSSaiBSB iSBsa^stutsB 
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MEMORANDUM 

Robert 3. Kannedy, Ph.O. 
HFK-iQl 

D£?.\RT^[Z>n: OF •lEJd.'ni, EIDUCATICN, .VND •.Vili'.\ii: 
? T I 3 L : C HSUVLTl-i 5C3.VXCE 

•GOD .\Kr3 DRCG .•U3MINlS-nL\T:ON 

OATH; 

niCM 

sxiajscx; 51Q(k) noxi ...on . H i J i i y / 
It is nny racoimendation that the subject S10('<) Notification: 

\/ (A) Is substantially aquivalant to marketad devicas 

(5) Raquiras pranarket approval. MOT substantially equivalent 

tn marketad davicas 

(C) Raquiras mors data 

(0) Is an incampleta submission (sae Submission sheet) 

Z i M f 

Additional Raviev^er's Comments 

Class Code 
-̂ ith Panel WT> Y B C E ) 

__5' / J )/^•^^-^y" 

Revis"N 

final Ra 

-xecutive iac t ra ta r / 

V i e-w: yŷ "̂ ^—-v-, /y , /U-J .̂-^~„'TyC-^^—~^ 
3jxi-34-Qn--Qi-racto r 

Ootional Review: 

Optional Reviav<: 

Dat= 

M J Z ? ^ 
Data 

Assoc. Oiractcr for Qevica Evaluation 

3uraau Qiractor Oaca 
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510(k) Review 

< « 

Company Name C / ? flc^\J . Jur^ 

Device Name C I S C l ^ Mi^//,'h.i, ' ' Tfru,ya4^f^/7J C.-hCUtA, ^^s 

1. Life-supporting or l i fe -sus ta in ing? (/ 

2. Implant (short-term or long-term)? \ J 

3. Claims equivalence to U S C'J De<,I l^ch -Hrr^iUv^ ' pe-U^i^i^mUiu^ 
(device name) 

C^cf̂ jsjtbx^ 'X^irlnrciu.Ui, 
4. Differs from pre-enactment device how? 

5. If appropriate: provides comparative in vitro data: 

provides a summary of animal testing? 

provides a summary of clinical testing? 

6. I believe this is equivalent to device # O Y B ^^) i/ 

I believe this is not equivalent to any 
pre-enactment device. 

I believe clinical testing is required before a 
determination can be made. 
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INTtCiRnV 

C JEt. B.^It.I>, IMC. BAiU> 5 M U R R A Y H I L L , N . J . 0 7 9 7 - 4 
'"{ 

H E A L T H C A R E P R O D U C T S 

O F F I C E O F 

GENERAL C O U N S E L 
October 18, 1979 

Food and Drug Administrat ion 
Bureau of Medical Devices (HFK-20) 
8757 Georgia Avenue 
Silver Springy, MD 20910 

Re: 510(k) Notification No. K791963 
• USCI® Mullins*^^ T rans sep t a l 

Catheter Introducer Set 

Gentlemen and /o r Mesdaraes: 

Pursuan t to a telephone inquiry from Mr. Shang Hwang on 
October 12, 1979, the following is submitted: 

, . J 

1. Is a spring guide required for the s tandard percutaneous 
ent ry technique ? 

Response; A spring guide is requi red for the s tandard percutaneous 
ent ry teclinique and is identified in Step 3 of the ins t ruct ions . 

2. If a sping guide is requi red , what a re the s i ze s , lengths, 
I .D . ' s , e tc . for such spr ing guides? 

Response: See attached. 

Pur suan t to 21 CFR 807. 90(c), this l e t t e r is being submitted in 
t r ipl icate and the exhibits hereto in duplicate. 

Very t ru ly y^urs; 

C. R' 

IICHARETA. FLINK 
/ <ii^GENERAL COUNSEL 

RAF;bl 
Enc , 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

^ 
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LU DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 
PUBLIC HEALTH SEF'VICE 

FOOD AND DRUG ADMINISTRATION 
SILVER SPRING MARYLAND 20910 

October 15, 1979 

Ref: K791963 
USCI Mull ins Transseptal 
Catheter Introducer Sei 

C. R. Bard, Inc, 
Murray Hill, NJ 07974 

ATTN: Granville L. Stevens 

We are holding your above-referenced 510(k) submission for 
30 days pending receipt of additional information that was 
requested by this Agency. This information should be 
submitted in duplicate to: 

Food and Drug Administration 
Bureau of Medical Devices 
Document Control Center (HFK-20) 
8757 Georgia Avenue 
Silver Spring, MD 20910 

If after 30 days the requested information is not received, 
your submission will be deleted from our system and returned 
to you. If you then wish to resubmit this 510(k) notification, 
a new number will be assigned and acknowledged upon receipt, 
and the 90-day time period will begin again. 

Sincerely, 

A^H..H^^ I 
Sharon A. Heil, Chief 
Document Control Center 
Bureau of Medical Devices 

e 
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• 

MEMORANDinVI DE?.\R'n,CE^rT OF HH^vLTH, IDUCATION, .\NTD WILf.^ilJ 
?V3UC .'JS.U.TH 5£3.VTC2 

."COD .-UVD DRL^C .-U3N<XNI5T3_AT:0;M 

: .Robert S. Kennedy, Ph.D. 
HFK-401 

D A T 2 ; 

.~H.OM 

iuSjscT; 51Q(k) Modification ^ / ^ - / x / y 6» 
/ ^ 

I t is iiry recommendation that the subject 510(k) iNot i f icat ion: 

._(A) Is substant ia l ly e^quivalant to marketad devicas 

(3) Requires pramarkat approval. NOT substant ia l ly equivalent 

to markatad davicas 

(C) Raquiras mora data 

(0) Is an incampleta sufamission (saa Submission sheet) 
Additional Reviewer's Conments 

Class Code 
with Panel .7 

Review: 

Final Raviaw: 

Ootional Raviaw: 

Optional Raviaw: 

&:<ecuti7e Sectratari 

Division Oiractar 

Assoc. Qiractor far Oavica Evaluation 

3uraau 01 rector 

Oat 

Jata 

Jat; 

Oata 
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•.;V. « 

'm. 

:V' .̂. ;'. ̂  :.' ,;• •' TELEPHONE CONVERSATION ' 

/ M T W E E N : ' .|Richard A.'FjLink; ,-,. , .•. . . - , , : 
"•: .' .'.:,. '~.:*Gen&ral Counsel:; • / • •: , , •• • -' 
•. . : 'y:''̂ i!C,..Ri'Bard,. iricv " •./ ' V w/. 

... •; •-^Murxy^.HiliV NJ 07974. ..' , 

.̂ ;̂ i;;;, •̂ •̂;', ;,^0'r-277-8267 • / . • . 

;ANt):.,vJty:-.:.:s,hangW, Hwang (HFK-45Q.> • 

-DATEi/-' > •0c:t6ber;'.I2, 1979-

.:SUgJECT': K7919'63 - ;]JSC1 Mullins Transseptal Catheter Introducer' Set 

Mr.'..Fil̂ ink returned my. earlier call to him. 

, I.asked him to submit more specific information in regarding to the 
'size;.'and. the length of both sheath and dilator of this device. I also 
;- askfed,•him;,to. submit, the iriformation about the size of spring guide 
•to',.be used, with the USCI Transseptal Catheter Introducer set, and 
how the, .spring: guide should be used m conjunction with this device. 

GĈ : : _.HFK-20 J : ' •• \ 
'-•'HFK-450. SWHwang Chron 

^ HFi<;-4'50/SWHwang/tmd/10/12/79 

K 
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INTEGRITY 

# 

C R.. 3S^̂ HM3, IMC .^ff^ 
SINCF 1907 

M U R R A Y H I L L , N J . 0 7 9 7 4 

H E A L T H C A R E P R O D U C T S 

OFFICE OF 

G E N E R A L C O U N S E L 

September 26, 1979 

.Food and Drug Administration 
Bureau of Medical Devices (HFK-20) 
8757 Georgia Avenue 
Silver Spring, MD 20910 

Re; 510 (k) Notification: USCI® Mullins™ 
Transseptal Catheter Introducer Set 

/ ^ / •' / -' ^ • ' •„,»• Gentlemen and/or Mesdames 
r 

Pursuant to Section 510(k) of the Federal Food, Drug 
and Cosmetic Act and Title 21, Fart 8 07, Subpart E of the 
regulaticns promulgated thereunder, C. R. Bard, Inc., is 
herewith submitting the enclosed Section 510(k) notifi
cation for the above-referenced medical device on behalf 
of its USCI Cardiology & Radiology Products Division. 

