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Andrew A. Marino, Ph.D. 
President 
Plastafil, Inc. 
P.o. Box 268 
Belcher, Louisianna 71004 

RE: P900020 

JUN 2 2 1~9J 

Plastafil CFs• (Carbon Fiber System) 
Received: March 26, 1990 

Dear Dr. Marino: 

Food and Drug Administration 
1390 Piccard Drive 
Rockville, MD 20850 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug 
Administration (FDA) has completed an initial review of your premarket 
approval application (PMA). We regret to inform you that your application 
is incomplete and cannot be filed at this time. This means that the PMA 
will not undergo further review by CDRH until the deficiencies listed below 
are corrected or adequate justification for the omission of any item is 
submitted. 

In order for the PMA to be filed, you must respond to the following 
deficiencies: 

1. You must provide an explanation as to why this study was not 
conducted in compliance with 21 CFR Part 812 as required in 21 CFR 
Part 814.20 (b)(6)(ii)(B). It appears from the study design 
reported in the PMA that several changes and deviations from the 
original protocol occurred in violation of 21 CFR Part 812.35. 
Proper compliance to the investigational plan is the 
responsibility of the sponsor as described in 21 CFR Part 812.46. 
For instance, you must provide an explanation of why you include 
an open phase with no control patients when there was no provision 
for such a trial in the original design, and why the randomization 
scheme was changed to result in a 3:2 ratio of device treated to 
controls from a 1:1 ratio. In addition, please explain why 
implants were used in nine patients who had injuries only to the 
posterior cruciate ligament which was not one of the subgroups 
approved for this study. 

2. You must report on all complications with the device. The report 
on complications is not complete as required in 21 CFR Part 814.20 
(b)(6)(ii) because the incidence of synovitis, extra-articular 
infections, intra- and extra-articular failures, graft laxity, 
septic arthritis, and presence of carbon particles are not 
reported. 
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3. Patient accountability is extremely poor. It is not possible to 
identify all patients entered in the study who remained through 
its completion. A flow chart showing all patient groups from the 
initiation of study through its termination would clarify this. 
All withdrawals, losses, formation of new sub-groups should be 
clearly indicated in the chart. 

4. Patient follow-up information is incomplete and confusing as 
reported. The "random-sampling model" suggested is not 
acceptable. Information for each parameter measured should be 
presented in life tables to include data for each time point as 
specified in the study protocol (that is, 0, 3, 6, 9, 12, and 24 
months) plus any length of time beyond 2 years. The intervals 
should be selected in such a way that each patient is represented 
once in each interval. The following information should be 
included in such a table: 

a. patients in each category; 

b. patients lost to follow-up; 

c. patients due for follow-up visit; 

d. complications; 

e. withdrawals; 

f. deaths; and 

g. missing data. 

5. It is not possible to assess whether randomization of the sample 
population into control and treated groups was achieved. You must 
explain how randomization was achieved. 

6. The mechanical testing data are inadequate because no bending 
fatigue, tensile fatigue, creep or abrasion test data have been 
provided. The CDRH Intra-Articular Ligament Guidance Document 
should be consulted in order to provide the necessary test data 
for this PMA submission. 

7. The Manufacturing Section lacks sufficient information to validate 
the sterilization process for this device and to determine whether 
this process adversely affects the device's physical and 
mechanical properties. The sterilization information must include 
the sterility assurance level of the device for the radiation 
sterilization process, the radiation dose, the radiation source, 
and complete validation data. Also, complete information 
concerning device packaging, bioburden, and pyrogen testing must 
be submitted. 
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Page 3 - Dr. Andrew A. Marino 

As provided by 21 CFR 814.42(d), you may resubmit the PMA with the 
additional information necessary to correct the above deficiencies or 
you may request in writing within 10 working days of your receipt of 
this letter an informal conference with the Director of the Office of 
Device Evaluation (ODE) to review the decision not to file the PMA. 
Any review will be based only on information within the existing PMA 
and will be limited to a reconsideration as to whether any of the not 
filing criteria in 21 CFR 814.42(e) apply. The Director of ODE will 
hold this informal conference within 10 working days of receipt of the 
request and will render a decision on filing within 5 working days 
after the informal conference. If, after the informal conference, FDA 
accepts the PMA for filing, the filing date will be the date of the 
decision to accept the PMA for filing. If the Director of ODE does 
not reverse this decision not to file the PMA, the applicant may 
request reconsideration of the decision from the CDRH Director. 

A request for reconsideration by the Director of CDRH must be 
submitted in writing within 30 working days of your receipt of a 
denial for filing from the Director of ODE. The request must contain 
written descriptions of your positions on the issues critical to 
filing. The Director of CDRH will render a written decision within 60 
days of receipt of your request. If, after the review by the Director 
of CDRH, FDA accepts the PMA for filing, the filing date will be the 
date of the decision to accept the PMA for filing. If, after his 
review, the Director of CDRH does not reverse this decision not to 
file, that denial constitutes final admlnistrative action for the 
purpose of judicial review. 

The following additional deficiencies were noted in this initial 
review. While they did not directly relate to our decision to not 
file your PMA, you should make every effort to address them in your 
next amendment. 

1. Justify why the total scores for patients in the control and 
treated groups cannot be used to establish a success/failure 
criteria for this study. 

2. Submit subject report forms for all patients. 

3. Submit an acceptable justification for the sample size 
determination. 

4. Provide a summary of the complication rates for each investigator. 

r 5. Submit the baseline data for the South African studies along with 
i a description of the selection criteria used to select these 

cases. 
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6. Provide revised chi square test analysis to compare distribution 
of data at time intervals that meet the conditions in Item #4. 
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/ If you need to obtain clarification regarding any of the above 
deficiencies and the measures required to correct them, a request for 

~ an informal conference with the Director of ODE is inappropriate. 
! Instead, we suggest that you contact or meet informally with the 

reviewing ODE division. 
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Any resubmission of the PMA to correct the above deficiencies, any 
request for an informal conference with the Director of ODE to review 
this decision not to file the PMA, or any other correspondence 
pertaining to this PMA should be identified as a PMA amendment and 
should include the above PMA reference number to avoid unnecessary 
delays in its processing. Please submit 6 copies, or 3 copies in the 
case of a request for an informal conference. Please address all 
submissions to: 

PMA Document Mail Center (HFZ-401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
1390 Piccard Drive 
Rockville, Maryland 20850 

FDA must consider the PMA to have been voluntarily withdrawn if you do 
not respond in writing to this request for an amendment within 180 
days of the date of this letter as provided under 21 CFR 814.44(g). 
You.may, however, amend the PMA within the 180 day period to request 
an extension of time to respond. Any such request is subject to CDRH 
approval and must justify the need for the extension and provide a 
reasonable estimate of when the requested information will be 
submitted. If you do not amend the PMA within the 180 day period to 
(1) respond to the above deficiencies, or (2) request an extension of 
time to respond and have the request approved, FDA will close this 
file and not accept any amendments referencing this PMA number. Under 
these circumstances, any resubmissions will be given a new PMA number 
and will be subject to the requirements of 21 CFR 814.20. 

This letter reflects the current progress of our review of your 
application. It should be noted that the time allotted for the agency 
to perform a filing review and the condition of your PMA may not have 
permitted us to identify all deficiencies that the application may 
contain. Please be advised that continued review of your application 
and/or your response to this letter may result in additional 
deficiencies. 
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l If you have any questions concerning the deficiencies listed above, 
t please contact Michael J. Blackwell, D.V.M., M.P.H., at (301) 

427-1036. 
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Sincerely yours, 

e.~ 'i;er/
4 r--

Director, Premark~A~proval Staff 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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PLAST AFIL, INC. 
P. 0. Box 268 

Belcher. Louisiana 71004 

February 21, 1991 

PMA L'ocutr ent Mail Center (HFZ -401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
1390 Piccard Drive 
Rockville, MD 20850 

RE: P900020 
Plastafil CFS 111 (Carbon Fiber System) 

Dear Sirs, 

ANDREW A. MARINO. PH. D. 
PRESIDENT 

This letter and its appendices are in response to FDA's letter dated June 
22, 1990. On recc-mbEr 1~, 1990 I reouested an ectension of time within which 
to respond to the deficiencies listed in FDA's letter. 

In what follows, "I" refer1:1 to both Plastafil, which is the sponsor of 
the CFS 111 Carton Fiber System, and to me personally. "PM~" refers to Plasta
fi1' s Pre-market Approval application listed above. "IDE" refers to Plasta
fil' s investigati0nal device E!Kemption ff.G820122/SJ.3. "Device" refers to eith
er the portion of the CFSTII Carbon Fiber SystEm consisting of the carbon-fiber 
implant itself, or to the carbon-fiber implant tog€ther with the fixation de
vices, whichever is appropriate in the circumstances in which the term is 
used. "Cases" refers to patients who received the Device; "Controls" refers 
to patients who received standard therapy. uGuidance Document" refers to 
Guidance nocument for the Preparation of Investigational '('evic e Exemptions s.nd 
Pre-Market Approval Applications for Intra-Articular Prosthetic Knee Ligament 
Devices, Division of Surgical and Rehabilitation Devices, Center for r.evices 
and Radiological Health, USFDA, 1987. 

FDA requested responses to thirteen deficiencies, described in seven num
bered paragraphs, and in six statements in one unnumbered paragraph. I have 
responded to each point, in the order in which it was raised. In some cases I 
divided FDA's cot11mer.t into Eeveral !)arts to facilitate a reply. In each in
stance, FDA's comment is reproduced verbatim, followed by Plastafil's reply. 

FDA: Page 1, Paragraph 1, Sentence 1: "You must provide an explanation as to 
·why this study was not CO[lducted in cot!!pliance with 21 CFF Part 812 as requir

ed in 21 CFR Part 814.20 (b)(6)(ii)(B)." 

PLASTAFIL REPLY: The aforementioned section requires: "a statement that 
each study was conduct £d in compliance with Part ~12 or Fart P-13 concern
ing sponsors of clinical investigations and clinical investigators, or if 
the study was not conducted in con:pliance with those regulations, a brief 
statenent of the reason for the noncompliance." The term 11study11 is not 
definPd in 'Part P14, but from 21 CFR 814.20 (b)(6)(ii) it seems that the 
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term refers to clinical investigations involving human subjects with the 
Device, whether or not conducted under an IDE. Plastafil's clinical in
vestigation under the IDE was conducted in compliance with Part 812. It 
was also conducted in compliance with the Institutional Review Board reg
ulations in Part 56, and in compliance with the informed consent regula
tions in Part SO. 

The clinical studies conducted by Drs. t1are, Demmer, Botha, and Penny re
ported in the PNA application were not conducted ir. compliance with the 
Institutional Review Board regulations (Part 56), the informed consent 
regulations (Part 50), or regulations concerning sponsors of clinical in
vestigations and clinical investigators (Part 812). The reason for non
compliance t:as the:t the investigators had no legal or other obligation to 
comply with the aforementioned Parts. This information has previously 
been furnished (4E-1*, 2; 4E-21). In brief, the surgeons, each of whom 
is a citizen of a foreign country, provided the results of their clinical 
studies because the FDA staff felt that the information would be useful 
with regard to evaluating Plastafil's P.MA, notwithstanding the fact that 
it was not generated under Plastafil's IDE. 

FDA: Page 1, Paragraph 1, Sentences 2, 3, 4, and 5: "It appears from the 
study design reported in the PMA that several changes and deviations from the 
original protocol occurred in violation of 21 CFR Part 812.35. Proper compli
ance to the investigational plan is the responsibility of the sponsor as de
scribed in 21 CFR Part 812.46. Fer instance, you must provide an explanation 
of why you include an open phase with no control patients when there was no 
provision for such a trial in the original de sign, and \o;rhy the randomization 
scheme was changed to result in a 3:2 ratio of device treated to controls from 
a 1:1 ratio. In addition, please explain why implants were used in nine pa
tients who had injuries only to the posterior cruciate ligament which was not 
one of the subgroups approved for this study." 

PlASr.::'AFIL ~EPLY: Staff raises the issues of (1) an open phase with no 
control patients; (2) the use of the implant in patients who had injuries 
only to the posterior cruciate ligament; and (3) the use of the 3:2 ra
tio, not a 1:1 ratio. I will reply to the first two issues together, and 
the third is~ e separately. 

Non-IDE Device Use. In mid-19o3, Dr. John Albright expressed a desire to 
use the Device in some patients who had an injured posterior cruciate 
ligament or who had a totally dislocated knee (salvage patients). During 
the summer of 1983 I presented Dr. Albright's proposals to FDA staff 
during several telephone conversations. I explaine~ Plastafil's willing
ness to provide the Device, and Dr. Albright's willingness to undertake 
the responsibility for its use. Plastafil's concern was that our actions 
might be construed as marketing the Device in violation of Section 301 of 
the Food, Drug and Cosmetic Act (FD&C) -- which was not the case. I 
asked: ( 1) Did the proposed uses amount to requests for approval of a 
modification of the IDE so as tc include two additional study groups; 
(2) for the purposes of the proposed uses, was the Device a Custom Device 

*Volume 4E, page 1 of tne PMA. Subsequent references in this form similarly 
refer to the indicated volume and page numbers of the PMA. 
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within Section 520(b) of the FD&C let and therefore exempt from Section 
515? Initially, it was suggested that the proposal amounted to the in
clusion of additional study groups, and that some formal steps l-.Tere neec'
ed for the inclusion to be valid. But I pointed out: (1) The Device was 
not offered for commercial distribution to Dr. John Albright (or anybody 
else). (2) The Device was used to meet the unique needs of Dr. Al
bright's patients; Plastafil neither requested nor received a list of in
clusion or exclusion criteria for use of the Device, nor did Plastafil 
make any recommendations regarding either criteria. The Device was used 
in particular patients whose clinical and anatomical features were, in 
Dr. Albright's discretion, suitable for use of the Device. (3) The De
vice was not commercially distributed, and no fee was charged for the De
vice. (4) Plastafil was not regularly engaged in providing Custom revic
es, and that we would not do so for any individual other than Dr. John 
Albright. then Plastafil was satisfied that its actions would not be 
viewed as commercial distribution of an unlicensed medical device in 
interstate commerce, it provided the Devices to rr. Albright to use as he 
thought appropriate. Plastafil never advocated the Device for use in 
salvage procedures because our rationale for the use of the Device did 
not extend to such an application; furthermore, we never advocated use of 
the Device for isolated PCL injuries because we had no intention of con
ducting a study that would directly test that hypothesis. Despite these 
facts, Plastafil made no attempt to impose its judgment on Dr. Albright, 
and made the Device available to him at his request, based on our respect 
for his efforts and his judgment. 