Pursuant to 21 CFR 807.90(c), the enclosed notifica
tion and exhibits are being submitted in duplicate and 
the covering letter in triplicate. In the event you have 
any questions or require further information, please con
tact Richard A. Flink, General Couns'el at (201) 277-8267. 

Ver^/ truly yours 

C. R. BARD 

GLS:bl 
Attachments 
CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Granville L; 
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SECTION 510(k) NOTIFICATION 

(a) The device name, including both the trade or proprietary 
name and the common or usual name or classification 
name of the device: 

USCI® Mullins^" Transseptal Catheter Introducer Set 
(Percutaneous Catheter Introducer Sheath with Dilator) 

(b) The establishment registration number, if available, of 
the owner or operator submitting the premarket notification 
submission: 

USCI Cardiology & Radiology Products Division 
C. R. Bard, Inc. #1218796 

(c) The class in which the device has been put under Section 
513 of the Act and its appropriate panel: 

The Cardiovascular Devices Classification Panel and 
FDA have recommended that percutaneous catheter intro
ducers be placed in Class II. See 44 Federal Register 
at page 13310, March 9, 1979 

(d) Action taken to comply with the requirements of the Act 
under Section 514 for performance standards: 

USCI will manufacture this device in accordance with 
the general controls provisions of the Act until an 
applicable performance standard is adopted by FDA. 

(e) Proposed labels, labeling and advertisements sufficient 
to describe the device, its intended use and the directions 
for use: 

Attached as Exhikit_A—is draft labeling including direc
tions for use. 

(f) Statement indicating the device is similar to and/or 
different from other products of comparable type in 
commercial distribution: 

Please see page two. 
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The USCI® Mullins™ Transseptal Catheter Introducer Set is 
indicated for the introduction of certain catheters and 
temporary pacing catheter electrode probes into the l.̂ ft 
side of the heart and, as such, is substantially equivalent 
to at least four percutaneous catheter introducers presently 
in USCI's line, viz.; the USCI® Desilets-Hoffman™ Percu
taneous Catheter Introducer, the "888" Arterial/Venous 
Catheter Introducer, the Hemaquet™ Introducer, and the "PCI" 
or Venous Percutaneous Introducer. See jBxhibit B for 
descriptions of these USCI® Introdubersl Also, reference is 
made to FDA 510 (k) files K770561, K771982 and K781954 for 
the USCI® Desilets-Hof fman™. Percutaneous Cathete.r Intro
ducer, "888" Arterial/Venous Catheter Introducer and USCI® 
Hemaquet™ Arterial/Venous Catheter Introducer, respectively.. 

While the USCI® Mullins™ Transseptal Catheter Introducer Set 
is generally introduced

See Brockenbrough, et al., "A 
New Technic for Left Ventricular Angiocardiography and 
Transseptal Left Heart Catheterization", The American 
Journal of Cardiology, December 1960, a copy of which has 
been attached for your information as Exhibit C. 

The USCI® Mullins™ Transseptal Catheter Introducer Set is 
also substantially equivalent to the USCI® Brockenbrough® 
and Ross Transseptal Catheters in that they each facilitate 
transseptal puncture and left heart catheterization. See 
Exhibi_t—P.- for information on these two USCI® Catheters. 

The USCI® Mullins™ Transseptal Catheter Introducer Set is 
similar in materials, construction and shape to presently 
available catheters used in transseptal left heart cathe
terization as well as those used as percutaneous intro
ducers. The sliea4A—and—dA-laAor con.sXst̂ Q-f—ej>iLt.ru-dgd._EEP 
Teflon material of the same formulation used in other 
commercially available blood contacting USCI® devices. One 
primary difference incorporated into the USCI® Mullins™ 
Transseptal Catheter Introducer Set is that i±. is longer 
than the other_U.S.CI® Introducers. It differs from the 
Brockenbrough® and Ross Transseptal Catheters in that the 
USCI® Mullins™ Transseptal Catheter Introducer Set

 

Based upon the foregoing, the USCI® Mullins™ Transseptal 
Catheter Introducer Set is substantially equivalent to the 
other USCI® devices described above which were in commercial 
distribution prior to May 28, 1976. 

-2-

(b) (4)
(b) (4)

(b) (4)

(b) (4)
(b) (4)
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Exhibit A 

USCI MULLINS TRANSSEPTAL CATHETER SET 
(Percutaneous Introducer catheter set) 

DESCRIPTION: 

The set consists of a long teflon vsheathyandt^dilator) incorporating a 

curved distal section for positioning against the atrial septinn and 

acconnnodating the (purve^ U?-CJl--JBrnck̂ Tjh2I2213J3-— ̂ f'-̂ <^ 1 -̂ -

INDICATIONS: Intended for introduction of various types of cardiovascular 

catheters into the left side of the heart. 

CONTRAINDICATIONS; 

1. Known or suspected left atrial myxoma. 

2. Previous systemic embolization from the left side of the heart. 

3. Previous intra-atrial septal patch 

4. Marked distortion of the thorax configuration, example, kyphosis, 

scoliosis. . ,,,,,jf3̂  

5. Marked right atrial enlargement. 

TO USE; 

1.. Perform f.i.gtLt„side angiography for visualization of the left atrium 

or recirculation to ascertain size and location of left atrium. 

2. Advance the tip of the sheath to the tip-Pf the dilator and measure 

carefully the dvstgnrp hPtvrpn thr hnh nf thr 'ihn.rith rwr^ t-hr jtnjp 

n^ -̂hp d'''1='t̂ r , This measurement will be necessary later when advan

cing the Brockenbrough needle. 

3. Introduce the USCT .Mnll ius-Transseptal Catheter S-et.-Jislaa standard 

percutaneous technique. 

4. To minimize potential for air emboli, clear dilator by slowly 

aspirating blood and then flushing. 

5. Advance the dilator and sheath to the superior vena cava using 

standard Brockenbrough technique (see references). 
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6, Separate the hubs of the dilator and sheath l-2cm's by slowly 

advancing the slgath over the dilator;_ 

7. With the sheath and dilator hubs separated, introduce the USCI® 

Brockenbrou^® Needle into_the_dilatQr allcvmig the needle shaft 

free, mobility as the 5un^Kl.gaEt_QO;he_rieedle_passes-thraugh_tb.e 

hubs 

8.. Withdraw the SHEATH ONLY to reapproximate the sheath and dilator hubs. 

9. Slowly advance needle within the dilator, to a position where the 

needle tip is flush or just within the dilator tip in the SVC. 

(Allow the needle to twist and rotate without resis-tance as -the 

tip makes its way around bends and deflections in the Inferior Vena 

Cava). 

10. Hook up proximal end of needle to the pressure monitoring system. 

Make certain that a good pressure is visualized before proceeding. 

13.. Withdraw the .s-heath, dilator and needle together into position in 

the right atrium positioning against the Atrial septum in the iregion 

of the fossa ovale using continual pressure monitoring and repeated 

anterior-pos-terior and lateral visualization under fluoroscopy. 

12. Proceed with Transseptal Puncture. Entry into-the-lefct-atrium-is 

noTvFvrniipf̂  hy pressure measuTgnent. 

13. With a satisfactory Left Atrial pressure continually visualized 

throu^ the needle, applying firm but not severe presstire, ̂ dyanoe 

the ̂dilator av&r the needle throucfli the septum. At this point, 

a sensation of '̂popping through" will be felt and the dilatac_i.S 

then advanced Qff j5£_±he-needle fiu:±hpr. intn thp Ti.A. so that the 

needle tip is positioned totally within the dilator. 

14. With the needle within the dilator and the two positioned freely 

within the left atrium, the ̂ eath,„iŝ as3yaiice(l.avjex;~tihe»Qcnib̂  

needle and dilator_intQ-±he--L^. 

15. When the two hubs are 40+ Sum's apart (based upon your initial 

measurements in Step 2), the ^eath will be.__inJthe-L»A. 

16. Slcfwly withdraw the needle out of the dilator. 
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17. Slcwly vithdraw._the.-diIator. 

18. Attach sheath to the pressure lines and aspirate blood for 

clearing sheath and a sanple. 

19. Measure distance of hub of sheath to skin in case future reinsertion 

of sheath is necessary into L.A. 

20. At-jtMs-̂ poinfe. any. tvpe.̂ of̂ ,.ca;tj>e:j;:giLQr eleqtipde.^ 

tiTirguc^ the sheath into theJLL.A» and_fi:aTut±iere_into_±be_IuV.i 

21. It is reccmnended that once the catheter tip is within the L.A. 

then the sheath may be withdrawn into the R.A. to facilitate 

furtter catheter manipulation. 

22. If the catheter in the L.A. is to be_r^Lg^U the sheath is first 

readvanced into the L.A. using the skin measurement's previously 

obtained in Step 17 to be sure of the position. 