21 CFR Part 812.46 describes the sponsor's responsibility in the situa
tion in which an investigator fails to comply with the investigational 
plan. No investigator in Plastafil's IDE clinical study failed to comply 
with the investigational plan because each investigator, insofar as I am 
awar•·, subst;ntially adhered to the investigational plan with regard to 
all its pertinent and substantive aspects including entry criteria, ran
domization, surgical procedures employed, handling anc1 treatment of the 
device, and conduct of follow-up examinations. 

In summary, for the abovementioned reasons, it is a mischarac teriza tion 
of Plastafil 's activities to assert that the isst•es raised were "devia
tions from the original protocol ••• in violation of 21 CFR Part 812.35.'" 
The first issue related to a use of the Device that was thoroughly dis

cussed with Staff at the time the use was carried out, and which was 
justified by considerations not pertinent to the IDE. The second issue 
related to an appropriate use of the Device that did not involve the 
hypotheses considered in the IDE study. 

3:2 Allocation of Patients. In the IDE we said: "The randomization 
scheme used to allocate patients to treatment groups will result in ap
proximately one experimental for each control'" (emphasis added). The 
question posed by Staff therefore amounts to whether our use of a patient 
ratio of 1.5:1, ;=~nd not 1:1 is a "change .. within t'he ceaning of the ap
plicable version of Section 812.35. l-Ie concluded at the inception of the 
study that: it was not such a change and that the use of 1. 5:1 rather than 
1:1 was scientifically desirable and justified. There were several bases 
for our conclusions. 

Not a change within the meaning of Section 812.35. On January 18, 1980 
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the FDA promulgated a final rule regarding Section P 12.35 (supplemental 
application), effective July 16, 1980 (45 FR 3755) that provided in pert
inent part: "(a) Changes in Investigational Plan. A sponsor shall (1) 
submit to FDA a supplemental investigation if the sponsor or an investi
gator proposes a change in the investigational plDn that may affect its 
scientific soundness or the rights, safety, or welfare of subjects, and 
( 2) obtain IRB and rDA approval of the change before implementation •••• " 

In adopting this final rule FDA made it clear that it was intenced to 
apply only to changes affecting the safety of subjects or the validity of 
the investigation: "Supplemental applications are required only for the 
addition of new institutions to an investigation and for changes in the 
investigational plan that may affect the scientific soundness of the 
study or the rights, safety, or welfare of subjects" (45 FR 3745). 

On January 27, 1981 the FDA adopted an amendment to Section 812.35, 
effective July 27, 19&1 which read in pertinent part: "(a) Changes in 
Investigational Plan. A sponsor shall: (1) Submit to FDA a supplemental 
investigation if the sponsor or an investigator proposes a change in the 
investigational plan and (2) obtain IRB approval (see Section 56.110(b)) 
and FDA approval of the change before implementation ... 

FDA again amended this Section, effective April 12, 1983 (48 FR 15621) to 
provide, in pertinent part: "(a) Changes in Investigational Plan. A 
sponsor shall: (1) Submit to FDA a supplemental investigation if the 
sponsor or an investigator proposes a change in the investigational plan 
that may affec.t its scientific soundness or the rights, safety, or wel
fare of subjects and (2) obtain FDA approval of any such change and IRB 
(institutional review board) approval t1hen the change involves the 
rights, safety, or welfare of subjects (see Sections 56.110 and 56.111), 
before implementation." 

The Section was modified again (50 FR 25909, June 24, 1985; 50 FR 2P932, 
July 17, 1985) and presently reads as follm·7s: "(a) Changes in Investi
gational Plan. A sponsor shall: (1) Submit to FDA a supplemental invest
igation if the sponsor or an investigator proposes a change in the inves
tigationol plan that may affect its scientific soundness or the rights, 
safety, or welfare of subjects and (2) obtain FDA approval under Section 
812. 30(a) of any such change, and IRB approval when the change involves 
the rights, safety, or welfare of subjects (see Sections 56.110 and 
56.111), before implementation ...... 

Even if use of a patient ratio of 1. 5: 1 were to be considered a "change", 
the only aspect of the study to which it could reasonably be viewed as 
pertinent is that of the study's scientific souncness. That is, use of 
this ratio has no direct link with the question whether the device in any 
particular patient is more or less safe, or more or less efficacious. 
Thus, if there were a "change" within the meaning of Section 812.35, it 
affected "scientific soundness". But our IDE study was authorized by 
letter dated Uarch 4, 1983, and the version of Section 812.35 that was in 
effect as. of that date specifically removed "scientific soundness" as a 
"change" that must be submitted to FDA for prior approval. As a conse
quence of ther.e consicerations, I ir.terpreted the law to mean that even 
if there were a "change", it was not a change that required a formal 
supplemental application. 



r 
r 
i 

~ 
! 

~ 
) 

l 

r 
I 

r 
r 
I 

r 
r 
I 

~ 

i 

r 

r 
r 
I_ 

(MI'l 
( 

i 

r 
I 

pml 
I 

r 
I 

r:' 
i 

Affirmative reasons for the choice of the 1.5:1 ratio. Assume that two 
surgical therapies are available to treat a particular disease, and that 
both J:-rocedures are performed · routinely but that there is no scientific 
evidence to indicate which procedure is superior. The uncertainty could 
be resolved by randomizing subjects to the two procedures, and performing 
suitable follow-up determinations. If the investigating surgeon routine
ly performed both procedures, the study would contain no a priori bias 
regarding degree of surgical skill. However, if the patients randomized 
to one arm were operated on by a surgeon experienced in that procedure, 
and the surgeon had no experience with the second procedure, then any 
dif~erence bet~een the two patient groups ~ight be due to either the rel
ative merits of the procedures, or the relative skills of the surgeon. A 
similar difficulty in experimental design occurs whenever a new therapy 
is to be tested against a standard therapy; in such instances, surgeons 
have experience with one procedure, but not the new procedure, and conse
quently any measured decrement in efficacy in the new procedure might be 
due to relative inexperience. One acceptable strategy to overcome this 
difficulty is to provide, in advance, that the number of subjects receiv
ing the new treatment will be greater than those who receive the standard 
treatment. The rationale is that the relative inexperience will be aver
aged over a large: subject population than would otherwise have been the 
case, thereby lessening the impact of this confounding variable on mean 
performance. Based on this consideration, and after reviewing other 
clinical studies in which a similar rationale was invoked, we chose to 
conduct tl:is stucly at a case: control ratio of 1. 5:1. 

FDA: Page 1, Paragraph 2: "You must report on all complications with the 
device. The report on complications is not complete as required in 21 CFR 
Part 814.20 (b)(6)(ii) because the incidence of synovitis, extra-articular 
infections, intra- and extra-articular failures, graft laxity, septic arthrit
is, and presence of carbon particles are not reported." 

PLASTAFIL REPLY: The statement suggests that Plastafil has violated the 
afort.:mentioned Section because the "incidence" of the above-listed clin
ical states was not reported. The Section, however, is silent regarding 
each of the listed clinical states. Staff's assertion, therefore, is not 
correct. 

The listed clinical states are not defined in the IDE, and I do not un
derstand how the absence of information regarding undefined clinical 
states can be considered as a violation of the CFR. I cannot provide 
specific information unless the requests are posed using terms that have 
a meaning within the context of our study -- each of the listed terms 
have no such ~peci fie meaning because tley are ~udgments, not depenclent 
variables. 

The phrasing of Staff's comment creates an irresolvable conflict between 
the ceaning of c. scientific term and the pattern of clinical practice. 
"Incidence" means frequency of occurrence of an event in a population 
within a particular time interval. Carbon fibers are not radio-opaque, 
and the presence of carbon-fiber debris (which is what I assume to be the 
is ue raised here by Staff) cannot be determined unless the patient is 
arthroscoped (and even that may not be sufficient). It is not acceptable 
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to conduct routine arthroscopic examinations ir the a~sence of 
symptomatology, and in our IDE' we expressed no intention to do so Thus, 
it is impossible for me to report the incidence of carbot'l particl~s. 

In alleging the deficiency, I think there has been a failure to recognize 
t~e cha~e in the nat~re of decision-making within the surgical special
tles wh1ch the Fl'A, ltself, spearheaded. The public record shows that 
sponsors routinely presented the results of uncontrolled clinical studies 
in which clinical endpoints were evaluated usi11g subjective criteria: 
Patients did "excellent", "good", or "poor", and they had "graft laxity", 
"synovitis", and they were "satisfied" or "unsatisfied." Since it is the 
practitioner that is the ultimate consumer of the research, the attenpt 
to express both the design of the study and its results in clinical terms 
makes eminently good sense. The drawbaclr in this approach is that it 
does not provide an objective basis for the degree of confidence that one 
may place in the conclusior of the study. 

There is another procedure for conducti~ a clinical study. Groups rep
resentative of patierts with a specific pathology are treated using al
ternative therapies, and the results are compare:l using acceptable clin
ical and statisticel methods, stipulated in advance. These methods must 
be clinical, otherwise the study has no meaning; they must be statistic
al, otherwise the study is not superior to the alternative methodology. 
The basic process for impl ementi~ this procedure is to focus on a clin
ical state, define it in terms of a symptomatology, ascertain the grades 
or levels of the symptomatology, create a realistic a priori classifica
tion schene, and finally, determine whether treattiient affects distribu
tion within the schane (by analyzing the mean or median of the score 
characterizing the symptom used to defire the clinical state, or the fre
quency distribution of patients in the various states as a function of 
treatment). This procedure rE!Iloves (or ~oes a lonJ.! way toward removing) 
the objection that the conclusion of a clinical study using the anecdotal 
method was too subjective. The price paid when the scientific method is 
used is that some clinical states, while remaining of crucial importance 
with regard to clinical judgli'ent, patient management, diagt'losis, and 
treatment, simply have no well-defined meaning within the decision-making 
process wherein the investigator seeks to ascertain the superior ther
apy. In this process, the clinical state has been replaced by the sum 
total of the symptoms deemed pertinent. 

FrA has repeatedly made it clear that it prefers and expects well-design
ed clinical studies involving appropriate control groups assessed with 
regard to well-defined objective e11dpoints using appropriate statistical 
methodology. This is the kind of study Plastafil promised to perform 
when the IrE' was approved in 19P.~, and it is the kind of study that Plas
tafil did, in fact, perform. Flastafil did not perform an anecdotal 
study, and therefore we cannot provide anecdotal evidence. 

( 1) hith respect to "syt'lovitis". Synovitis is a clinical condition in
volving inflammation of the synovial lining of the joint; its presence or 
absence (except in a florid coroitior) is a tratt er of clinical judgroent. 
I am unaware of any methodology by which the presence or absence of the 
patholo~y can be uniquely cleterminEd. t-4oreover, the incidence of syno
vitis itself is t'lOt a meaningful number because, however the condition 
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may actually be defined, it is expected to occur in all patients to some 
extent. The pertinent question is whether the incidence of synovitis in 
the Cases (patients who received carbon fibers) differs from that in the 
Controls (patients who received standard therapy). The best response 
consists in characterizing the Cases and Controls with regard to paramet
ers that were accepted prior to the study as being characteristic of the 
pathology. This was done in Volurne 4E, Tables 9-14 for pain, and Tables 
21-26 for swelling for all the patients in the study. The format employ
ed in the preparation of the Tables was that specified in the Guidance 
Document. A pertinent response to Staff's question is also contained in 
the parameter SYMPTO~~ defined in the IDE. The data from our study in 
the format SYMPTOMS is given in Enclosure 1 with this response. 

(2) With respect to extra-articular infections. On page 4D-17 we report
ed "Mark Boo1ar (non-randomized study, LSU) experienced pain and tender
ness in the area of the toggle, and it was removed in his physician's 
office unde 1 local aresthesia. Bryan Co< per (LSU) underwent removal of 
both medial bollards after he developed an abscess two weeks postopera
tively.'" These were the only extra-articular infecticns (or possible in
fections) noted in our study. 

(3) Intra-articular failures. I am unable to provide a definitive reply 
because I do not know what Staff means by "failurt1 S'". If "failure" means 
a situation in which an initial treatment did not satisfactorily resolve 
an initial complaint, resulting in a second procedure for the same com
plaint, then the treatment failures in the Plastafil study were described 
on t=ages 4D-15 and 40-16. There were four intra-articular treatment 
failures in the controls and four intra-articular treatment failures in 
the carbon-fiber patients in the chronic category; there were no other 
treatment failures. 

(4) With regard to graft laxity. I am unable to provide a definitive 
reply because I do not knew what Staff means by "graft laxity." More
over, I do not understand the pertinence of a request for information re
garding graft lE.xity because -we have petformed a controlled clinical 
study; consequently, no dependent variable has specific meaning except 
with relatiun to the magnitude of the corresponding variable in the con
trol group. We provided information regarding numerous clinical tests 
and signs (see Tables 57-68, 103-107) that are pertinent to laxity. The 
tables were prepared according to the "distribution of scores for each 
objective item from Appendix 6 and subjective item from Appendix 5 for 
the entire population, at each time point of data collection according to 
the format of Appendix 11'" as required in the Guidance Docucer·t. The 
data from our study in the format STABILITY is given in Enclosure 1 with 
this letter. 

(5) Septic arthritis. We think none, but the limitations and ambiguities 
described in our response to the four previous clinical states applies 
with equal force here. 