WARNINGS: 

USCI® Mullins Transseptal Catheter Kits are designed for use by physicians 

engaged in the practice of a specialized branch of medicine. Use of this 

device should be restricted to those specialists trained to perform trans

septal pincedures. 

PREXIAITTIONS: 

Careful attention to the directions prior to use will minimize or even 

eliminate potential dangers associated with the transseptal technique; 

eiir enfcolisms and perforation of the aorta and left atrium. Frequent 

aspiratiCTis_ji^_flushing_should_fee_per£DJ^ for 

air embolisms. 

' 'PEFEREĴ ZES: 

1. Brockenbrou^, E.G. and Braunwald, E., A New Technique for Left 

Ventricular Ahgiocardiograpl^ and Transseptal Left Heart Catheter

ization. American Journal of Cardiology 1062-1064 Dec 1960. 
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2 . Duff, D.F., Mullins, C E . Transseptal Left Heart Catheterization in 

Infants, and Giildren. Catheterization and Cardiovascular Diagnosis 

4:213-223, 1978. 

3. Mullins, C.E., New Catheter, A Technique for Transseptal Left Heart 

Cathebsrization in Infants and Children. Abstract. 52nd Scientific 

Session, A.H.A., Nov. 12-15, 1979* 

4. Neches, W.H., Mullins, C.E., Williams, R.L., Vargo, T.A., McNamara, D.G. 

Percutaneous Sheath Cardiac Catheterization. American Journal of 

Cardiology, Volume 30, Sept. 1972. 

5. Ross Jr., J. E. Braunwald, and A.G. Morrow. Transseptal Left AtrieJ. 

Puncture. American Journal of Cardiology P. 663-665 May 1959. 

6. Ta>:ahashi, M., E. L. Petry, P.R. Lurie, S.E. Kirkpatrick, and 

R.E. Stanton. Percutaneous Heart Catheterization in Infants and 

C3iildren: In: Catheter Placement and Manipulation with Guide 

Wires. Circulation 42: 1037-1048, 1970. 

•Address Reprints requests to C E . Mullins, M.D., Texas Children's 

Hospital, 6621 Fannin St., Houston, Texas, 77025 

USCI and Brockeribrou^ are trademarks registered in the U.S. Patent 

and Trademark Office by C R. Bard, Inc. 
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BOX LABEL 

r 

\ 

Cat No. ' 

LOT N o . j r r ' 

"luj, isa« »L-* *•-*lLl_^_5r^--iTrr-
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Exhibit B 

Ci 
THE u s e r 
FAMILY OF 
PERCUTANEOUS 
CATHETER 
INTRODUCERS 

DESILETS-
HOFFMAN^ 

I.S& 

i: 

user 
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-^**'TC?'--,"t;^T"P?)i|p;'r»n4^ ;. '.. 'l,."'"'^j.^."l.ji|ii> .r?W,TT'iClJWJ'lT«-''J'i''. 3E3Lj)i"sa 

^.v^i^ 

H'̂  

• BALLOON CATHETERIZATION • PEDIATRICS • SAMPLING 

-'ytfi 

^̂ 1 
=i'.l 

% ! & ' 

DESILETS-HOFFMAN® 
PERCUTANEOUS CATHETER 
INTRODUCER SET 
Filling the need for percutaneous catheter 
introduction wtiere minimizing puncture size is 
a prime consideration. 
• Multiple French Size Exchange 

Each size fits into the next largest. 
• Guaranteed Sterile — Unless package 

opened or damaged. 

THE "888" ARTERIAL-VENOUS 
CATHETER INTRODUCER SET 
The "888" Introducer desicjn combines safety 
with thin-wali construction. It is well suited for 
general purpose arterial or venous 
percutaneous access. 
• A Stainless Steel, 45 cm. Spring Guide 

Enhances Safety and Ease of Handling. 
• Sheath and Dilator Tip Tapers Spread Tissues 

Gradually, Reducing Puncture Site Trauma -
Increasing Ease of Puncture. 

• Guaranteed Sterile — Unless package 
opened or damaged. 
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utSJLt I &—nurrnnAW I N t n u u u u c n 
The DESILETS-HOFFMAN* Introducer is 
used for percutaneous entry of angiographic, 
monitoring, balloon, and ottier cardiovascular 
catheters into an artery. 

iviyiai Ol retail I — r u i j ' u i c u a i r o v ^ j a i i i i ^ 
• TEFLON* Dilator 
• Stainless Steel Spring Guide 
• Thin Wall Constrix:tion Permits Catheter 

Introduction Without Appreciable Puncture 
Size Increase in Excess of Catheter Outside 
Diameter. 

"888" INTRODUCER • TEFLON* Sheath 
The "888" Introducer is used as an Jntermedhte • TEFLON* Dilator 
Introducer for arterial or venous entry. • Stainless Steel Spring Guide • 

• Intermediate Wail Construction Offers a Broad 
Range of Applications and Techniques 
Versatility and Safety in One Instrument. 

\. 

• \ 

s-*?/ 

»^.' 

P 
'4iItw:)PGl%«fOduicef'M^ 

'S^m ^ v=; l« 

^^ffr&. 

m 

4Sft'S.iC??5^i-

£"&.•. 

• INTERVENTIONAL RADIOLOGY • ARTERIOGRAPHY • MONITORING 

VENOUS PERCUTANEOUS 
CATHETER INTRODUCER SET 
The PCI Introducer design permits a high 
degree of structural strength and does not 
usually require internal support. The integral 
wall strength sufficiently resists compressive 
forces of most applications. 
• Guaranteed Sterile — Unless package 

opened or damaged. 

^ 

DESILETS-HOFFMAN* 
PERCUTANEOUS 
CATHETER 
INTRODUCER 
SET 

Spring Guide 35 cm.; Dilator 21 

"888" 
ARTERIAL-VENOUS 
CATHETER 
INTRODUCER 
SET 

Spring Guide 45 cm.; Dilator 25 

VENOUS 
PERCUTANEOUS 
CATHETER 
INTRODUCER 
SET 

Spring Guide 45 cm.; Dilator 30 

rrEM 
NUMBER 

007162 
007163 
007164 
007165 
007166 
007167 

cm.; Stieath 9.5 

008884 
008885 
008886 
008887 
008888 
008889 

FRENCH 
SIZE 

4F 
5F 
6F 
7F 
BF 
9F 

cm. 

4F 
5F 
6F 
7F 
BF 
9F 

cm.; Sheath 12.5 cm. 

007865 
007866 
007867 
007868 

cm.; Sheath 13 

5F 
6F 
7F 
BF 

cm. 

SPRING 
GUIDE 

O.D. 

.025" 

.035" 

.038" 

.038" 

.038" 

.038" 

.025" 

.035" 

.035" 

.038" 

.038" 

.038" 

.035" 

.038" 

.038" 

.038" 
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INDICATIONS: lOESILETS-HOFFMAin 
The OESlLfeTS-HOFFMAN' Calltelsi Iniioduce' sel is Uie6 loi inilial peiculaneous inKoOuciion ol > closed enfl caideic' lempo'af) Dacmj 
caineiei eleclrodt pratie w ballooncaltieiet inlo an ariefyoi rtm The DESILEIS-HOFFMAN' Inuooucei is laOiopaoue atio pacKagcfl sienlc Ihc 
DESILETS-HOFFMAN' Inlioducei may also be used as an instiumenl loi Ihe eichange ol calhelels dunng a oioceduie 
CAUTION: FEDERAL lUSAl LAW RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER Of A PHYSICIAN 
CAUTION DO NOT RESTERILIZE BY RADIATION OR FLASH AUTXLAVE 
CAUTION: AT NO TIME SHOULD SPRINO GUIDE BE ADVANCED OR WITHDIAWN WHEN RESISTANCE IS MET WIIHOUI DEIERMINIMC CAUS! 