(6) ·Presence of carbon fibers. We were unable to report the fact or ex
tent of presence of carbon fibers in the knee joint in any scientifically 
oLjective tmnner. Such a determination would have required arthroscopic 
surgery, tissue biopsy, and a validated quantitative procedure for 
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analyzing the biopsy specimens. Such a strategy was not proposed in our 
IDE, and would probably have been ethically unacceptable. The objective 
information that is available Which bears on the issue, and which may be 
evaluated to make judgments about the existence and extent of carbon fib
ers in the joi1.t consists of (1) observations regardir1g patient symptoms 
(under the hypothesis that a significant presence of carbon-fiber debris 
would have produced symptoms); ( 2) an analysis of the pertinent animal 
studies regarding the issue of carbon-fiber debris; and (3) the arthro
scopic examinations made by Dr. Penny in a series of patients Who agreed 
to be arthroscoped. This information has previously been presented to 
FDA, and we believe it supports the conclusion that trace presence of 
carbon fibers may be expectea in the joint, but the debris does not have 
functional significance. I know of no countervailing evidence nor any 
objective method by which the question might be more adequately assessed. 

FDA: paragraph 3: "Patient accountability is extremely poor. It is not pos
sible to identify all patients entered in the study who remained through its 
completion. A flow chart showing all patient groups from the initiation of 
the study through its termination would clarify this. All withdrawals, loss
es, formation of new sub-groups should be clearly indicated in the chart." 

PLASTAFIL REPLY: I am unable to provide a definitive reply because I do 
not know what Staff means by "completion", "termination", "withdrawal", 
"losses". None of these terms are defined in our study; consequently 
there is no unambiguous met hoc to determine whether they occurred, or 
when. 

We dealt with human beings who had their own likes, dislikes, priorities, 
and ambitions. Whe1. a patient chose not to return for a follow-up exam
ination, I lacked both the legal and moral author! ty to require compli
a nee. When faced with this difficulty, which occurred frequently, we 
accepted the patient's decision, and tried again later. No patient (with 
tht."" exception ciscussed below) is "lost" or "terminatec", and no patient 
"completes .. the study in any absolute sense. It cannot be assumed that 
all subjects dutifully appear when requested to co so by their doctor, 
because this did not occur in the real world in which we performed our 
s.tuc!y. Indeed, any study performed on subjects who appear on command is 
probably worthless with regard to establishing inferences for the general 
population. Our study centers were chosen to provide a representative 
patient sample; frequently, the patients did not conform to a schedule 
that suited Plastafil. Banal as it may sound, patients do not respond to 
a physician's request like automatons, and implementation of the federal 
regula tory scheme for medical devices must recornize this fact. As dif
ficult as the problem was at one year postoperative, it became increas
ingly more difficult as time passed. 

Staff's assertion "patient accountability is extremely poor" is factually 
erroneous, and it is my hope that the error will be apparent when Staff 
evaluates our data in the format provided in this letter (Enclosure 1) • 
The facts will show that our study is the best study involving an ortho
paedic implant that has yet been performed and reported, and is probably 
near the theoretical limit on patient accountability for a study involv
ir·g a cross-section of the population. The mjor difficulties I faced in 
reporting our data occurred because the IDE, the Guidance Document, and 
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the categories defined in FDA's deficiency letters frequently conflict 
with one another • 

FDA: Page 2, Paragraph 4, Sentence 1: "Patient follow-up information is in
complete and confusing as reported." 

PLASTAFIL REPLY: All follow-up information obtained during the course of 
this study has been summarized in the PMA; a copy of all case reports is 
incluced ~1 th this letter. Not every patient was followed at 3, 6, 9, 
and 12 months post-operatively for the reason that was described in the 
preceding Replies. The consequences of this fact are discussed below. 
The format of the follow-up information provided in the PMA was mandated 
by the Guida· ce Docu~ent -- it was not a format that we chose, nor a 
format that we proposed in the IDE. Confusion engendered by the prepara
tion of data in the Guidance-Document format is not reasonably attribut
able to shortcomings on the part of Plastafil. 

Plans describing (1) the format in which data would be presented for sci
entific evaluation, ana (2) the statistical methodology that would be em
ployed in evaluating the data were contained in the approved IDE. Below, 
I present: ( 1) the pertinent parts of the approved plan dealing with the 
format of the data and the decisional process to be employed in evaluat
ing device efficacy; (2) the data obtained pursuant to this plan (Enclos
ures 1 and 2); (3) an analysis of pertinent changes in the implementation 
of this plan (compared with the pla '' as originally approved); and ( 4) the 
results of analysis of the data performed according to the approved meth
odology. 

( 1) The Approved Plan. The plan that Plastafil proposed for evaluating 
the data from the clinical study is ·contained in pages 13-15 in the IDE. The 
part of the ap roved plan dealing with the data format and the decisional pro
cess to be employed in evaluating device efficacy is: 

Data Management 

Efficacy: The success of the carbon-fiber treatment will be determin
ed on the basis of statistical analysis of the results of Orthopaedic Ex
aminations of the patients. Each patient will be evaluated with regard 
to the five categories listed in Table 3, using the Forms contained in 
APPEN11lX A of this Protocol. The categories will be weighted, as shown 
in Table 3, to give the greatest weight to Stability (30%), equal rights 
to Symptoms, Function, and Pati£nt's Evaluation (20% to each category), 
and the least to Deformity (10%). 

Data for Symptoms and Function will be entered by the Investigator (or 
an appropriate assistant) at the time of the Orthopaedic Examination 
based on answers provided by the patient. A maximum total of 46 and 65 
points respectively can be achieved in the two categories; as will be the 
case for all categories shown in Table 3, the actual values measured will 
be adjusted, using ·the appropriate scale factors, to obtain the desired 
weighting of each category. 
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Let O(t) be the orthopaedic status of the patient at time t. O(t) is 
defined to be the sum Qf the weighted scores from each of the categories 
as follows: 

0 ( t ) = S s + F f + Dd + Xx + Yy. 

Where S, F, D, X, and Y, are the raw scores for each category as de
fined in Table 3, and the lower case symbols are the appropriate scale 
factors as defined in Table 3. For a patient with no knee disability, 
O(t) = 100. 

O(t) will be measured at the time of the pre-operative visit (O(o)), 
and at 3-12 months f'OSt-opei·ative. A healing Index, HI, may be defined 
as the ratio of the patient's status at any particular time, compared to 
that found at the pre-operative visit. 

HI = O(t)/O(o), t = 3, 6, 9, 12 months. 

Table 3. Caceao~i•• to be lvaluated-Duriat Orthopaedic !za•iaatioa, acd A11iaaed Veiahc. 

FACTOR 
TO FACTOR 

CONVERT RAW TO 
H.AXIKUM TO POINTS PRODUCE EFFECTIVt 

CATECORY RAW 0-100 0-100 ASSICNm ASSICNm FACTOR SCALE 
CATU:ORY SYMBOL !2!!!!'.! ~ ~ WEICKl' WEICHT ~ FACTOR 

Syapcou s 46 0.42 19.2 201 1.04 • 0.431 

Functioa , 65 0.42 27.2 20% 0.74 f 0.111 

DefomltJ D 22 0.42 9.2 10% 1.09 d 0.458 

StabllltJ X 48 0.42 20.1 ' 301 1.49 a 0.626 

Patlut'e v. sa 0.42 24.2 20% 0.83 'I 0.349 
Evaluatloa 

HI(t) will be computed in tlte manner described above for each patient 
in this study, and the values from the carbon-fiber patients will be com
pared, using the independent t-test, at 3, 6, 9, ar.d 12 months with those 
found from the corresponding control group. 

(2) The Data. The data collected in this study is presented in Enclosure 
1 on a patieut-by-pa ient basis prepared according to the format describ
ed above. Enclosure 2 consists of averages obtained using the data in 
Enclosure 1. Enclosure 2, page 1, contains the average scores for each 
orthopaedic category defined in the IDE as a dependent variable, as ass
essed pre-operatively. Page 2 contains comparable average values obtain
ed using all data in Enclosure 1 that was obtained more than 24 months 
post-operatively; also indic·ated on page 2 is the number of patients who 
contributed to the avera·ge. For example, there were 43 patients in the 
chronic category that received carbon fibers, and we had data regarding 
deformity on 41 patients that were at least 24 months post-operative; the 
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mean Deformity score was 2C.6, compared with 19.6 in the control group 
(for which data was obtained on 33 of the 36 patients enrolled). The 
av~rage follow-up times for each of the orthopaedic categories is listed 
on page 3. Page 4 of Enclosure 2 contains comparable information regard
ing the non-randomized group. 

( 3) The Changes • The decisional process itself is an essential part of 
the investigational plan. Wholesale or arbitrary a posteriori changes in 
the investigational plan would make it impossible- to perform valid sci
entific studies, but changes in some aspects of design, conduct, or data 
evaluation may be necf::ssitated by changed circumstances or unforeseen 
events. If so, the question whether the experimental hypotheses can 
still validly be assessed is raised. As discussed previously, not all 
patients were examined at 3, 6, 9, and 12 months post-operatively, be
cause some patients refused to appear for scheduled clinical appoint
ments. If a patient chose not to submit to a clinical examination at a 
particular time or within a particular time interval, there existed no 
legal nor moral force that could require compliance. There probably was 
not a single instance in Which a patient was not requested to appear for 
a timed follow-up at 3, 6, 9, and 12 months post-operatively. Neverthe
less, this situation constituted a change from the original plan. 

What are the scientific consequences of the absence of data at the timed 
intervals? If a patient failed to appear at a timed interval, and also 
failed to appear at all subsequent times, the patient would be lost to 
follow-up. Every patient lost to follow-up compromises, to some extent, 
the confidence that one might have in decisions based on the study data, 
because of the possibility of bias associated with decision-making using 
only part of the sample. The difficulty is that the investigator could 
not be certain that the patients still available for follow-up reflected 
or characterized those that were unavailable. Thus, the existence of 
patients lost to follow-up inexorably injects uncertainty into the deci
siotial process, thereby weakening any conclusion. 

If no patient is lost to follow-up -- that is, if there is some data for 
every patient, even if the data is not obtained at the same post-operat
ive time point for each patient, then the potential bias associated with 
lost patients does not exist. With only a few exceptions (discussed at 
length in the p~jA), this situation applies to the Plastafil IDE study. 
That is, we have follow-up data for almost every patient (Enclosure 1). 
Since follow-up ciata beyond 24 months post-operatively was obtained for 
essentially every patient enrolled in the study, the question of poten
tial Lias due to lost patients becomes irrelevant and the performance of 
the Case and Control groups can be formally evaluated using appropriate 
statistical methods. 

(4) Data Analysis. The healing index in the Cases in the chronic cate
gory (1.60 f 0.57, page 2 of Enclosure 2) did not differ significantly 
from the Control value (1.74 i: 0.76) using the unpaired t test. The 
healing index in the Cases in the acute category ( 3. 24 ± 1. 50) did not 
differ significantly from the Control value (2.7 ± 0.79) using the un
paired t test. 
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FDA: Page 2, Paragraph 4, Ser.tence 2: "The 'randoc-sampling modt:l' suggested 
is not acceptable." 

PLASTAFIL REPLY: The basic value of a statistical approach is that, un
der the appropriate conditions, data obtained frc..m a sample may be used 
to characterize the parent population. Indeed, in our PMA we urged that 
data taken on fewer than 15C patients could be used to make inferences 
regarding efficacy in a population (those having injured anterior cruci
ate ligaments) of more than 150,000/year. As established by Fisher 
(R.A. Fisher: J. Ministry of Agriculture of Gr. Brit. 33:503-513, 1926) 
and endorsed by s~bsequent authorities (W.J. Dixon and F.J. Massey: 
Introduction to Statistical Analysis, 4th Ed., McGraw-Hill: New York, 
19c3; B.J. l-linner: Statistical Principles and Experimental Design, 2nd 
Ed., McGraw-Hill: New York, 1962), the validity of the inferential pro
cess depends upon establishing that the sample is representative of the 
population. The method of randomly choosing subjects is one process by 
which "representativeness" is assured. Surely if 150 subjects can char
acterize 150,000 subjects, then 15 subjects can (under appropriate cir
cumstances) characterize 30 subjects. It would therefore be inconsistent 
to hold that, regardless of all other considerations, it is "not accept
able" to rely on a sample of a sarople for the purposes of categorizing 
the latter; such an assertion is unscientific, and lacks both authority 
and a logical basis. Not only is the random-sampling model proper, it is 
probably the only acceptable model because it alone permits a clinical 
study on the true population -- all patients (not merely those whose 
socioeconomic, cultural, and medical backgrounds are such that they are 
certain to rlutifully obey the orders of a physician regarding follow-up). 

The pertinent que tion posed by a sample-of-a-sample methodology involves 
an a priori determination of the probability of occurrence of error. For 
our- PMA, however, this consideration is not important because the 
sample-of-a-sample methodology is not part of the approved ~ priori deci
sional process. 

FDA: Page 2, Paragraph 4, Sentences 3 and 4: "The information for each para
meter should be presented in life tables to include data for each time point 
as specified in the study protocol (that is, 0, 3, 6, 9, 12, and 24 months) 
plus any length of time beyond two years. The intervals should be selected in 
such a way that each patient is represented once in each interval." 

PLASTAFIL REPLY: I reject the notions that (1) a study exhibiting rigid 
chronological regular! ty is possible in a representative patient group, 
and (2) chronological regularity is a sine qua non of statistical valid
ity. If Staff disagrees I request that FDA take whatever definitive and 
final steps that are necessarily entailed by its view, because it is 
neither necessary nor possible for us to provide data at each of the spe
cified time points. 

A life table is a table showing the proportion of a group of :r-atients 
with a chronic disease that survive beyond a specific time chosen as the 
initial point of observation (J .A. Ingelfinger, F. Hosteller, L.A. Thibo
deau and J.H. Ware: Biostatistics in Clinical ·Medicine, 2nd Ed., Mac
millan: New York, 1987). Life tables may be used to evaluate survival as 
a function of differing treatments for an underlying disease (N. Eng. J. 
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Hed. 311:1333-1339, 19f.4). I have been unable to find any scientific 
author! ty describing the use of life tables for evaluating the efficacy 
of an ir.lplar.t, compared with standard therapy. Death is not a useful 
endpoint, and it is unclear what Staff has in mind as a substitute. I 
can find no indication of either a format or a method of decision using 
"life tables" in the information disclosed by FDA under the FOI laws re
ga·L·ding previous ligament devices that were the subject of Pt'u\s. I re
quest that Staff specifically apprise me of (1) what it understands by "'a 
life table" in the context of our study; (2) a scientific or legal auth
ority wherein the method of computation of the life table acceptable to 
FDA is performed; (3) scientific or legal authority by which life tables 
for the Cases and Controls are to be compared for the purpose of deter
mining any differences. 

If Staff is seeking information regat·ding treatment failures, this infor
mation has previously been provided (4D-15). 

FDA: Page 2, Paragraph 4, Sentence 5: "The following information should be 
included in such a table: (a) patients in each category; (b) patients lost to 
follow-up; (c) patients due for a follow-up visit; (d) complications; 
(e) withdrawals; (f) deaths; (g) missing data." 

PLASTAFIL REPLY: (a) The patients in each category are listed in Table 
1, Volume 4D; the Table lists the name, category, class, grade, and group 
of each patient. (b) I am unable to provide a definitive response to 
Staff 1 s request because I do not understand what is meant by the term 
"lost to follow-up". If Staff means patients regarding whom Plastafil 
has irreversibly decided that no further follow-up can be obtained, our 
answer is none. If Staff means patients regarding whom follow-up infor
mation directly bearing on the cecisional processes regarding safety and 
efficacy have received no contribution, our reply is contained in detail 
in Appendix 3, Volume 4D "Accounting for Patients for which the Longest 
Follow-up was Fewer than 24 Months"). (c) All patients are due for a 
follow-up visit because we are attempting to follow the group on a perm
anent basis. (d) I am unable to provide a definitive response because I 
do not understand what Staff means by "'complications."' If Staff means 
complications that clearly involved the Device, the two such instances 
that occurred durir.g the study are described on page 4D-17. If the ques
tion refers to information obtained by investigators during follow-up 
visits ("Complications/Adverse Reactions" section of the "Follow-up Eval
uation" form), all such replies received during this study are listed in 
Enclosure 3. ThE. original data forms are contained in the case records 
which accompany this letter. (e) None. (f) William Hall was killed in 
an automobile accident on February 1, 1984 (4D, Appendix :). (g) I atr. 
unable to respond because I do not understand what Staff means by "miss
ing data." If by this term Staff means a list of follow-ups from which 
it may be determined when data was not obtained at 3, 6, 9, and 12 months 
post-operatively, this information is described in Enclosure 1. 

FDA: Page 2, Paragraph 5: "It is not possible to assess whether randomiza
tion of the sample population into control and treated groups was achieved • 
You must explain how randomization was achieved." 



r 
pn 
I 

1"" 
! 
I 

r
) 

1, 

r 

F 
I 

F' 
I 
i 

F 
1, 

! 

F 
i 

PLASTAE'IL REPL't: Tables of random numbers were prepared, and each nul!lber 
was assigned the status of "Case" or "Control", depending on a priori 
considerations regarding the desired frequency of each group. ~ proba
bility of approximately 0.5 was chosen for the subjects at Iowa and 
Brooke, which was achieved by interpreting the even numbers in the table 
as a code for Cases, and odd numbers for Controls. A probability of 
approximately 0.6 for Cases at LSU was chosen by assigning even numbers 
plus numbers ending in the digit 1 to the Case group. At Iowa and Brooke 
the process was implemented by following the a priori sequence (listed in 
a Table) as each subject was entered in the study. At LSU the assignment 
sequence defined by the coding procedure was transferred to a 1-ft2 wood
en board, 3/4 inch thick, that contained a series of holes. Paper was 
glued to roth sides of the boarc; when the paper on the top surface was 
pierced, the paper on the bottom surface could be seen. The code for the 
pro~edure to be performed was written on the bottom surface. The proced
ure followed was to systematically punch through the outer paper of the 
board, column by column, beginning with the left~ost column, and pro
ceeding from top to bottom within each column. 

FDA: Page 2, Paragraph 6: "The mechanical testing data are inadequate be
cause no bending fatigue, tensile fatigue, creep or abrasion test data have 
been provided. The CDHR Intra-Articular ligament guidance document should be 
consulted in order to provide the necessary test data for this PMA sub
mission." 

PLASTAFIL REPLY: Fatigue Testing. The Guidance Document provides (page 
9) "fatigue testing must be conducted in order to determine the fatigue 
life of the device and the elongation due to creep." Also on page 9 the 
document provides "augmentation devices which are designed to degrade 
with time and which are not expected to retain any of their original pro
perties in vivo may 1e excluded from long-term tensile fatigue testing. 
For these-devices, the intended function must be described in detail and 
demonstrated with animal data. The length of time the device is expect
ed* to carry a significant portion of the load imposed on the knee should 
be stated. Abbreviated tensile fatigue testing shculd b~ done as 
described below in which the fatigue life and elongation due to creep are 
determined within this time period. In addition, data concerning in-vivo 
device strength reduction with time must be provided." 

The Guidance Document envisions either a frank prosthesis, or a device 
that is intended to shift load from itself to something else as a func
tion of post-implantation time. The Device fits neither category. The 
theory of the Device, as was substantiated in the animal testing describ
ed in the PlvlA, is that the induced tissue that occurs as a response to 
the presence of the carbon fibers becomes oriented during its formation 
in the direction of the carbon fibers, and that the induced tisue joins 
pre-existing auto~ogou tissue and thereby becomes capable of transmitt
ing force across the knee. Each animal study was designed to explore an 

*By "expected" in this context I understand Staff to be referring to a period 
of time beginning at the point of implantation during which it is anticipated 
that the Device will transmit a mechanical load, with the implication that if 
the Device does not function in such manner for such duration, the resulting 
situation would be viewed as a failure of the Device. 
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aspect of thi~ hypotr~sis, including an animal therapeutic model (Carbon 
Fibers in Fxterior Flexor Tendons of Thoroughbred Racehorses); our inter
pretaioll of the animal data is· that it supported the hypothesis. We have 
no specific expectation that the revice will transmit any particular 
mechanical load in the immediate post-operative period; we ecpect that, 
with the passage of time, the collnective tissue elicited by the revice 
will begin to sustain mechanical loads. C'l early, fati~ue and creep test
i~ is not pertinent to a device whose rationale does not involve the 
trs-nsmission of force by the device. 

Abrasior tests. /Is CDRH conceded in the C'uidance r.ocumert (page 11) 
there exists no abrasion test procedure for the ligament devices envi
sioned in the Cuidance l'ocument (frank prostheses or "augmentation devic
es which are designed to degrade with time"). For even greater reasons, 
there are no objective abrasion tests r€f!ardir.g our revice. That is, 
there is no objective procedure regardi~ the Device that is capable of 
yielding a measure of a dependent variable whose value could be incorpor
ated into objective decision-making. There is no basis upon which the 
meaning of any particular abrasion test could be interpr~ted with r~ard 
to the issues of safety or efficacy-- just as there is no basis for in
t£rpretil'lg data from tests on surface reflectivity, temperature coeffici
ent of expansion, or density with regard to the abovementioned end
points. Performance of abrasion tests would serve no valid scientific 
purpose, consequently we performed no abrasion tests and do not intend to 
do so until a scientific basis or rationale for the t~sts is established. 

FDA: Faf!e 2, Paragraph 7: "The marufacturing section lacks Fufficient infor
mation to validate the sterilization process for this device, and to determine 
whether this process adversely affects the device's physical and mechanical 
properties. The sterilization information must include the sterility assur
ance level of the device for the radiatior sterilization process, the radia
tion dose, the radiation source, and complete validation data. Also, complete 
informatior cor.cerning device packagill!, bioburden, ard pyrof!en testing must 
be submitted." 

PlASTAFil REPlY: Flastafil is a small company, and we are attempti~ to 
establish our existence by following a lawful and logical pattern consis
tent with the fact of our limited resources. Our efforts thusfar have 
been corcentrateo on obtaining reliable scientific evidence to support 
our hypotheses that the Device is safe and efficacious. Our hope is that 
Fl'A will review this evidence independently from tl'anufacturinS! considera
tions: We are not asking that these considerations be waived, but merely 
that their implementation be postponed until after FrA ras considered the 
questions of safety and efficacy. If FP.A agrees with us that the evid
ence shows that the Device is safe and efficacious, then Plastafil 's task 
in raising capital to perform tests necessary to satisfy manufacturing 
criteria will be grfatly eased. ~1 e sincerely expect that we will be able 
to propose acceptable manufacturing standards, ard present evidence to 
indicate that these standards -- the methods for sterilization, for ex
ample-- will not alter pertinent Device properties. Even if we were un
able to do so -- whic}-1 is unlikely-- we have already devised a method of 
sterilization which resulted in not a single instance of intra-articular 
infection associated with the Device. Thus, even under the abovemention
ed dubious hypothesis, it is clear that effective manufacturing proced-
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ures that result in a sterilized product do exist, and have be~n validat
ed • This conclusion is in direct accord with pertinent in vitro studies 
involving ba.ct£rial adhererce to carbon fibers, and with virtuallv all 
anecdotal ev~dence regardi~ the clinical use of the Device. · 

In the interest of fairness, and to help us to r.ot fail for non-substant
ive reasons, I reauest that Staff postpoPe consideraticn of these issues 
until after the questions of safety and efficacy have been resolved to 
its satisfaction. 

FDA: Page 3, Item 1: "Justify why the total scores for patients in the con
trol and treatment group cannot be used to establish a success/failure criter
ia for this study." 

PI.AS'IAFil RFPI.Y: Pecause the concepts of success and failure are subjec
tive, and are not objectively defined in science, law, or logic. In· the 
!['IE, we proposed to evaluate the Cases and Controls accordin~ to objec
tive standards, and to determine whether the Groups differed -- this we 
did. The terms used by Staff were not definei in the JDF and it should 
therefore not be surprising that they are not employed in our conclu
sioPs. 

FDA: Page 3, Item 2: "~ubmit subject report forms for all patients." 

PLASTAFil REPlY: One copy of the subject report forms for all ra ti ents 
are included with this 1 etter. 

FDA: Page 3, Item 3: "Submit an acceptable justification for the sall'ple size 
d et ermi nation." 

PLAST.f\Fil BEPlV: Consider the data provided on pa~e 'J, Fnclosure 2. We 
desired to end the study when the patient sample was large enou~h to 
yield reasoPab 1 e statistical power against a cl iricall y significant hypo
thesis other than the null hypothesis. We chose a statistical power of 
0.8 against the hypothesis that the Cases were 3r% 'below the Controls. 
For the patients in the chronic category a raw effect size of 30% corres
ponds to a standardized effect size of 0.55 (the raw effect size divided 
by the root mean square standard deviation). The corresponding n (number 
of subjects) is 62 (Table '1.3.2, Statistical Power Analysis for the Feha
vioral Sciences, J. Cohen, Academic Press, New York, 1977). Since we had 
entered 43 Cases and 36 Controls, and had obtained 2-year follow-up on 39 
Cases and 30 Controls and had obtained 72 follow-ups among the Cases and 
50 follow-ups among the Controls (harmonic mean equal to 54), we conclud
ei that a sufficient number of patients had been entered into the study. 

With regard to the patients in the acute category the standardized effect 
size correspofldirg to a 30% raw effect size was .49. The corresponding n 
for a statistical power of 0.8 is SC. We terminated the study after en
tering 31 Cases and 26 Controls (page 2, Enclosure 'J) for the following 
reason. The healing index, which was defined in the IDE as the ortho
paedic status of thP patient at a particular post-operative time normal
ized by the pre-operative orthopaedic status, was a well-d efi nei variable 
for the chro11ic category, but not for the acute category. In ll'any iP
stances examinatioPs required to provide a Deformity score could not be 
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performed because of the patient • s condition, and nulJI erical scores for 
other orthopaedic cat£1(!ories including Function Symptoms and Patient 
E 1 . . ' ' va uat1on were essent1ally 0. Consequently, it iF 010rt? reasonable to 
consider the issue using post-operative orthopaedic status without norm
al~zing with the score obtained from tl'le pre-operativt? ortl'lopafldic evalu
atlon. From page 2, Enclosure 2 it can be seen that a raw effect size of 
30% corresponds to a standardized effect size of 1.~. The number of sub
jects required to achieve a statistical power of 0.8 for this effect size 
is fewer than 2n. We therefore concluded that we had entered far tr~ore 
than. the number of subjects requirm to exclude the considered hypo
thesls. 

Inclusion of the non-randomized patients (paf!e h, Enclosure 7) does not 
change the analysis. They were more seriously injured than the patients 
in the randcmized study (average prt?-operative orthopaedic status was 
13.33), and the average orthopaedic status after 24 months was 72.06 
(compared with 87.34 amoPg the acute cases in the randomized study). The 
heali~ index in the non-randomized group averaged 12.75. Thus, if a 
judgment regardii'Ig outco1J1t? is based on the Pealing Index, the contribu
tion from the non-randomized group would tend to favor the Cases compared 
with the Controls. If the judgment is based on orthopaedic status, the 
contribution would tend to favor the Controls compared with the Cases, 
but the ouaTitum of the contribution would be suer that it would not 
affect any of the prior statistical comparisons discussed above. 

FDA: Page 3, Item 4: "Provide a summary of the complications rates for each 
investigator." 

PLASTAFII. RFFl-Y: Enclosure 3 lists the complications/adverse reactions 
report eel during the study. For each report, the name of the operating 
surgeon is list Ed. 

FD}.: Page ;3, Item 5: "Submit the baseline data for the South African studies 
along with a description of the selection criteria used to select these 
cases." 

PlASTAFil FEPlY: The information I previously J:'rovided from I"rs. ~are 

and Botha included all the pertinent documentary information that I ob
tained from them. I provided the iTiformation in what I believed to be a 
form that was convenient for review. Enclosed with this letter are phot
ocopies of the documents themselves, as received frotr rrs. Botha a'Cid 
Mare. Dr. Denmer maintained more detailed records in such a manner that 
his work was suitable for publicatiofl. Jlis results will be published in 
Clinical Orthopaedics in about 1-2 months; a copy of the unedited 
manuscript, together with copies of all documents that he provided to me 
are also enclosed with this 1 et t er. 