BY FLOUROSCOPIC EXAMINATION 
CAUTION: 00 NOT WITHDRAW SPRING GUIDE BACK INTO METAL NEEDLE CANNULA - SHEARING OF THE GUIDE MAY RESUU ALWAYS 

REMOVE CANNULA FIRST 
CAUTION: SIMULTANEOUS ADVANCEMENT OF THE SHEATH AND DILATOR WITH A ROTATING MOTION IS ESSENTIAL 10 PREVENT SHEAIH 

DAMAGE 
CAUTION: DESILETS-HOFFMAN' SHEATHS SHOULD NOT REMAIN INDWELLING WlTHOUl INIERNAL SUPPORT OF A CATHHEP OR 

DILATOR 
DECLEANINl j AND RESTERILIZATION: Conienis ol each package aie slenle unless opened oi damaged Recommended disposalile one Iimc 
use only 11 conienis become conlaminaled beloie use resienliie shealh and spring guide by sieam i2bO°r ibpsi 15 minules oi gas >ETO. Use 
pioceduies lecommended by sienlizalion equipmeni manuladuiei including aeiaiion pioceduie 
CAUTION: STERILIZE TEFLON' DILATOR IN STEAM AUTOCLAVE 1250'^F ISpsi ISminulES.DO NOT ETO STERILIZE 

. - . ! ^A 

REFERENCES 
"A New Melhco ol Percutaneous Calheleiizalion by Donald T Desilets MD and Richard Hollman MD RADIOLOGY Volume 6b Juii I96b 
pages I i 7 148 
"Perculaneous Sheaih Cardiac Caineteriiairon by WH Neches M 0 ei al Depl o( Pedralric Cardiology Baylor College ol Meoicrne ano Teias 
Childern s Hosprlal Houston Teias 

M D I C A n O N S : 1"88B" ARTERIAL-VENOl i l CATHETER Introducerl 
The radiopaque "8BB' ARTERIAL-VENOLa CATHETER Introducer is an insuumenl used loi initial introdudron ol a non-perculaneous catheter 
lempoiafj' pacing cathelei, elecliode probe, oi balloon catfielei Inlo an ariery or rem The " 8 8 8 ' ARTERIAL -VENOUS CATHETER Introducer may 
also be used as an rnstrumeni lor the eichange ol calheleis dunng a procedure 
CAUTION: FEDERAL lUSA) LAW RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OR A PHYSICIAN 
CAUTION: DO NOT RESTERILIZE SHEATH OR DILATOR BY AUTOCLAVE RADIATION OR ETHYLENE OXIDE GAS 
CAUTION: AT NO TIME SHOULD GUIDE BE ADVANCED OR WITHDRAWN WHEN RESISTANCE IS MET WITHOUT DETERMINING CAUSE BY 

FLOUROSCOPIC EXAMINATION 
CAUTION: DO NOT WITHDRAW THE SPRING GUIDE BACK INTO CANNULA AS THIS MAY RESULT IN SHEARING OF THE GUIDE ALWAYS 

REMOVE THE CANNULA FIRST 
Recommended lor one-lrme use only 
Contents ol each package is sterile unless opened or damaged 

WDICATIONS: (VENOUS PCIi 
The radropaque VENOUS PERCUTANEOUS CATHETER Introducer rs an rnstrumeni used lor inrtial rniroduction ol a non-perculaneous cathele' 
lemorary oacrng catheter electrode probe oi balloon catheler mto a vem Ihe VENOUS PERCUTANEOUS CATHETER mtroducer may also be used a: 
an instrument Iw the eichange ol catheters durmg a procedure 
CAUTION: FEDERAL lUSAi LAW RESTRICTS IHIS DEVICE TO SALE BY OR ON THE ORDER OF A PHYSICIAN 
CAUTION: DO NOT FLASH AUTOCLAVE OR RESTERILIZE BY RADIATION 
CAUTION: AT NO TIME SHOULD SPRING GUIDE BE ADVANCED OR WITHDRAWN WHEN RESISTANCE IS MET WITHOUT DETERMINING CAUSE 

8Y FLOUROSCOPIC EXAMINATION 
CAUTION: DO NOT WITHDRAW THE SPRING GUIDE BACK INTO CANNULA AS THIS MAY RESULT IN SHEARING OF IHE GUIDE ALWAYS 

REMOVE THE CANNULA FIRST 
Recommended disposable one irme use only II contents become contammaiea belore use slerrlize by steam i250F'' ISosi 15 minutes 
Conienis ol each package is sterile unless opened or damaged 
C A U T K « : STERILIZE TEFLON' SHEATH AND DILATOR IN STEAM AUTOCUVE ONLY (260°F, 15 PSI. 15 MINUTES) DO NOI STERILIZE IN 

ETHYLENE OXIDE GAS 

• 

USCI and OESILETS-HOFFMAN are trademarks registered m the U S Patent and Trademark Ollrce by C R BARD Inc 
' TEFLON rs a regrstered trademark ol E.1 DuPont de Nemours S Co . Inc 

USCI 
USCI, A DIVISION OF C.R. BARD, INC. 
BOX 566, BILLERICA, MASSACHUSETTS 01821 
TOLL FREE 800-225-0898 TV/X 710-347-1823 
Metropolitan Boston 729-6560 TEi.EX 94-71-20 
Massachusetts 667-2511 (call collect) 

PRINTED IN U S A BY REGAL ART PRESS TROY. N Y • C R . BARD. INC 1978 1-78/5070259 
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STERILE 

Contents EterUe unless 
package is opened or 
daEiu.ged 

Do nol res ler i l ize 

HEMAQUET 
ARTERIAL/VENOUS 

CATHETER'INTRODUCER 
RADlOP.nQl-i; 

TVi 

C I T I L S I MO. 

1 MMU 
U 2 l 

WIU. d C C V T 

l . ' .hWZ t»J< ,TW 

12.5cm 
(5-) 

LOT MO 

USCL A Dh'SIOfi t f C. IL UJtO, I M-LUiOw K « i . tit::. ui>. 

DtSPOSABLZ 
For one time use 

CONTA rNS 
One Introducer 
- Sheath 
- Dilator 
- Spring Guide 

li 

FEDERAL (U.S.A.) LAW RESTRICTS THIS DEMCE TO 
SALE py OR ON THE ORDER OF A PHYSICIAN. 

IMPORTANT: READ THIS INSERT INCLUDING INSTRVC-
TIONS ON REVERSE SIDE PRIOR TO USE. 

INDICATKINS FOR USE: 

Tbe HEV iQUETT^'. ARTERIAL/VENOUS r^.TH-TTEn INTRO
DUCER (consisliaiQ of R sheath, dilator, tn ^firing gujdel u 
r«commEpded for initial percutaneous in:roduc:ion of a cloie:i 
end ca' .hf '-r , lemporarv pacing catheter elec-.:rode probe or 
balloon cs 'heter . The HE.V.AQUET Intro-djcer may also bt 
used as Er, instrument to eichange catheter? during a proce
dure. To introduire a balloon catheler via a SEMAQUET Introduce; 
consul, the catheter manufacturer 's instructions for reco.-r.-
mended in-roducer size. In genersd, the HE.V.iQUET Intro
ducer Se; rhoser. \>-iU be one or two french sizes larger than 
the frencl. size o.'' the balloon'calheter. The HEViAQVET 
Introducer incorporates a gasket sea: assembly or. the proximal 
end to pre-en: blood loss during introduction of a one size 
smal le r o t h e t e r shaft. 

CAUTIO?:.-: 

- At no ti")e shouli In:roducer and 'or sp rmr guide be ad
vanced cr w-ithdrauT. when resis tance is me: vdtnou: 
determii-.ing cause by flnoroECopie examination. 

-Wien using metal neede cannUa, do no: withdraw- spring 
guide b7.cV; into cannula as shearing of the guide mav result . 
Alw-ays remove carniula first, 

- HEMAQTET Iritroducer sheaths should not remain ind»-eU 
ing vnihnu; internal suppori of a catheter, electrode or 
dilator. 

- Aapiralion of all air from the HEMAQUET Introducer is 
eBsen:i2j prior to infusion through the side por. or in:ro-
duction nf a catheter. 

- A con:Lnjous drip under pressure is required through the 
side po:-' when the HEMAQL'CT" Introducer i? lef: in inr-
vessel . Aspiralion is also recommended on w-nhdrawa! o.' 
the catheter, prot>e, or dilator used to remove an^ fit-r:.--. 
deposition which may have accumulated in or or :he 'ip o ' 
the EheH'l.. 

USCI is a IrademarV registered in the 
mark Off:- e by C. R. Pard, Inc. 

U. S. Patent .ind Trade-

HEMAQUET is a trademArk of C. R. Bard, Inc. 
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P9t*. AMA 

I N S T R U C T I O N S . 
^ ^ S p e c t a l l coTiponents- Pi;'Or" +G ^^^<^. 

I . Prtp »nd di»pi s l " ! JJ d tUfK l lof 
rT.{uUr pfftuUneouJ puncture. 

2. I^,•^c1 locj l »n«lfrt-t»c i.» d « i r r t . 

/CL 
^ 

. - r : ^ 

~ 7 ^ 

1 Insert 18 :3u£» (thin wjll) 
punctu.T riMiiie into teswl. 

Ccrir>Ua. 