Each of the surgeons who provided information did so with regard to a 
col"secutive al"d inclusive series of patients operated on between the 
dat~s that I listed in the PM.A. Each patient received surgery because 
the operating surgeon decided that the procedure was necessary and Bfpro
priate for treatment of laxity or instability. None of the three series 
was carried out with an eye toward publicatiot' cr FI'A submission, and the 
documentation normally expected for such data is missing. If Staff has 
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any specific ouesticns about individual patients, I will do rry best to 
obtain the desirEd information. Alternatively, I invite Staff to contact 
the surgeors directly, and pose whatever Questions it considers pertin
ent. 

The utility of data is determined by the proposition in favor of which it 
is advanced. We offered the South African data in support of the limitecl 
proposition that long-term implantation of carbon fibers does oot result 
in infection, pain, or other untoward developments. lAy trip to South 
Africa to obtain this data was not made on my own initiative, but rather 
at the specific request of Staff (made during our recember, 19~6 meet
ing). I did exactly what I was asked to do, and I did it as well as I 
could. I met each of the sur~ eons, and spent many hours sat isfyi~ my
self regarding the accuracy and completeness of the data. The South 
African surgeons have ~o interest whatsoever in Plastafil, and yet they 
put up with many hours of ouestioning by me, and many hours of poring 
over their charts and records to rrovid e information in the interest of 
science, with no expectation of personal benefit. Although I did what 
Staff asked, nevertheless a serious epistemological issue was raised be
cause I (hence Staff) have no indepe~dent basis to evaluate the results 
obtaired by each of the surgeons -- I tt1ust either accept their word that 
an infection did not occur or chronic pain was not present, or reject 
it. I wculd have made no use whatever of the South African data had not 
the Staff specifically requested me to furnish it. 

FDA: Page 3, Iten 6: "Provide chi-souare test analysis to compare distribu
tion of data at time intervals that meet the condition of item 4 ." 

PLASTAFil RE'PlY: I am unable to respond because I do not understand what 
Staff means by "item 4." If Staff will inform me of the hypothesis to be 
tested ar.d the data to be used, and the rationale, I will supply the 
analyses quickly. 

I have endeavored to reply directly and completely to each of Staff's 
concerns. I fully appreciate the responsibility that the FI'.A must exercise in 
carrying out its statutory responsibility. I hope, for its part, Staff views 
us as conscientious investigators who have stayed t"'e course for many years, 
despite many roadblocks, and have produced a corpus of data following process
es that rrarifested integrity. We began our work with the idea that the CFS"' 
was at 1 east as good as standard treatments, and all of our subsequent areas 
of investigatior. and study ultimately supported our initial hypothesis. We 
have considered the published literature, performed in vitro, animal, and hum
an studie~, and considered anecdotal evidence available to us r~arding the 
use of carbon fibers. We evolved a clear rationale for use of the Device, 
based on a ~echenism cf action that to:as elucidated in the animal· studies. I 
think that we left no reasonable stone unturned in a search for evidence that 
might contradict our basic conclusion. T believe that it is truly appropriate 
for the evaluation process to go forward, and conseQuently I request that our 
PMA, as revised by this submission, be accepted for filing. 

S inc er e I y , L 

A~:!':-£!, ~h -~~~ 
AAM:pab 
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""'" CONl'IOL CASES 
i 
! ct.roni.c Oases 

pm1 *EXTENT 

I NO. 
OF PATIENT TIMF SCOPF CPTFO. FFAlitJG 

SFRIES INJURY NAME TREA 'J.'MEtlT (Mos.) Deform. Funct. Sympt • Stab • Pt .Fv. STATUS INDEX 

F" 20 LSUMC C-1 Woodruff, Pr Pre 22 51 38 30 38 74.58 
I Steve 22 22 45 44 38 41 p] .40 l.C'9 

40 21 52 30 40 42 78.6(l 1.05 

rn 55 70 56 21 36 42 72.95 C'.9f 
i 
\ 

~. 28 LSUfofC C-1 Bole, PI' Pre 22 17 1 L.O 2 41.54 
William 3 18 1 7 44 7 41.60 1.00 

r 6 18 31 20 44 29 fo4.79 1.55 
32 20 55 42 44 47 88.57 2.13 
60 18 54 42 44 l.7 62.30 1.50 

f'" 
) 29 lSUMC C-1 West, PT Pre 22 23 12 '}4 1f' la3.('8 
I 

Paul 3 22 44 37.62t 

,.. 6 22 27 24 44 19 t.:3.14 1.46. 
{ 15 22 44 23 44 31 72.17 1.68 
I 

I 30 19 51 44 40 40 P2.79 1.92 
48 22 65 46 44 48 94.69 7.20 

pm 

! 31 lSUMC C-1 Beshea, Pf Pre 18 0 0 24 8 26.()6 
l'£bra 3 18 25 15 4[, 26 59.19 2.27 

r 16 20 48 16 44 25 67.35 2.SP 
23 20 37 28 42 26 68.27 2.62 
45 19 59 36 36 50 P2.77 3.18 

r 32 LSUMC C-1 White, PT Pre 22 28 16 34 17 52.99 

l Pona1d 3 22 15 23 44 30 62.P.l 1.18 

~ 18 42 36 34 36 70.89 1.3la 

1 9 22 28 14 36 21 54.77 l.C'3 

12 19 29 17 32 25 53.91 1.02 
26 15 26 15 30 17 46.22 O.f7 

~ 
35 lSUMC C-1 Beckford, IT Band Pre 18 41 28 18 31 55.32 

i Terry 3 22 29 21 32 26 57.38 1.04 

9 22 60 19 32 58 77.31 J.l!O 

r 24 22 16 15 26 23 44.66 (\.81 
I 

l 
41 lSUMC C-1 Bass, Biceps Pre 21 31 15 40 22 58.53 

r James 9 20 62 46 ~6 48 87.83 1. so 
17 20 58 42 44 l.7 89.50 1.53 

I 

36 20 64 44 38 55 91.2e 1.56 

47 20 64 46 44 51 94.51 1.61 

r 47 LSUMC C-1 Sullivan, PI' Pre 18 30 32 3('1 14 55.22 

Jimmy 16 22 h9 43 ~ 33 79.41 l.L.4 

f"\""1 31 22 58 46 42 46 90.56 1.64 
I 45 18 56 43 ~~ 39 K\.60 I.ll6 

r 
! 

F 
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[OONTROL PATIENTS (Chronic Cas es) , continued 

*FXTENI 
1'7"11 OF PATIENT TIME SCORE ORTHO. HFAliNG 
i Nll. SERIFS INJURY NAME 
~-

TPFAM'NT (~os.) l'eform. Funct • Sympt. Stab. Pt .E'v. ITATUS I'NDFX 
\ 

57 ISUMC C-1 Hough1an, PI Pre 22 23 14 34 20 51.61 
rm' Julie 6 20 44 16 4?.29t 
! 14 20 24 14 44 21 57.62 1.12 

26 22 34 23 42 25 65.72 1.27 
~ 42 16 40 30 38 43 71.67 1.39 

r 
61 tsm•c C-1 Thedford, PI' Pre 14 13 0 26 12 30.92 

~ 
Anthony 3 15 32 47 32 31 f8.21 2.21 

6 18 36 18 44 31 65.67 2.12 
9 21 60 41 44 56 93.28 3.<'2 

12 19 64 h6 40 55 92.94 3.<'0 

r 27 19 58 46 38 51 88.43 2.~6 

39 17 63 46 40 50 ~9.97 2.91 
!_ 

r' 62 I.SUt-'C C-1 ~taggs, Pr Pre 22 25 13 26 13 44.34 
James 12 21 56 43 30 46 80.66 1.82 

33 20 63 36 32 52 P2 .66 1.86 
47 21 63 46 42 51 93.40 2.11 

F 
I 66 LSUMC C-1 Hall, PI' 
' 

Pre 22 25 13 26 16 45.39 
\o.'illialJ'\ 7 19 27 31 38 19 61.06 1.34 

r I.StwC C-1 Jackson, PI' Pre 17 (\ 0 16 ') 18.50 
Ce:Jric 10 22 63 . 46 44 55 96.51 5.22 

23 22 65 46 hO 54 94.28 ~.l(l 
~ 

37 18 65 46 40 56 93.14 5.03 1 

I 
79 l.St.JMC C-1 Cooper, PI' Pre 13 21 22 8 29.78t 

r Roy 9 19 58 23 3('1 49 72.67 

I 12 22 65 46 30 58 89.42 
27 19 64 46 30 56 F7.03 

rn 22 55 35 38 38 79.53 I 80 lSUMC' C-1 Bchumnn, Pr Pre 
Raymond 21 19 64 46 53 67.2Ct 

3~ 19 64 4ft 28 53 84.73 1.06 
rm 
I 

18 34 19 54.89 ! 85 Iowa C-1 Scheller, Pre 20 32 
Arthur 3 19 18 15 40 15 51.13 0.93 

r 6 22 ?8 23 ~4 22 64.06 1.17 
9 22 54 44 40 44 ~6.49 ] .58 

12 21 47 46 40 41 83.69 1.52 
24 16 57 42 38 43 82.20 1.50 

f""' 56 20 46 36 51.80t 
( 
'· 

r 
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~01 PATIEWIS (Chronic Cases), continued 

' 
*EXTENT 

r~ 
OF PATIENT TIME SCORE CRTHO. HFALI~G 

SERIES INJURY NAME lREATME'NT (twfos.) D efonr. Fut'1ct • Sympt. Stab. Pt .E'v. STATUS I~'I'E1 
l 

88 Iowa C-2 Burriola, PI' Pre ?2 14 6 34 ~ 41.13 
i' Melinda 3 21 1P 22 42 14 56.01 1.36 
I 6 21 32 22 38 32 64.1t. 1.56 

9 20 8 3 40 8 40.79 0.99 
F"' 12 21 9 3 20 10 29. 7t. r.12 
' 64 17 28 24 26.9~t I 

r&o Iowa C-1 Mullen, PI' Pre 22 44 19 24 28 56.86 
I Christie 3 18 15 17 44 14 52.77 O.Q3 

6 20 23 1P 40 18 55.50 0.98 
9 22 41 22 3e 27 65.65 1.15 

I 12 21 43 36 38 29 72.63 1.28 

! 56 20 59 46 36 46 86.20 1.52 

f Iowa C-1 Sandersor, PI' Pre 19 39 31 34 14 6C'.55 
Joyce ~ 20 15 20 44 9 53.25 0.8~ 

6 21 37 21 42 '}Q 66.72 I. J 0 
10 20 41 41 3B 31 74.44 1.23 

~ 12 16 46 l·4 ?2 ?7 64.06 1.06 
I 

24 18 60 l&6 36 48 86.29 1.42 
40 18 59 45 ~6 so ~6.24 1.42 

r 58 21 52 44 4l& 48 89.31 1.47 

1u1 .iowa C-1 Fell e, PI' Pre 17 21 6 24 11 35.80 
Elizabeth 3 20 23 1(1 44 15 53.46 1.49 

P" 
6 22 27 23 40 22 61 .24 1.71 I 

I 9 21 40 ?3 40 31 67.97 1.90 
16 19 59 46 42 54 92.29 2.5P 

r 2/J 20 f1 4f 40 55 92.47 2.58 
t 30 21 62 46 40 57 93.94 2.62 
I 

58 19 61 44 36 69.44t 

F"' 
Seni tend in- 18 35.23 i· 5 !oW~ C-2 Edwards, Pre 13 9 22 15 

David osis 3 18 29 20 34 24 55.66 1.5e 
6 lP. 23 22 2P 21 49.P7 l.la2 

r 9 18 32 22 22 31 52.40 1.49 
: 17 19 51 ~] IP t.6 69.PO 1.98 

23 20 52 42 32 45 79.42 2.25 

r" 48 22 49 40 42 46 85.14 2.42 
{ 

fog Iowa C-1 IUncan, Sutured Pre 11 0 (l 4 6.43t 
Donm 3 18 IF 23 40 15 53.55 

rm' 6 1e 14 23 38 25 55.16 ! 
13 lP 23 5 ~0 14 41.25 

1'"'3 Iowa C-1 Molander, PI' Pre 20 41 32 26 24 60.55 
'\ Jeff 3 20 7 23 40 4 47.82 0.79 

10 21 28 17 40 36 63.36 1.05 

r 41 20 59 41 38 48 P'3.97 1.42 
I 

! 
! 
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f OOtJTROl PATIENTS (Chronic Cases), continued 
i 

*EXTE'}\'f 

rn· OF PATIENT TIME SCORE ORTHO. FEALING 

! tJC • SERIFS IN.JUFY NA~ TRF.P.TMENT (Mos.) I'efom. Funct. Sympt. Stab. Pt .Fv. PTJ\TUS J}\TF1 

119 Iowa c-1 ~i rg 1 eta ry, Se:ni t end in- Pre 20 20 19 21 :n .r1t 
~ J\~ela osis 3 18 13 23 38 15 51.36 ; 
I 12 19 37 20 40 15 59.22 

18 20 59 45 38 43 es.97 
F 39 22 53 30 34 29 71.('7 
~ 

120 Iowa c-1 Waterman, PI' Pre 20 49 I~ 34 17 59.48 

r Kyle 3 12 11 20 42 15 49.18 0.83 
6 21 35 23 lrC 37 68.51 1.1~ 

9 22 43 46 46 36 ~4.91 1.43 
13 20 47 21 38 46 7'J .PO 1.')2 

r 18 20 58 43 42 51 90.08 1.51 
51 20 60 32 la0 66.84t 

p:m 123 Brooke C-1 Clar~e, PI' Pre 19 18 14 30 7 41.64 
i Jeffrey 3 21 28 22 44 20 62.46 1.5(' 
i 

6 22 32 21 44 28 f.f-.52 1.60 
9 20 42 44 38 '37 78.15 1.88 

pm 17 22 57 33 40 46 P3.32 2.<'0 
( 24 21 49 28 42 47 79.79 1.92 

54 21 58 33 34 50 eo.a1 1.94 

r: .~rooke C-1 lopez, PI' Pre 21 25 21 26 22 50.52 
Edgar Vega 3 17 12 20 44 9 50.94 1.01 