5. I n i d l s.hO'I iplir,- [ u i d t ^ez r 
fitiiblj end l i f j l . l.'-rouih CJinulj 
inlo v t j s t i 

CAUIION- itT NO TIV SHOULD 'U>S.n^(^ 
CliiOE BL fOVA^.-^j C' '.'/Uf' 
D^iW^ V,,'-.:'! F'S ,U,VCt 15 M!I 
WlIHOUr DtTE?'/ .INO CiUSr 
BT flUOSOSCOPIC rjWMIhAllO.-i 

»tl:.L;-.'er3» lOtttru. l u n n j 
C'jlir s>.rJtfi in v m d . ( ( J i i a f o r o n d 

E. RsmOYt cannui'; 

& p i inc lu. - f l i ; j i '_ !LLl l 

luit;; f . i^ iy „/5 ;;; —— 

remorf<i >i(J pno' l3 i.Tst'li"£ 
U-( CJ'.1t!;r 

C t ' j r i C H DO HOT V •HC°«»V THE 
SPRING GUIDE B. "< I ' l lO 
Ci.MlUL;*. A3 THIS f . ' i r RESULT 
IN IHEtai . lG OF !• '£ CUIPE 
AtWATJ R£f«VE TH£ CANNUW 
FIRJT. ^ ^ 

-•s-/f^ 

or c'fCl'Od-
UiroLi^ s'l.'Jln jnd inis t t i u l 

Sxrle p o r t 

t i l , : , ^->^;uUiu. , -
W' -C l Ci<£ti b-hl, 
^ccc.k.. AH-xi, 

i--?ot sciufi^ri 
i i o e - •+X.' -/v^.j^. 

Ftfflox inn^f stj ltrB 5« tfi»t 
blood now^ (n-Hj. »nd tMivw*!!".^ Si''»jlft t : i » l 

o ^ T spr ln ; fu^ri1. i-\d int-3 v r 
c*urio«i siwuiTi.if:'j5 AO/JNC 

SHEiTH ANO DILAi j ^ \1l tH A 
R0TATI.N5 I.IOnCI f . - rATTT: 
TO PREVENT SHEAIt^ DA.'-iACf 

h t»ck lo cJl.'ielrr 
<•» i n > : ) S t l J l 

^ > 
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Exhibit C 

A New Technic for Left Ventricular 
Angiocardiography and Transseptal 

Left Heart Catheterization* 
EDWIN C . BROCKENBROUGH, M.D. anti EUGENE BRAUNWALD, *M.D. 

Bethesda, Marylanii 

EXPERIENCES with transseptal left heart 
catheterization in 300 patients at the 

National Heart Institute have demonstrated 
the advantages of this approach in comparison 
to other methods of left heart catheterization.'"* 
Although a modified trai^sscptal needle has 
been employed for left atrial angiocardiog
raphy, ' it had previously not been possible to 
carry out selective left ventricular angiocardi
ography, a procedure of considerably greater 
clinical importance. Accordingly, cfTorts have 
been directed toward extending the usefulness 
of transseptal left heart catheterization by 
modifying the procedure so as to permit selective 
left atrial or left ventricular angiocardiog
raphy. A technic which would ' permit the 
transseptal passage of a flexible radiopaque 
catheter of sufScient caliber to permit angio
cardiography would also provide a better 
frequency response than the small polyethylene 
catheter previously employed, as well as means 
for sampling blood from the left ventricle. 
Finally, the use of a percutaneous technic for 
introducing guch a catheter would obviate the 
necessity for exposing and ligating the saphenous 
vein. T h e present report constitutes a brief 
description of this new technic and of our 
initial clinical experiences with it. 

M E T H O D 

Percutaneoui puncture of the right femoral vein is 
carried out with a fl 6 gauge needle. A flexible coiled 
spring guide wire ii then passed into the vein through 
the needle, in the manner described by Seldinger,* 
following which the needle is removed. A radiopaque 

polyethylene caiheier,t 70 cm. in length, with an in
ternal diameter of 1.15 mm. and an outer diameter of 
2.30 mm., and with the curvature of the distal end pre
set as in Figure IA, is introduceij over the guide wire 
and advanced well into the femoral vein. The guide 
wire is then withdrawn. In order to straighten out the 
loop and to facilitate placing the catheter in the right 
atrium, a stjlet made of 19 gauge hypodermic tubing, 
5 mm. shorter than the catheter (Fig. IB), is inserted 
into and advanced with the catheter. After the cath
eter is positioned in the right atrium, the stylet is re
placed by a 19 gauge transseptal needle, 71 cm. in 
lengih (Fig. IC). 

When the catheter and needle have been correctly 
positioned against the interatrial .septum in the region 
of the fossa ovale, puncture of the septum is carried 
out by advancing the needle tip in the manner pre
viously described' (Fig. IE). Entry into the left 
atrium is confirmed by pressure measurements and 
the free withdrawal of oxygenated blood. The 
catheter, itj end tapered to facilitate passage across 
the interatrial septum (Fig. ID), is then advanced 
with the needle until both lie within the left atrium 
(Fig. IF). With the needle held in place, the catheter 
is then slipped over the end of the needle and with the 
aid of the preset curvature of the distal end, is di
rected into the left ventricle (Fig. IG). The needle 
may then be completely withdrawn (.Fig. 2) and an 
adapter attached to the free end of the catheter. Left 
ventricular pressure is recorded from the catheter. 
Selective left ventricular angiocardiography may also 
be carried out, or by withdrawing the catheter the 
radiopaque dye may be injected into the left atrium. 
Upon completion of the study the catheter is with
drawal and gentle pressure is applied to the point of 

I Odmin-Ledin, lupplied by Picker X-ray Corp. 
Cat. No. 17.887-2. 

• From the Clinic of Surgery, National Heart Institute, Bethesda, Maryland. 
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Fig. 3. Simukaneous Irft auir.l and left VL-nlricular jircjsurrs oljtuinrd in a iiDticnl wiih initr.-\l itcno>is .Tnd 
fetrial filjfillaiioii. The k-fl atrinl jircssurc w.is obl.-'.iiicd by ir(in^.M'pial p-.uiciurc and the left vciuriciilnr pi CV-'JIC 
by pnciilancotis punrliirc through ilic .interior ciiril w.ill. 

Fig. <. I'res.^ufc ti-acint^ o'.n.iiiird as the iicrdle wac withrirawn ft oin t!ir left atrium (L. .-1.) across the interatrial 
icplum inlo the right allium (A'. .-1.) in a p.-\iicnl wiih mitral rLM;nr[;iiaiion. 

dissection. Tlic effects of cxcrci.̂ c can J)e dcicr-
mincd by pedaling of the crgomcter with the 
opposite leg. Tlic uhiinatc safely of the tecli
nique and the frequency with which the left 
iitrium may be cnicicd must be determined by 
fiirllicr clinicn! studies. 

- rrcliiniiiary experiences will) a 17-gaugc 
htcdic indicaic iliai the left ventricle and aona 
tnay bc cathciciized by a second smaller caihcicr 
passed tlirouC'.h it. The experimental studies 
have also indirau-d iiiai lhe l.irL;cr iicedlc in;-.)-
provide a ii<icful route for selective left auial 
angiocardiography. • 

Su.M.M.AR '̂ 

A v'cw inctliod for the nica'JurcmciU of left 
airial pressure in man is described. In 13 

'palients llic inicratrial se]itiun was ])uiictiircd 
by means of a flcNiijle needle ii.'isscd ihiovtc^Ii a 
cardiac caihcicr wliicli liad been introduced 

from liie saplicnous vein and positioned witli its 
tip against llic fossa oralis. No coinpHca lions 
were ob>cfved after die procedures. The 
advantages nf the icchnique and its present and 
projected u.'Jcfulncss arc di.-cusscd. 

REKEnENCr.S 

1. Iio.<;s, J., Jr..: Catlictciiration of the left hrari 
tliKiu'^h tlie iiileratrial frptiitn: .A new ti-rliriioue 
and ils r.vpci inieiital ci.:;li-..iiion. S'Ji^. J'o:~ îi. 9 : 
2';?, I O J O . . ^ ^ • 

2. Ko5S, J., J I ; . : Trnn-:5ci)ljl Kfi hrait catheici i.:.i;inr.; 
A new nicihnd cf lefl aui.il piinelurc. .-l'.;;. iin;:. 
149: .•^95, 1959. 

3. Hr.oc.K, 11., MiLsicts-, 13. H.. and Ro^s, D. 11.: Percu
laneous lefl vciUriciil.Tr jiuiiriiiie in ihc a.>^5t'sinent 
of aortic ileisfMis. 77(cu..\ 11 :163 , 1956. 

4. S.'kNi)Ui;s, K. J. and Mop.uow, A. G.: Tlic di.icnojis 
orcirriilaloiy shunts by ihu nitrous oxide l r ; l : Im-
provemrnts In technie and methods for ciuan:iriea-
tion of the jhuiil . Ciirulitilon )S;S56, 195E. 
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conlrol, tlir c.Tlhclcr and needle were advanced 
togciiicr until resistance was encountered at the 
interatrial septum. With the cadicier held 
slalionnry, tlic needle was then piislicd forward 
ils remaining length of 15 mm iKrotigh ihc 
inicrntrial septum .ind into the_ left airiuin 
(Fig. 2). The position of the needle was veri
fied by visual comparison of blood samples ob
tained from two atria as well as by the pi-o.<siiic 
pulse observed on ihc oscilloscopic screen. 

RESULTS 

In the 13 palicnls in whom cntiy into the 
Jofi atritim was achie\-cd, the initial ptinctiirc 
vas siicccssrul. Arrhythmias ni the time of 
puncture were not obsci-vcd. During iJie en
tire ]iroccdurc the patients gave evidence of 
no mure discomforl than, that ordinarily ex
perienced -during riglit heart calhcicfir.aiion. 
In two additkiiial paticnus, both with''grossly 
enlaiticd riglit aii-ia, the left allium could not 
bc entered, and right heart caihetcrizaiion 
alone \vas performed. No complications were 
obseivcd in any patient during or following the 
procedure. 

The riglit \-cntricu!ar niirous o.\idc tests per
formed immediately before and after scpia', 
puncture were nil negative.* 

A typical left airial pressure pulse contuur 
recorded through the needle in a patient v.ii-i 
mitral .<tenofis ii sho\vn in I'igure 5. The siain!. 
tancous lefl ventrieuiar pressure \\-as ohiaia-.-d 
by anterior thoracic punciure. In some pa-
tic.'it.-;. the needle \\'as withdrawn finm the lef: 
atriunu across the septum into the right atriu;;:. 
as the ]ire.<siirc was recorded coniiiniouviv. 
Such a tracing obtained in a patico.t with niiiral 

' insiillicieney is reproduced in Figure A. 

C0M.\1ENT 

The inuisscptal method oflcft nirial punrture 
will tindinthicdly prove to be a useful al;cr;\.;-
tivc lo lhe methods oflcft heart cathcteiizai!';-r, 
presently employed. It permits both riglu a:;:l 
left heart pressure nicasuretncnis to l:e carrii-d 
out in lhe course of a single study, and tlio p?.-
licnt can easily be maintained in a steady h.-.=r:i 
stale. AhhoDgli the saplicnous vein is lî .T.cd 
after lhe r.nhcter is removed, al least two s;i:'.::e> 
arc possible in each patient without cxien;;ve 

"̂ ^ Hr(-i^I^ t ip 'Kfix-.-K in lBrc ' r Io l 
J v . - * »Aptv'-*» *t lo t t f r c t f 'wm 

k'/f' V 
\ • . . < . • : • . . . ^ , ' -

^ ^ ^ • 

Cell.airr in RlCHt oWiwm 

Fig. 1. (Lr /0 Spcci.i!!-.- co!i 'tnictfd 19-','.mcc nocJlc ciiiptoycd in tc.vis'cplal left .iliial 
puncture, 'ilit- incl.tIario»i-at tlic hub itidiciies llicclin-L(iiin of nccilk- curv.ttiiie. (/T:-/.)) 
T h e needle hns been p;isj>cd through a j'S c.-\rdi.ie cachrtur the hub of wliicli hys b-.-cn rc-
movxd. 

.Fit;- 2- I>iagramni.nlie rq>rc-.cntaiion of tJv position of Ihc c.-ircii.tc callittcr and needle 
folioiving punciure of lhe airi j l iicptuiii. 

>- - / -
f I T i l t AMKKICAN JOL'R.SAL OF CAkUIOtOCY 

. \ 
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1064 Brockenbrough and Braunwald 

gauge transseptal needle, it is belie\'ed that, 
as with the needle, no persistent opening in the 
septum will result. Krypton" inhalation tests' 
have shown no evidence of a Icft-to-right shunt 
in three patients following the procedure de
scribed herein. Two dogs in ivhich this pro
cedure was performed were sacrificed two weeks 
later and their atrial septa were found to bc 
intact. No instances of phlebitis have been 
encountered. 

The technic described is designed to permit 
li'-ft heart angiocardiography to be performed 
in the course of left heart catheterizauon without 
the hazards at-iendant upon percutaneous left 
\-entricular puncture and without the difficulties 
in\'olved with retrograde left ventricular cath
eterization. In addition, when only left heart 
catheterization is employed, the percutaneous 
approach described permits the procedure to be 
accomplislied without surgically excising and 
ligating the saphenous vein. Thus, if necessary, 
multiple catheterizations may be carried out in 
any given patient. 

The catheter employed is of sufficient size to 
permit the sampling of blood and its larger 
lumen certainly improves the quality of the 
left ventricular pressure pulse tracings. Re
moval of the needle following positioning of the 
catheter in the left ventricle enables the patient 
to be exercised with a standard bicycle ergo-
meter. Since it is also possible to perform both 
right and left heart catheterizations using the 
same percutaneous puncture, a complete hemo

dynamic investigation may be carried oui in a 
relatively short period of time. 

SU.VIMARV 

A technic is described for introducinc a 
radiopaque catheter into the left heart through 
the interatrial septum. The chief advantages 
of the method arc that selective lefl atrial and 
ventricular angiocardiography may bc con
veniently performed in conjunction with trans
septal left heart catheterization and that 
surgical exposure of the saphenous vein is not 
necessary. 

REFERENCES 
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FIC. 1. Diawingi ofthe equipment (A to D) and technic 
(E to Gl employed in the percutaneous method of trans
septal lefl heart catheterization. 

entry inlo the femoral vein in the groin until bleeding 
ceases. 

CLINICAL EXPERIENCES ' 

Left heart catheterization with this technic 
has been carried out in thirty patients ranging 
in age from four to forty-seven years. There 
have been no significant complications. Eight 
patients have had angiocardiography with 
either left ventricular or left atrial injections. 
. \ representative angiocardiogram is reproduced 
in Figure 3. It was anticipated that recoil of 
the catheter into the left atrium during left 
ventricular injection would present a prob
lem, but so far this has not been serious. The 
left ventricle was entered in twenty-nine 
of the patients. Although final comparison 
must await further experience, it is possible 
that passage of the catheter into the left ventricle 
can be performed with greater regularity by this 
technic than with the polyethylene catheter 
which cannot be manipulated under fluoro
scopic control. 

Although the external diameter of the 
catheter is slightly larger than that of the 17 

^ 

% 

FIG. 2. Roentgenogram showing the catheter travers
ing in turn the right atrium, interauial septum, left atrium 
and mitral valve. The openinif of thr catheter is in the 
left ventricular cavity. 

. ( « .^.a^BtAMIkMlM^BA^^ta M. J 

FIG. 3. Left ventricular angiocardiogram performed by 
the percut2mcous transseptal technic in an eight year old 
boy with congenital valvular aortic stenosis. 

DECEMBER 1960 
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Exhibit D 

CONTEKTS 

KOT STEraLE 
DO KOT STERILIIE IN THIS PACKAGE 

COHTEKTS: 1 Mch 

(USCI; 
Rev. 4/12-77/5011460 

BROCKENBROUGH* TRANSSEPTAL 
CATHETER 

(TEFLON* MATERIAL) CHILD'S TRANSSEPTAL CATHETER 

CAT. NO. 

HM15 

mi2.m 
FORMERLY 

7620 

• 

SIZE 

7F 
LENGTH 

Ucm 
LOT NO. 

1 

C»UT10H: FEDERAL (USA) UW RESTRICTS THIS DEVICE 70 SALE BY OR ON THE ORDER OF A PHYSICIAN. 

USCI, A DIVISION OF C. R. BARD, INC. Billerica, Massachusetts 01821, U.S.A. 

USCI® BROCKENBROUGH® Transseptal Catheters are to be used with BROCKENBROUGH® Fittings numbers 002412 and 

002414 ONLY. 

Cap Nozzie | BROCKINBROUGH® FIHINGS (NON-STERILE) 

002412 9781 For 7F Catheter IMPROVED REMOVABLE FiniKG, FOR 
CHILD SIZE, 7F CATHETER (NON-STERILD 

^4.—"s^. 
002414 9791 For B.5F Catheter IMPROVED REMOVABLE FiniNG, FOR 

ADULT SIZE, B.5F CATHETER (NON-STERILD 
V 

C = * ' 

CAUTION: USE WITH THE FOLLOVtfING NEEDLES ONLY: CATALOG NUMBERS D0399S, 003997, 003998 

CAUTION; BROCKENBROUGH CATHETERS MUST BE CAREFULLY INSPECTED PRIOR TO EACH USE. REPEATED CLEANING ANC 
STERILIZATION MAY CAUSE DIMENSIONAL CHANGES IN THE CATHETER THEREBY RENDERING THE CATHETEF 
USELESS. INSPECT THE LENGTH OF THE CATHETER RELATIVE TO THE LENGTH OF THE NEEDLE TO BE USED l^ 
THE PROCEDURE 

CONNECTION INSTRUCTIONS: 

1. Push proximal end of the BROCKENBROUGH® Catheter onto the male stopcock nozzle to the threaded portio.n. 

2. Slip cap over catheter from the distal tip to the stopcock. 

3. Join the cap to the stopcock by threading the cap to the nozzle making sure the catheter is seated all the way 
on fhe nozzle. 