6 20 17 23 44 7 54.48 1.08 
r 9 21 24 21 44 13 58.34 1.15 

12 19 26 23 44 13 58.92 1.17 
24 21 40 32 38 59.83t 

\' 61 19 35 37 38 29 69.66 1.3~ 

127 Prooke C-1 Broyles, PI' Pre 20 ~1 12 24 17 45.CO 

F' Keith 3 22 13 15 32 14 45.59 1.01 
! 6 20 20 11 ~6 19 la9.35 1. }('I 

9 20 26 19 30 26 53.40 1.19 
34 19 39 18 26 33 56.49 1.26 

!" 57 21 52 43 24 47 76.01 1.6~ 

\ 

129 Brooke C-1 Earfield, PI' Pre 21 33 14 26 21 49.60 

r' Johnny 3 JP 25 21 32 28 5~.00 1.11 
! 6 21 42 22 40 33 6f.85 1.39 
I 

9 20 46 41 38 38 78.43 1.58 
12 18 45 40 36 42 76.91 1.55 

i 61 18 51 43 40 32 79.10 ].&:;9 

' I 

1 ~1 Broolre C-1 lUke, PI' Pre 22 ')5 17 28 13 47.34 

r Carl 3 18 4 3 6 12.89t 
6 18 19 13 44 13 51.92 J.l(' 

40 14 2la 12 34 11 44.24 0.93 

r 54 13 19 19 28 11 41.53 O.P8 

( 
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~NTROL PATIENTS (Chronic Cases), 
I 

continued 
I 
i 

*FXTENT 
"t OF PATIENT TildE SCORF ORTFO. HE'ALINC 

r~c. SERIFS INJURY NAME 'IREATMEm' (Mos.) l' eform • Funct • Sympt. ~tab. Pt .Ev. STATUS I~TE'X 

133 Brooke C-1 Minehart, PT Pre 22 '!7 25 20 23 53.C6 
r Mark 3 22 24 20 40 11 55.16 1.04 
I 

6 19 23 18 36 18 52.54 0.99 \ 
9 20 37 18 32 20 55.54 1.05 

r 20 19 46 28 18 32 57.68 1.09 

[ 56 16 33 31 32 20 5P.15 1.10 

134 Brooke C-1 Arrington, PI' Pre 21 46 4 30 43 59.46 r Robert 3 22 17 22 40 26 50.35 O.PS 
6 20 33 21 34 35 f-.2.10 I.Ot. 

32 22 53 39 44 49 8P.25 1.48 
rm 44 22 59 44 44 42 89.R6 1.51 
I 57 22 59 4h 44 41 e9.s1 1.50 I 

r41 Brooke C-1 Jablonski, PI' Pre (l 0 3 1.05t 
Qitherine 3 17 16 21 7 24.~8t 

I 6 20 30 23 44 37 69.00 
9 21 46 23 44 41 75.83 

r 14 19 52 46 44 52 90.67 
I 32 21 56 35 44 47 86.28 

50 21 60 44 44 48 91 .eo 

r.' rooke C-1 ~rd, PT Pre 20 21 22 28 16 48.42 
John 6 19 41 23 4/J.. 35 71.26 1.47 

9 19 40 43 44 32 78.64 1.62 
Fil"' 12 19 46 44 44 33 81.30 1.68 
I 
I 27 22 56 46 42 41 88.20 1.82 

41 21 56 4A 44 50 91.26 1.88 

r 56 22 60 46 42 75.13t 

! 
148 Brooke C-1 Robbins, PI' Pre 22 41 20 24 20 53.57 

r AndrE:.W 3 21 23 16 40 23 56.P3 1.06 

Brooke C-1 Jahn, Pr Pre 22 33 27 14 37.02t . 150 
f-4elani e 3 1P 27 22 4h 15 59.03 

r 6 20 46 43 44 15 75.04 
9 18 45 21 42 44 73.06 

15 22 57 45 40 48 89.26 

F 35 22 60 46 34 52 ee-.21 
I 51 20 60 46 38 48 88.46 
I 

r·rncanpl et e score 
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fm<l CAPBOP-FIB!It CASFS I 

i Chronic Cases 

r *FXTENT 
PT. C'F FATIFNT TINF SCORF ORTF<'. PE~J H'C.:: 
ro. SERIES INJURY NAME (Mos.) l'eform. Funct. Sympt. Stab. Pt .Fv. STATUS ItJI'D' 

r 2 LSUMC C-1 Gloer, Pre 22 34 1~ 14 23 45.31 
\ Mark 32 21 29 42 ?6 22 67.20 1.48 

64 18 39 16 32 28 57.17 1 .26 
F 
I 4 LSUMC C-1 Rasbury, Pre 21 4(' 19 30 29 59.26 

Richard 12 22 54 41 40 39 B3.6h 1.61 

F 
26 21 53 41 38 44 P~.l6 1.40 

( 43 21 54 43 30 44 79.34 1.34 
58 20 43 40 34 30 71.77 1.21 

r 12 ISUMC C-1 Mondor, Pre 22 54 38 32 44 78.86 
1 John 36 22 60 41 36 48 P5.94 1.oo 

r_ 14 ISUMC C-2 Cooper, Pre 22 31 2~ 34 24 61.61 
leith 6 22 36 23 44 45 74.57 1.21 

9 22 54 44 44 43 88.65 1.44 
19 19 52 23 44 43 77.48 1.26 

~ 25 19 t'O 46 44 51 92.Pl 1.~1 
r 
!. 41 16 46 39 34 38 73.22 1.19 

63 17 49 42 38 32 76.34 1.26 

r 15 ISUMC C-1 Winkler Pre 21 13 2 22 6 30.40 
(All en), t' 22 54 43 38 44 8h.80 2.79 

r Sharon 23 21 50 32 26 44 70.7P 2.33 
40 22 41 ~() 34 38 70.48 2.32 
55 19 34 24 26 33 57.56 I.P9 

r 16 ISUMC C-1 lux, Pre 18 18 9 12 13 29.P2 
! Gregory 3 20 24 22 44 7 56.22 1.8P 

6 21 52 4~ 44 31 P~.P2 2.~1 

F" 9 22 56 46 44 &8 91.89 3.08 
I 12 21 54 43 44 b~ 89.50 3.00 
I 35 21 51 42 44 &3 Bt'. 38 2.90 

56 21 55 37 44 16 7(1.02 2.55 

r 17 ISUMC C-1 larson, Pre 21 18 9 20 4 33.06 
larry 3 21 22 18 40 21 56.70 1.72 

pn 6 21 53 23 26 36 64.99 J.9f' 

! 9 21 6(' 39 44 51 90.6~ 2.74 
37 22 60 41 40 50 89.14 2.70 

r 55 20 51 41 40 25 76.70 2.32 

18 ISUMC C-1 Darden, Pre 22 22 14 26 12 43.50 
Lennie 6 22 50 40 40 36 80.71 l.P.6 

i 12 22 56 34 40 41 81.70 1.8~ 

! 29 22 56 44 44 45 89.97 2.07 
53 21 57 4() 44 51 90.17 2.07 

r 
I 
t 
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F CARBON-FIBER PATIENTS (Chronic Cases), continued 
I 

l 
*FXTENT 

r PI'. OF PATIENT TIME ~CORE ORWC. HFALn·1G 
NO. SERIES INJURY t.1AlotF (~os.) Veform. Funct • Sympt • Stab. Pt.Fv. STATITS If.TFJ 

22 lSUMC C-1 Jenkins, Pre 22 '}6 17 26 16 47.45 
['7!!1 larry 6 20 32 17 40 16 57.16 1.20 
i, 20 22 13 (' 40 16 44. 7h O.Q4 

28 21 22 23 34 16 53.38 1.12 
F" 53 17 42 12 LIO 30 61.1'0 1.30 

25 lSUMC C-1 Houston, Pre 21 'J5 25 28 28 55.62 

rem 
larry 3 22 3A 17 40 29 6il.4~ 1.16 

( 
6 22 18 '}1 42 16 56.73 1.0'} 

25 18 sc 38 32 31 71.25 1.28 
51 22 36 15 34 24 57.49 1.03 

f7l'1 
I 
I 36 ISUMC C-2 &lith, Pre 22 20 18 26 1.8 46.7'} 

Fandy 3 22 2 7 36 2 ~6.99 0.79 

i' 
6 22 35 23 40 25 64. 7f! 1.3~ 

9 22 37 20 34 51.61t 
l 23 22 46 35 42 33 77.49 l.E\6 

26 22 41 41 40 27 75.21 1.61 

r 36 24 8.3Pt 
L 47 21 25 8 40 45.93t 

Sf! 19 28 7 28 36 50.56 1.('8 

r 37 ISl't-fC C-1 Williams, Fre 22 41 23 22 28 56.42 
t 

22 31 22 38 20 60.10 1.(lt; 'Roberta 3 
6 22 54 h6 44 35 77.57 1.37 

F'"' 12 22 60 46 38 53 91.12 1.62 
! 

2b. 22 65 46 42 56 96.23 1. 70 
36 22 65 h6 4A 56 97.48 1.73 

F"' 49 22 65 46 44 56 97.48 1.73 

I 
A ('I lSPMC C-1 Perry, Pre 22 43 26 26 2P 60.P6 

~ David 3 22 33 12 40 22 58.30 0.96 
22 22 h2 ~5 44 31 76.~0 l.'Jf 

53 18 44 34 40 44 77.18 1..27 

r 42 LSUMC C-1 Halliburton, Pre 22 35 29 28 27 60.58 
Lloyd 3 22 40 38 40 2(: 73.2l~ 1.21 

15 22 57 42 44 44 89.0E' 1.47 
('7PI 22 22 61 42 A4 48 91.70 1.51 

37 2(l 55 42 32 48 81.40 1.34 
49 20 64 h4 32 52 86.47 1.43 

r 55 lSUftiC C-1 tJicJ(ee, Pre 20 c; 3 28 8 37.35 -' 

! Billy 15 21 14 14 40 12 49.32 1.52 
24 16 3C' 24 34 22 56.] 1 1.7~ 

r ·38 15 14 6 36 7 38.82 1.20 
52 19 22 8 40 15 h9.32 1.52 

r 
I 
I 

~ 

! 
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C~RBOP-FIBER PATIEP!S (Chronic Cases), continued 

! 

*EXTENT 

r PT. · OF P.ATIE'NT TIME' SCORF ORTHO. HE'ALI~G 

NO. SFRIFS !~'JURY N~ME (t-fos.) Defom. Funct. Sympt. Stab. Pt .Fv. ST.ATtTS It-TE'Y 

5P I.SUMC C-1 Riley, Pre 22 2 6 34 5 36.35 
r Mike 6 22 55 42 44 41 87.39 ?.40 
l Q 22 59 44 40 t.6 88.75 2.6.4 

14 22 61 44 44 4F 92.57 2.55 

r 25 ?1 62 44 t.2 hf! 91. ~2 ?.52 
51 1~ 49 32 40 62.51t 

'r' 67 I.SUMC C-1 Peart, Pre 2') 20 7 38 14 4~.03 

! Gecrge 9 22 57 36 44 50 PP.53 l.P4 
21 20 64 46 40 53 92.70 1.9~ 

45 21 53 28 34 36 72 .1~ 1.50 

r 
I 68 lSUMC C-1 love, Pre 22 () 0 3P 2 34.56 

Victor 9 22 63 23 44 41 81.57 2.36 

i 
13 22 55 43 44 44 88.P7 2.57 
36 22 65 46 44 56 97.48 2.82 

73 LSUMC C-1 Banks, Pre 22 46 26 38 40 73.49 
f"1 Leonard ?1 20 55 36 t.O 45 P2.74 1.12 

34 22 55 40 34 43 80.95 1.10 

i 74 lSUMC C-1 Daniel, Pre 22 15 fl 36 11 44.61 
'• Steven 6 21 ~(' 21 ~4 19 56.04 J. 26 

14 15 45 42 36 29 71.88 1.61 

F 
27 22 38 32 24 26 59.98 1.34 
40 21 54 34 LLO ~7 79.22 1.78 

76 lSUMC C-1 Fmanus, Pre 22 52 3~ 40 43 P2.90 

r James 3 20 33 21 44 25 64.P.7 0.78 
6 22 42 46 42 41 83.P4 1.01 

11 22 F5 46 4t. 56 97 .&P 1.1P 

F"' 30 22 65 46 44 56 97.4P 1.18 

81 ISUMC C-1 Harrison, Pre 22 0 0 30 2 29.55 
louis P. 12 22 59 40 34 39 PO.PO 2.73 

r 26 44 33 38 41.37t 

86 IoltB C-1 Hill, Pre 19 0 0 30 2 28.1~ 

r James 3 16 16 6 6.2 15 46.65 l.f\~ 

6 22 26 20 40 16 57.53 2.06. 
9 21 51 43 La (I 39 82.92 2.Q4 

r 53 21 62 41 44 51 92.16 3.27 

I 42 35 32 27 67.89 89 Iowa C-1 Florey, Pre 22 
fcott 3 18 1') 17 La4 9 50.C'9 0.74 

rm 6 15 11 17 38 12 45. 7C' 0.67 
1 

9 15 22 70 3P 25 54.96 o.e1 
12 19 56 45 40 49 87.92 1.30 

rm 34 21 55 44 3e 1:7 e6.J4 1.77 
I 59 16 56 37 44 47 84.86 1.25 
( 

r" 
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r CARBON-FIBER PATIENTS (Chronic Cases), continued 

*FXTENT 

r- PT. OF PATIENT TIME SCORF ORTITO. HE~LIN'C 

NO. SERIES INJURY N~MF ('Mos.) Deform. Funct. Sympt. Stab. Pt. E'v. STATUS Il-'TEY ---
92 Iowa c-2 Gr e11on, Pre 18 15 9 26 11 36.96 

~ George 3 12 9 15 40 5 41.64 1.1~ 
6 13 6 13 40 5 40.29 1.<'9 
9 15 4 10 44 2 40.73 1.10 

~ 12 lh 4 10 44 2 40.27 1.09 
l 27 20 18 23 44 12 56.54 1.53 
h 

95 loW!! C-1 'Malhotra, Pre '}2 33 32 34 13 60.14 
r" Kiran 3 20 10 19 38 2 45.06 0.75 
i 6 20 16 20 4(\ 2 48.61 0.81 

9 ?1 35 23 ~8 22 62. (''} 1.03 
t- 12 22 48 20 40 33 70.30 1.17 
I 

24 21 56 64 38 41 84.36 1 .LIO 
61 21 62 43 28 42 79.88 1.33 

r 98 Io-wa C-2 Kiener, Pre 20 9 5 18 17 31.34 
Frank 3 20 9 17 38 7 45.62 1.46 

6 21 35 44 26 26 65.08 2.08 
P"' 9 20 25 21 38 18 56.18 1. 79 
\ 12 21 33 21 36 19 58.22 1.86 

24 22 57 46 38 43 86.70 2.77 

r 37 20 59 46 38 45 87.10 2.78 
51 22 63 42 40 ;r q('. 51 2.P9 

fB 
100 Iowa C-1 ~"orthrup, Pre 1.8 1C 11 22 14 37.62 

Daniel 24 21 18 6 2 23 27.12 0.72 

103 Io-wa C-1 Haldy, Pre 22 52 39 34 40 78.54 

r Glenn 3 14 29 12 42 24 55.34 0.70 
J 6 22 42 46 34 24 72.90 0.93 

10 22 35 20 62 2e 65.76 o.e4 
F'1 13 20 54 23 38 34 71.66 0.91 
I 24 22 61 h(. 44 42 91 .35 1.16 
I 51 18 64 45 42 49 91.21 1.16 

f'" 110 Iowa C-1 ~ntgomery, Pre 22 0 0 32 15 35.34 
'i 

I Lesa 3 20 5 13 38 14 45.<'7 1.28 
6 21 20 23 40 17 56.P6 1.61 

r 9 20 40 34.2ot 
13 21 63 46 36 se 92.09 2.60 
39 19 56 39 42 49 86.55 2.45 

r 112 Iow:i C-1 Jons, Pre 21 26 9 18 12 37.09 
i Jennifer 3 19 21 20 24 2 39.70 1.07 

9 17 10 12 1e e 30.20 0.~1 

r 12 22 14 3 10 p 24.79 0.67 
44 20 25 7 34 41. ?P.t 

r-
I 
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CAREOtJ-FIBFR 

PT. 
NO. SFRIES 

112 Brooke 

124 Brooke 

126 Brooke 

128 Brooke 

130 Brooke 

132 Brooke 

P~TIE'NTS (Chronic Cases), continud 

*FITENT 
OF PATIENT TINF 

INJURY ~'Al-fF (Mos.) Deform. Funct. 

C-1 I.'reili~, Pre 22 41 
Thomas 3 20 21 

6 20 40 
18 22 38 
30 22 41 
53 22 48 

C-1 Smetzer, Pre 20 22 
John 3 20 31 

6 22 55 
9 22 54 

1? 21 5Q 
27 22 60 
55 22 61 

C-1 Toney, Pre 21 37 
Randy 3 21 25 

6 21 2~ 
q 22 41 

12 20 4h 
26 21 5C 
33 20 52 
57 47 

C-1 Jordan, Pre 20 42 
Darryl 3 21 4('1 

6 22 42 
12 19 33 
37 21 JP 

C-1 Tolley, Pre 19 30 
Lim 3 20 25 

6 21 47 
9 22 48 

12 20 27 
24 21 43 
48 16 35 
6<' 20 A(l 

C-1 landry, Pre 21 32 
.Andrew 3 18 21 

6 22 22 
9 19 33 

26 20 40 
45 19 . 35 
62 20 37 

SCORE ORTHO. HE'~liNC 

~pt. ~ab. Pt .Fv. ~A TITS I~TE1 

18 14 ?5 S4.h4 
10 38 27 53.27 0.9fl 
21 24 25 54.5~ 1.00 
41 20 30 62.~() 1.15 
44 20 31 47.91 0.8P 
26 20 35 61.10 1.12 

29 26 21 46.06 
2:-t 42 21 62.47 1.36 
22 34 44 73.44 1.59 
46 24 53 80.49 1.75 
46 34 52 87.50 1.90 
44 30 51 84.54 1.e4 
44 40 49 90.42 1.96 

27 34 25 62.93 
22 36 13 54.08 0.86 
12 38 18 53.64 0.85 
15 38 41 67.48 1.07 
21 26 43 63.30 1.('10 
42 26 41 74.11 1.18 
37 38 42 79.95 1.27 
36 37 43.26t 

21 30 31 61.0(' 
42 34 29 71.82 1.1P 
42 24 27 65.94 1.08 
13 34 37 5~.P4 0.96 
13 38 25 53.41 {'.88 

19 20 1fl h5.14 
23 38 26 59.PS 1.32 
16 40 46 72.32 1.60 
15 30 57 70.23 1.56 

6 24 24 43.~8 0.96 
3(l 26 4e 69.13 1.53 
11 26 31 50.12 1.11 
23 34 27 62.36 1.38 

6 24 19 43.P5 
16 40 13 51.34 1.17 
1(' 40 17 56.63 1.29 
17 hO 19 58.06 1.32 
22 40 37 69.17 1.58 
15 40 39 f-4. 79 1.48 
37 38 60.62t 
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i' CAPBOP-FIBER P~TIE~~S (Chrcnic Cases), continued 

*FTrEt..lT 

f"'i' PT. OF PATIENT Til-fE SCORF ORTFO. HFALING 
I NO. SFFIES INJURY NAME (}lfos.) rE-form. Funct. Sympt. ~tab. Pt .Ev. ST~TIJS ItJDEX 
! 

138 Erooke C-1 Bassett, Pre 22 26 16 30 24 43.15 ,_ 
Denton 3 20 23 22 30 23 52.73 1.22 

.! 6 21 20 15 26 23 46.70 1.08 
36 20 47 26 36 47.70t 

r 50 22 17 5 24 19 39.2C 0.91 

139 Brooke C-1 f-4'ills, Pre 0 0 26 4 17 .67t 

~ 
Caela 3 18 2(1 19 42 17 54.99 

I 6 20 31 23 42 27 (,4.57 l 
9 20 38 15 30 27 55.74 

15 21 56 35 ~4 38 7ft.P8 
fm! 30 22 55 28 40 41 78.77 
l 47 22 48 31 34 41 74.14 

,-. 142 Brooke C-1 Putts, Pre ?2 12 12 26 7 37.77 
I \o.Tilliam 3 1P 12 19 3<' 6 41.15 1.09 

6 21 25 12 22 7 3P.P5 1.03 
36 22 33 35 32 27 65.09 1.72 

r 50 19 51 26 20 29 5P.57 1.5~ 

144 Erooke C-1 Corcoran, Pre 22 38 20 24 26 54.73 
r Robert 3 22 3B 33.P6t 
'- 6 22 39 16 30 26 57.(\: 1.04 

12 22 33 32 3C' 21 60.43 1.10 

~ 
47 22 35 34 44 21 70.69 1.?9 

) 
146 Brooke C-1 Coad, Pre 22 39 38 24 31 64.65 

Kelly 3 20 1P 23 42 19 57.73 0.89 
r 6 22 35 1P 42 31 65. 9li l.(l2 
\ 9 21 39 23 42 37 71.00 1.10 

12 21 57 lJ4 3P 45 86.07 1.33 
~ 34 22 64 46 30 56 88.41 1.37 
j 47 22 65 46 40 5P 95.68 1.48 
) 

55 21 59 44 38 70.9~t 

r~ 149 Brooke C-1 Walker, Pre 20 12 0 22 11 30.5fl 
I FrEd 3 20 e 10 2P p 36.34 l.lQ 

r 
*C-1, ACl only 
C-2, ACl + OI'Ie or both collateral ligaments 

F' tincamplete sccre 

rm 
\ 

rn 
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1 Cct..'IBOL CASES 
l Acute Cases 

pm *E'XTENT 

.! 
FT. C'F PATIENT Til-fE' SCCRF C'RTHO. PEAl I~ 
NO. SERIES INJURY NAME' TR FA TIAFtJT (1-fos.) I'eform. Funct. Sympt • Stab • Pt .Ev. ~TATITS I~TF1 

~ 1 lSUMC A-2 Warren, PI' Pre 18 5 2 3t. 8 34.75 
Mennie 26 20 42 16 34 33 ~6.3~ 1.91 

67 15 39 28 26 26 56.58 1.63 

r· 6 LSUMC A-1 Kirlanan, Conservative Pre 22 19 29 40 25 62.42 
Grc:g treatment 68 20 41 31 42 f-1. 75t 

r 10 lSUMC A-1 Williams, PI' Pre 1~ 3 2 40 17 41.02 
Marvin 1? 17 48 47 44 43 85.80 ?.09 

27 18 64 33 ~2 50 ~6.31 2.10 
(~ 44 !P 62 46 46 46 92.48 2.25 

11 lSUMC A-1 Jennirgs, Conservative Pre 1P 1 0 36 4 32.49 

r Joe treatment 12 21 62 h4 44 52 93.82 2.P9 
24 21 65 3P ~0 54 90.32 2.78 
42 20 65 42 44 55 94.47 '1.91 

r" 2~ lSIJt.fC A-2 Robersot1, PI' Pre 22 3 10 24 2 :n.JC' I -· Ralph 20 21 62 39 44 47 89.89 2.89 
25 21 51 30 42 43 79.89 2.'51 

f'"1 3~ 17 54 41 42 47 85.19 2.74 
l 55 19 64 43 36 47 86.36 2.78 

~ 24 LSU~fC A-1 Ferkins, Cons erva ti ve Pre 14 (l (' 4L, 2 34.65 
IBve trmtment 25 22 59 39 38 44 84.61 2.4t. 

hO 21 47 42 3~ 39 79.99 2.31 

F" 26 lSUft4C A-3 Pr eak enrid[! e, PT Pre 15 (l 0 24 2 22.59 
Robert 3 22 27 43 32 20 64.28 2.84 

~ 22 50 41 28 hS 76.78 3.h0 

'r' 19 22 59 46 28 46 ~2 .11 3.~3 

j 37 21 63 46 h4 49 93.96 4.16 
57 17 62 46 20 52 77.84 ~.44 

r 34 LSUMC A-1 St. Aubyn, PI' Pre 14 0 0 22 11 2h.02 
I Ron 3 22 27 ?0 44 22 62 .~l! 2.60 

6 22 44 37.F.2t 
RWI 9 22 52 33 44 33 7Q. 73 3.32 

1? 22 52 33 M 3P 81.48 3.39 
'18 22 63 t.] 3~ 52 E>9.52 3.73 

pT.! 
43 21 64 36 t.4 53 91 .3Cl 3.PO 
54 19 64 36 h2 52 PP.78 3.70 

49 LSUMC ft-1 .~ellers, Suture:J Pre 22 0 () 40 2 35.81 
F"!! Roderick 24 15 55 40 44 40 E>?.96 2.32 I 

J 41 16 50 33 44 45 80.55 2.25 

["· 

i 

rm 
I 
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\ OOtJTROL PATIENTS (Acute Cases), continued 
I 
j 

*EXTENT 

r 1''0. 
OF . PATIENT TiloiF SCORE ORWO. HEAliNG 

SERIES INJtTRY NAME TRFATiwfFNT (Mos.) I'eform. Funct. Sympt. Stab. Pt .Fv. S!J\Tt'S INrE1 

50 lSUMC A-1 Warren, PI' Pre ]4 0 0 20 2 19.£'3 r Angela fi 22 28 44 44 3A 77.42 3.94 
9 22 52 lJJ. 4A 46 89.07 6.'54 

12 22 59 32 44 48 e6.70 4.42 
F 18 22 60 30 44 i49 ~6.49 4.41 
i 23 22 57 46 44 41 89.76 4.57 I 

45 '12 55 37 44 48 f!7.Fo5 4.46 

~ 
44 53 .r7t l 53 1Sffi1C A-1 Sloan Cons erva ti ve PrE' 19 2f. 2<' 

(Furt), trmtment 9 22 60 23 40 47 P<'.23 
Betty l? 16 56 20 i40 45 7h .23 

r 24 19 61 23 3P 55 P0.71 
36 21 65 44 42 58 95.60 
50 22 65 46 h2 76.68t 

{ 56 lSUMC A-1 KoEbke, PI' Pre 22 0 p 2 15.7Pt 
Claus 20 19 4~ 44 LLO 43 P3.'12 

36 17 54 46 40 41 84.03 
F"' 51 19 59 46 42 45 89.15 ! 

59 lSUMC A-1 Tillman, PI' Pre 22 40 1<' 38.61t 
~ Donald 3 17 12 16 44 11 49.89 

12 22 48 32 36 34 7~.39 

26 21 56 39 40 49 86.22 

r- 40 21 40 26 ~4 37 70.42 

64 lSUMC A-3 Messer, Sutured Pre 0 (l 26 2 16.97t 
Gerren 12 20 37 29 38 24 65.50 

~ 25 19 51 35 41 54.17t 
l 37 20 48 34 30 35 69.94 < 

~ 69 lSUMC A-2 Bowerm ei s t er, PI' Pre 22 0 0 38 2 34.56 
I Steve 8 19 30 21 32 24 55.62 1.61 

12 22 40 35.12t 
17 22 46 40 40 28 76.Ft7 2.22 

f'\"'1 
I 34 21 39 16 40 29 63 .9(\ 1.~5 
; 
i 

72 LSUMC A-1 Crooks, Pr Pre 22 0 0 40 2 ~5.81 
fffl:l l'ouglas 1(l 21 61 46 46 50 94.94 2.65 

20 22 62 38 26 55 P1.44 2.27 
34 22 65 46 ~6 56 92.47 2.~P ,.. 

\ 94 Io-wa A-2 Davis, SuturEd Pre 18 0 0 28 3 26.82 
! 