4. Check assembled system tor leaks using distilled water or saline 
with syringe injection into basin prior to use. 

5. CAUTION: Do not attempt to seat the proximal catheter end at 
the same time the cap is affixed. An incomplete seal may occur. 

SEE INSTRUCTIONS 

^ • " - - ' • ~ ^ ~ ^ . ^ - . . ^ , ^ . -
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INSTRUCTIONS 

USCI ' TEFLON* AND WOVEN DACRON* CARDIOVASCULAR CATHETERS 
INDICATIONS: 

r

SCl® TEFLON and Woven DACRON catheters are designed (or use In the Cardiovascular 
V e m . Various uses include Injection ol contrast media, recordms ol intiacardiac 
fssures, blood sampling, intravascular occlusion studies, and transseptal catheterija' 

fon procedures. 

WARNING: USCI® TEFLON AND WOVEN DACRON CATHETERS SHOULD NOT BE USED BY 
ANYONE WHO IS NOT FAMILIAR WITH THESE DEVICES OR THE VARIOUS USES DESCRIBED 
ABOVE. 

WARNING: DO NOT USE AIR AS AN INFLATION MEDIUM FOR DOTTER-LUKASCR BALLOON 
CATHETERS SINCE BALLOON RUPTURE MAY ALLOW RELEASE OF AIR INTO THE CARDIO
VASCULAR SYSTEM. DILUTE CONTRAST MEDIA IS USUALLY USED TO INFLATE THE BALLOON. 

WARNING: OVERINFUTION OF THE BALLOON ON DOnER-LUKAS® BALLOON CATHETERS MAY 
CAUSE THE BALLOON TO BREAK OR SLIP OUT FROM UNDER THE TIE-DOWNS. OOTTER-
LUKAS<!f BALLOONS SHOULD NOT BE INFUTED WITH MORE THAN 10 CC OF DILUTE 
CONTRAST MEDIA. 

WARNING: RADIATION SHOULD HOT BE USED AS A METHOD OF STERILIZATION. 

WARNING: DO NOT STERILIZE TEFLON CATHETERS WITH ETO GAS. TEFLON CATHHERS 
SHOULD BE STEAM AUTOCLAVED AT 250'F (120'C) FOR 15 MINUTES. 

CAUTION: FEDERAL (USA) UW RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER 
OF A PHYSICIAN. 

CAUTION: CAREFULLY INSPECT EACH CATHETER PRIOR TO USE FOR OVERALL CONDITION 
OF THE CATHETER AND WTEX BALLOON (IF APPLICABLE). 

CAUTION; NONSTERILE USCI TEFLON AND WOVEN DACRON CARDIOVASCULAR CATHETERS 
MUST BE CLEANED ANO STERILIZED PRIOR TO INITIAL USE AND ALL SUBSEQUENT REUSES. 
DO NOT EXCEED 10 TIMES REUSE FOR USCI REUSABLE WOVEN DACRON AND TEFLON 
CATHETERS. DO NOT REUSE BALLOON CATHETERS. 

CLEANING AND STERILIZATION: 
USCI TEFLON and Woven DACRON Cardiovascular Catheters must be cleaned and sterilized 
prior to use. The Woven DACRON Cardiovascular Catheiere may be sterilized by gas (ETO) 
or steam autoclave (250°, 15 PSI, 15 minutes). TEFLON Catheters should be steam 
autoclaved at 250'F (120'C) tor 15 minutes. Aeration times (or gas sterilization should be 
in accordance with manulacturers' specilications. Prior to sterilizing, dean catheters 
in a Germicide-Detergent such as DETERGICIDE® solution. 

CAUTION; DO NOT SUBMIT WOVEN DACRON CATHETERS TO THE FOLLOWING AGENTS: 
1. ALCOHOL, ESTERS AND ETHERS. 
2. CRESOLS AND PHENOLS, SUCH AS LYSOL, HEXACHLOROPHENE, CARBOLIC ACID, ALL 

SOAPS AND JELLIES CONTAINING PHENYL OR PHENOL COMPOUNDS. 
3. CLEANING AGENTS THAT ARE ALKALINE OR CONTAIN ACETONE OR SOLVENTS OF ANY 

KIND. 
4. HOUSEHOLD SOAPS, TINCTURE OF GREEN SOAP, PEROXIDE, MERCURY COMPOUNDS, 

OR CHEMICALS CONTAINING ACTIVE CHLORINE OR HYPOCHLORITES. 

UTION: USCI RECOMMENDS BALLOON CATHETERS NOT BE STORED IN DIRECT SUNLIGHT, 
UORESCENT, OR INCANDESCENT LIGHT, AS LIGHT MAY CAUSE DETERIORATION OF THE 
TEX BALLOON. USCI ALSO RECOMMENDS THESE CATHETERS BE USED ONLY ONCE AS 

REPEATED CLEANING AND STERILIZATION IS DELETERIOUS TO THE LATEX BALLOON. 

CAUTION: DO NOT FUSH AUTOCLAVE (275'F) BALLOON CATHETERS. 

WARNING: TEFLON CATHHERS SHOULD BE STEAM AUTOCLAVED AT 250'F (120"C) FOR 
15 MINUTES. DO NOT STERILIZE TEFLON CATHETERS WITH ETO GAS. 

WARNING: RADIATION SHOULD NOT BE USED AS A METHOD OF STERILIZATION FOR ANY 
WOVEN DACRON OR TEFLON CATHETERS. 

^ • C A I m 

DIRECTIONS FOR USE: 
USCiOJ TEFLON and Woven DACRON Catheters may be Introduced into the Cirdiov»scu!a' 
System via cut.down or, when Ihe catheler has a Unt ied tip lo l i t a sprmi; tuide. the 
perculaneous technique (Catheters whch can be introduced percutaneously Include the 
GENSINIB, VARiriEXIi., SONESJi, and BKOCKENEROUCHI, catheters i 

The calheter is passed Irom the introduction site to the desired intracardiac position 
via (luoroscopy. 

Upon completion ol catheterization procedure, the catheler Is removed (rom the Cardio 
vascular System and the entrance site closed In the usual mannc' 11 the catheter is 
going to be reused. It should be lhorou(hly cleaned and sterilized. (See cautions above 1 

Introduction o( closed-end catheters can also bc accomplished m Percutaneous Catheter 
Introducer techniques. The Percutaneous Catheter Introducer Sheath must have an in 
ternal diameter slightly larger than the esternal diameter ol the closed-end catheler. 

USCI DESlLETS-HOFFMANJf Percutaneous Catheter Introducers are recommended tor 
introducing closed-end catheters via perculaneous Inlroduction lechniguei. Inilruc-
tions describing the use ol the USCI DESILETS.HOFFMAN Percutaneous Catheter Intro, 
ducer are included with each USCI DESILETS.HOFFMAN product. 

On DOHER-LUKASH) Catheters, Ihe lumens can be Idenlilied by the lensth ol the " ta i l s " 
on the proximal end o( Ihe catheter as (ollons. 

Double Lumen Cattieters 

item 
Number 

Former 
Catalog 
Number 

Shorter 
Tail Longer Tail 

001205 

001207 

001209 

5261 Distal Lumen 
5262 Balloon Inllation Lumen 
5263 Balloon inllation Lumen 

Triple Lumen Catheler 

Balloon Inllation lumen 
Lumen Proximal to Balloon 
Lumen Proximal to Balloon 

Item 
Number 

001213 

Former 
Catalog 
Number 

5265 

Middle 
Shortest Length 

Tall Tail 

Distal Lumen Balloon Inllation 
Lumen 

Longest 
Tail 

Lumen Proximal 
Balloon 

The COURNANDX Double Lumen Catheter lumens can be distinguished as (ollows: 

Item i» 

001556 
001558,1 
00156(J' 

Former 
Catalog * 

5910 
5910 
5910 

Shorter Tail 

distal lumen 
distal lumen 
distal lumen 

Longer 
Tail 

proximal lumen 
proximal lumen 
proximal lumen 

"Trademark ol E. I. DuPont de Nemours & Co.. inc. 
BROCKENBROUGH, COURN.-,ND DETERGICIDE. DOTTER-LUKAS EPPENDORF, GEKSiN.. 
GOODALE-LUBIN, LEHMAN. POSITROL, RODRIGUEZ-ALVAREZ, SHIPE^. SO'.ES USCI and 
VARIFLEX are Tradem3ri(S Registered in the U.S. Patent and Traoemarl^ Otdce by C. R. 
Bard, inc. 
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- A i<; rri Psi r)(~vV TRANSSEPTAL EQUIPMENT 

5410 

7410 

9110 

4665 

PvOSS TRAK'SSEPTAL EQUIPMENT 
ROSS TEFLON AND WOVEN DACRON CATHETERS ROS'i r ; tANSSEPTAL NEEDLES 

The Ross catheter has a thin wall construction utilizing an inner core of smooth bore nylon, reinforced v.'ith v/oven 
Dacron, in sizes 6F to 8F. Size 9F is constructed of woven Dacron. The 7410 Ross catheter has a thin v/all Teflon 
construction available in sizes 6F to 9F. The 9722 removable Adapter (page 46) and 8457 nylon tubing (page 49; are 
accessory equipment. The Ross catheter is used for transseptal left heart catheterization. 

LENGTH SIZES 

ROSS CATHETER (WOVEN DACRON, THIN WALL) 

ROSS CATHETER (TEFLON, THIN WALL) 

ROSS TRANSSEPTAL NEEDLE 

59.5 cm 

59.5 cm 

24 inches 

6F to 9F 

6Fto9F 

16-20 ga. 

16 gauge needle fits 9F Ross catheter; 17 ga'Jge needle fits 8F catheter; 
18 and 19 gauge needle fits 7F catheter; 20 gauge needle fits 6F catheter. 

Reference: Ross, 1., Jr., Braunwald, E. and Morrow, ft. E, "Transseptal left atrial 
puncture: new technique for the measurp.ment of left atrial pressure in man." 
American Journal of Catdialo^y, 3:653, 1359. 

PAULIN TRANSSEPTAL TECHNIQUE 
PAULIN TRANSSEPTAL NEEDLE, (COMPLETE WITH BLUNT STYLETTE) 
Needle length 85 cm, diameter 1.5 mm 

This needle is used for selective transseptal angiography. Cne of the 
following spring guides and the gray Kifa tubing is recommended to be 
used in connection with the Paulin technique. 

1 i -

-7^^-

4654 SPRING GUIDE, WITH FLEXIBLE TIP (3cm) 
Size (00) .054". length 120 cm 

4655 SPRING GUIDE, WITH FLEXIBLE TIP (3cm) 
Size (OD) .054", length 150 cm 

4 6 0 4 KIFA TUBING, GRAY 
Size 8.4F, 17 ft. coils. 
The tubing is cut to desired length {65-75 cm) and curved about 4 cm 
from the tip to an angle of almost 180 degrees. The inner side cf the 
curve is perforated with 3-5 lateral holes. 

TECHNIQUE: 
The catheter is inserted percutaneously/through the right femoral vein and advanced with'the aid of a spring 
guide against the right atrial septum./The spring guide is replaced by the transseptal needle, the sharp tip of 
which is protected by a blunt stylette. The blunt stylette is withdrawn and the sharp needle advanced 1.5 cm beyond 
the catheter tip through the atrial septum. The blunt stylette is re-inserted to avoid damage to the catheter when 
It is advanced over the needle into the left atrium. When all lateral side openings have passed the atrial septum the 
needle is withdrawn. The catheter may be advanced further to the ieft ventricle. 
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ENDOMYOCARDIAL BIOPTOME C ' \ '«' 1 l i t 1! ( 1( 

• ^ 
X~ ' .^>N—— f- r A l L l l l . L 

t l - i . ^ t l l r Y.,i' . ..lUnfi ... . . . I . , - . . ^ . . m..—.»».c^/«.u»^— - in ' i i r 

E-^-.^TGr^c 

This instrument is used tu obtain endomyocardial biopsy specimens. The 
method is useful in assisting accurate diagnosis by obtaining a small 
piece of tissue which is sufficient for histological examination. 

The instrument is inserted from the right common carotid or axillary 
artery to obtain a piece of tissue from the left ventricle. The left cubital 
or axillary vein is used when obtaining tissue from the right ventricle 
or right atrium. 

The Bioptome can be cleaned and disinfected using Detergicide (Page 53) 
and sterilized with Ethylene Oxide Gas or boiling water. 

When sterilized in boiling water, keep distal tip coiled with a suture. 

Reference: Souji, Konno, M.D. and Shigeru Sakakibara, M.D., F.C.C.P. "Endii-Myocardial 
Biopsy." Diseases of the Chest. Vol. 44, No. 4, Oct. 19B3. 

9400 
LENGTH 

110 cm 

SIZE (Small) 

tip —2.5 mm diameter 
shaft —2.0 mm diameter 

9401 
LENGTH 

110 cm 

SIZE (Large) 

tip —3.5 mm diameter 
shaft —3.5 mm diameter 

Bioptome 

Endocardium 

Myocardium 

Bioptome Positioned Ready to tai<e Biopsy Biopsy Taken 
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e c h n I a u e produc t s 
. . . da t a C 

(Continued) BROCKEfMBROUGH NEEDLE SET 

For Transseptal Left Heart Catheterization and 
Left Ventricular Angiocardiography 

A New Technique for Left Ventricular Angiocardiography and Transseptal Left Heart 
Catheterization by Edwin C. Brockenbrough, M.D.* and Eugene Braunwald, M.D.* The 
American Journal of Cardiology, December I960, pages 1061-1064. 

(]) Percutaneous puncture of right femoral vein 
by ]6G thin-wall needle. 

(2) With stylet removed a flexible guide 
wire is then passed through the needle 
and into the vein. 

(3) The needle is removed and a flexible, radiopaque 
catheter is introduced over the guide wire well 
into the vein. The catheter is 70 cm long with a 
pre-set send. 

C 
'^^^^^.^.vxxs^:^^^ 

(4) The wire is removed. 

c 

^ ^ ^ ^ 5 ^ ^ ^ ^ ^ ^ ^ ^ ^ ? ^ ^ : ^ ^ ^ ^ ^ ^ ^ 

(5) The 190 straight Ross Needle stylet, 
69.5 cm long, is introduced into the catheter. 
They are advanced together through the'femoral 
vein and inferior vena cava. ^<: :§$^\^ \^-OvN^ 

CT-8 
•From the Clinic of Surgery, National Heart Institute, Bethesda, Md. 

^ ^ ^ ' - - ^ ^ : % ^ ' ^ ' ^ \ ^ : ^ 
]/2cm 
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echn iaue p roduc t s 
. . . da ta 

BROCKENBROUGH NEEDLE SET 

For Transseptal Left Heart Catheterization and 
Left Ventricular Angiocardiography 

(6) 

(7) 

The catheter and stylel are aJ\jii.-cd 
into posilion in the ripjii airiuiii. 

The stylet is rep,3ccd h_\ a pnlnii-J 
21G transseptal needle 1] cm lone, 
and the catheter and needle pusiu.ineJ 
against the interarierial sepium in ihe 
region ofthe fossa ovale. The srpiu;;) 
is then punctured b\ advaiu-iii;.' llie 
needle tip. Entry is cnnfirnuJ l>> 
pressure measuremenl and the wiih 
drawal of oxygenaied blood 

i : ;•; J : \ j ' . : J ; 

I i r V, i ! l ••• ! ' • i ; 

(9) The needle is held in poMiior. .i- I 
the catheler slipped over ilie nreJ!r 
and with the aid ofthe prc-vi cu; 
vature the catheter is pav̂ cJ it:!.' 
the left ventricle. 

(10) The needle is wiihdrawi; an J r.. . 
adapter attached to the provirr.j' / 
end of the catheter. Piesu::-.- î  
measured and iefi ventn.-ulj' 

^ k angiocardiograph)- is perfornir J 
^ ^ selectively in either the jtnum 

or ventricle. 

/ : 

I . - • 1 

l ^ ( , 

\ l l r l i a l t i u n i l 

^-^^ 

CT-9 
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COURNAND CATHETER 
(FOR "PUL. VEIN WEDGE ANGIOS) 

<• ANGIO CATHETER (5-9 FRENCH) 
(FOR SELECTIVE LV OR LA ANGIO) 

BALLOON CATHETER 

(FOR PROGRADE APPROACH TO Asc. Ao.) 

HIGH FIDELITY CATHETER TIP 

TRANSDUCERS AND/OR FLOW flETERS^ 

ELECTRODE CATHETERS 
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