Brian 3 ?0 14 17 3A 12 48.92 1.82 
6 22 46 23 38 42 7? .88 2.72 

r P. 22 46 23 36 42 71.63 2.67 
j 11 22 59 38 36 5<' e5.o2 3.17 

~-i 
( 

~ 
I 
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l OONTROL FATIENTS (Acute Cases), col"tinuErl 
i 

*EXTENT 

r~o~ 
OF PATIENT Tito4£ SCORF OR'mO. HFAlDTG 

SERIFS INJURY NAME TREATMENT (l-fos.) Deform. Funct. Sympt. Stab. Pt .Fv. STATUS I~TFX 

1 
96 Iowa A-1 Oliver, San it endi n- Pre 22 0 0 32 2 30.81 

Robert osis 4 18 22 14 40 21 53.57 1.74 ! 

6 18 33 20 ~ 28 60.P1 1.97 
9 22 44 46 40 32 80.07 2.60 

r"' 12 22 61 46 42 45 91.15 2.96 
46 55 38 38 42 72.16t 

~ 99 I ow A-1 Booker, SuturEd Pre 18 6 0 36 11 36 .. 48 
! Scott 3 22 31 23 IJ4 20 64.29 1.76 

6 22 48 23 44 39 76.21 2.09 
9 22 49 23 44 41 77.22 2.1? r 12 22 61 46 44 50 94.14 2.58 

\ 

102 Io\8 A-1 I<iub er, Sani t endi n- Pre 12 0 0 36 4 29.43 
~ lloyd osis 3 16 9 17 40 14 47.48 1.61 

6 20 19 21 42 14 55.42 1.88 
9 20 53 23 44 44 78.59 2.67 

F" 
12 21 57 46 44 52 9~.14 3.16 

I 20 17 42 42 28 f\2 .?ot 

106 Iowa A-1 rierks, Sani tend in- Pre 18 20 11 24 15 39.53 
fm Steven osis 3 20 19 20 ~ 18 5~.88 1.36 
't 6 '12 30 21 36.18t 

9 18 11 23 40 15 51.99 1.32 

r' 15 21 55 44 38 39 ~3.35 2.11 
( 50 19 47 41 28 36 71.33 1.80 
~ 

~ 107 Iowa A-1 Troia, Senit end in- Pre 20 3 0 26 8 29.16 
l Tom osis 3 20 16 22 42 8 52.83 1.81 
~·. 6 22 37 46 40 34 78.59 2.70 

9 22 52 46 40 53 89.89 3.l'P 
1"""' 15 22 59 46 40 53 Cl2.06 3.16 
i 
) 24 22 59 46 4f' 56 93.11 3.19 

r 135 Brooke A-1 lewis Pf Pre 22 2 7 30 14 37.42 
(Horace), 3 22 19 19 44 26 60.91 1.63 

I Clary 6 28 ?0 ~0 40 50.19 1.34 
9 22 30 37 32 ~5 67.82 1 .fn 

~ 16 21 L.F h2 ~4 40 78.14 2. f'c;> I 
I 

' 46 20 51 39 26 30 6e.BI 1.84 
58 21 54 39 30 41 76.54 2.04 

Fl 
! 143 Brooke A-1 Thomas, PI' Pre (' (' 32 '} 20.73t I 

Solomon 3 17 14 20 44 20 55.40 
6 21 26 . 19 40 26 60.12 

\ 9 21 40 20 40 28 ~5.61 

13 21 45 38 40 35 77.47 
33 16 32 16 44 20 58.80 

r 
\ tincompi et e score 

i' 
I 
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r CARBOH-FIBEB CASES 
.Aa:d:e Qlses l' 

r *EXTENT 

t 
PT. OF PAtiENT TIME SCORE ORTPO. HEAliNG 
NO. SEPIES ItJJURY t.1AME (Nos.) Deform. Funct. Sympt. Stab. Pt .Fv. STATUS UTDF'Jr 

~ 3 LSUMC A-2 Hightower, Pre 20 1(1 c 32 2 33.0('1 
I 
i Richard 9 22 49 64 38 46 Sil. 3P 2.56 

12 21 61 44 44 51 93.62 2.R4 

i' 33 22 65 4f, ~~ 55 97.1~ 2.94 
I 46 22 63 46 42 54 9A.91 2.ll~ 
l 60 22 65 h(:. 38 56 93.72 ?.P4 

r 5 ISUMC A-2 Wittenburg , Pre 11 (l 0 24 2 20.76 
I Steven 9 22 57 46 40 45 P8.65 4.27 

12 22 65 46 44 sr 9~.39 4.59 

r 26 21 65 44 38 53 91.35 4.40 
42 19 65 46 40 57 93.95 4.52 
58 17 65 44 38 56 90.56 4.36 

('t'!'t 
8 lSUMC A-2 Garner, Pre 13 0 0 30 2 25.43 } 

'I James 9 22 56 39 42 47 86.61 3.4(l 
12 22 64 46 44 55 96.82 3.81 

rm' 31 22 53 38 38 ~0 80.91 3.1~ 

42 21 50 34 34 40 75.27 2.96 
55 17 59 33 28 45 73.79 2.90 

F' 20 0 2 10.73 l 9 ISUMC A-3 Jackson, Pre (l 2 
Archie 24 20 62 44 38 48 88.21 8.22 

43 17 59 44 38 4/J. P4.51 7.fS 
f!" 60 20 58 41 44 45 88.36 8.23 
I 

13 LSUMC A-1 Taylor, Pre 20 5 0 24 11 29.58 

r Dan 3 44 27 .S4t 
9 22 63 46 44 51 95.11 3.22 

12 22 65 la6 44 "6 97 .t. 8 3.3f' 
33 22 65 46 44 56 97.48 3.30 

~F'I 42 66 46 fLQ 54 ll3.89t i 
L 66 22 65 46 40 56 94.9P 3.21 

r"' 19 lSUMC A-2 Toney, Pre 21 9 19 24 8 38.54 
\ l.awrEllce 6 22 2C ?7 la4 11 59.A8 1.54 

29 21 33 28 40 30 67.63 1.75 

fr" 42 19 37 28 40 26 66.56 1. 73 

I 62 17 42 15 44 37 67.86 1.76 
1, 

21 lSUMC A-1 Pmse, Pre 22 10 17 38 14 49.29 

r"" Randall 3 22 35 23 40 ~0 66.52 1.35 
6 22 52 44 40 43 85.52 ] • 74 

12 21 53 35 40 49 ~3.~4 1.69 

r 24 21 59 21 40 49 79.28 1.61 
45 20 63 44 42 54 93.12 1.P9 
6(1 21 63 46 44 so 94.31 1.91 

r-
1 

i' 
t 
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r CI\RBC~1-FIBER P~TIENTS (Acute Cases), continued 

*FYIENT 

r PI'. OF PATIEl'I' TIME SCORF ORTPO. FEAIINC 
NO. ~FRIES H'JUPY t-,.AMF (Mos • ) reform. Funct. Sympt. Stab. Ft .Fv. STATITS IlJI'FX 

45 ISUMC A-1 Collins, Pre 19 7 19 42 2 4~.17 

r' Jimoy 3 18 44 35.79t 
; 12 19 64 46 44 45 91.9~ 1.99 

25 22 65 41 40 55 92.44 2.00 

rm 41 19 64 42 42 55 92.45 2. ('(' 
I 

I 51 lSUMC A-2 Bultynck, Pre 20 0 0 24 7 26.63 
James 14 17 30 20 40 27 ~0.32 2.2f 

r 49 36 12 .56t 
51 22 44 39 32 60.84t 

P'" 52 lSUMC A-1 Brown, Pre 19 0 0 36 3 32.2P 
I Gary 14 21 ~2 46 32 55 P~.23 2.73 

24 20 64 4f. 44 56 96.25 2.98 

~ 
39 22 62 46 40 56 94.04 ?.91 

j 
! • 54 IStwC A-2 Bra db er:ry, Pre 10 (' 0 26 2 21.~~ 

Wilson 18 21 61 46 40 50 91.1P 4.23 
r' 32 Hi 64 46 44 52 93.03 4.32 

44 15 65 46 36 56 89.27 4.14 

r 63 lSUMC A-1 Melton, Pre 16 (' (l 34 2 29.31 
Roderick 6 22 56 ?2 44 40 78.61 2.~8 

12 22 64 46 44 52 95.77 3.27 
27 22 65 46 64 ~8 oa. J8 3.35 

r 39 22 65 46 44 58 98.18 3.35 

65 lSUMC A-2 Wyatt, Pre 0 0 32 2 20.73t 

F Mark 7 16 58 39 ~4 46 79.75 
I lP 22 61 43 44 46 91.44 
! 

31 21 r:q 27 la(' 36 74.88 

(')m 
42 21 44 41 51 .47t 

I 

70 lSUMC A-1 Mitchell, Pre 22 0 () 34 6 33.45 
l'avid 16 ?1 55 46 18 48 74.P4 2.24 

i 37 21 5? 42 36 46 82.73 2.47 

' 

75 lSUMC A-1 Williams, Pre 22 0 0 36 2 33.31 

r Christian 3 20 22 20 44 16 57.P7 1.7A 
6 22 28 21 44 17 61.44 1.84 

12 22 50 46 44 33 e4. 79 2.54 

r 84 Iowa ~-2 Friggs, Pre 20 (' 0 28 2 27.39 
Cynthia 3 19 18 9 44 15 51.('11 1.86 

6 20 36 21 44 24 65.45 2.39 

rm 9 22 32 30.] lt 
14 21 54 38 38 4(' P0.77 2.95 
3? 18 56 44 38 46 84.73 3.09 

~ 
54 18 56 37 ~8 47 P? .02 ?.99 



r 

r" 
CARBOP-FIBER PATIENTS (Acute Cases), co11tinued 

I *FYTFNT 
PT. OF PATIENT TIME SCORF ORTFO. FFALnu:-

~ NO. SFRIES INJURY NJ\tAF (Mos.) reform. Funct. ~ympt. Stab. Pt. Fv. ~.A TIT~ I~1DD' 

i 
87 Iowa J\-1 Christison, Pre 22 0 0 26 2 27.('15 

r' Marlene 3 1P 12 6 44 11 45.9P 1.70 
6 20 42 23 44 34 71.68 2.65 

i 
9 20 52 23 44 41 77.24 2.86 

12 22 27 20 30 14 50.P8 1.8P 
i 24 20 57 44 40 54 90.00 3.33 
l 35 22 61 46 36 52 89.8~ 3.32 

r- 104 Iot~B A-1 Krueger, Pre 22 7 31 36 9 51.48 
I, Folly 3 19 11 23 40 15 52.45 1.02 
I 

6 19 27 23 32 11 51.02 0.99 

F'" 
9 20 35 46 [,(I 24 73.56 1.43 

I 12 17 51 46 38 h5 P3.24 1.62 
24 17 64 4F 40 45 89.41 1.74 
52 62 46 30 5~.16t 

r 
( lOP Iowa A-1 Schlicher, Pre 20 0 0 22 34 34.80 
I 

CoreJ ~ 20 43 1P 34 44 67.04 1.93 

r" 
6 22 lt3 23 38 46 73.~4 2.11 

i 9 21 51 23 26 45 €'7. 51 1.94 
12 21 59 46 24 53 81.~9 2.34 
38 21 6~ 46 44 57 96.75 2.78 

r 111 I ow A-2 Sekafetz, Pre 22 0 0 36 2 33.~'1 I 

Robin 3 20 6 23 44 10 52.1 J 1.56 

r 12 21 57 44 42 45 88.57 2.66 
30 2(1 61 37 38 45 P-3.79 2.52 

114 Iowa A-1 Flli s, Pre 19 0 0 3~ 2 31.94 
r Bill 3 20 6 20 40 11 48.64 1.52 
\ 12 20 58 46 36 41A 85.19 2.f7 

34 20 58 44 16 51 74.24 2.32 

l 22.04 ! 115 Iowa A-1 Wanckett, Pre 22 0 0 18 2 
Anthony 3 22 25 22 38 20 5fl.23 2.64 

r"' 
6 20 33 22 34 28 60.09 2.73 

12 22 45 21 4(l 31 69.11 3.14 
26 20 52 42 4A 34 83.10 3.77 
45 16 57 42 34 43 79.70 3.62 

F" 
116 Iowa A-1 Ravenscroft, Pre :?0 0 0 26 2S.ls4t 

Robert 3 18 2 8 40 7 39.84 

r 
A-1 Sermott, Pre 14 0 0 24 2 22.13 117 I ow 

Timothy ~ 22 23 23 42 17 ~9.50 2.69 

6 22 50 46 32 43 80.77 ~.65 
F 8 22 59 46 40 53 92.06 4.16 

12 22 6~ 46 40 53 93.31 4.22 

24 22 59 46 42 ~3 93.32 4.22 
~ 46 22 59 4(l 44 43 8~.46 4.00 



r 
l 

r CARBCN-FIBER PA'IIE~l'fS (~cute Cases), continued 

*EXTENT 
PT. OF PATIENT TIME SCCRE ORTFO. FFAli~TG 

~ NO. SFRIES 'INJURY t.TAMF (fdos.) reform. Funct. Sympt. Stab. Pt • Ev • STATUS INI'FY 
1. 

118 Iowa ~-2 1-\Jrphy, Pre 14 (' 0 34 2 28.39 

r" ravid 3 22 p 23 28 8 42.94 1.51 
i 6 22 42 4h 2P 6.6 75.95 2.6P 
\ 

9 19 55 46 40 46 87.00 3.06 
15 15 55 42 34 53 82.11 2.f9 

r" 37 21 57 42 ~6 53 86.73 3.05 
I 
'· 

121 Iowa A-1 Green, Pre 22 0 0 30 2 29.55 

~ Steve 3 17 2 3 42 p ~.PC' 1.31 
I 6 22 24 46 42 38 77.20 2.61 

9 22 3P 6.6 49.92t 

r 11 22 56 u6 3P 52 fl9.53 3.(\3 
36 21 f.3 4f. 40 56 93.90 3.1? 

I 

1~6 Brooke ft-3 ClOU(!h, Pre 22 59 37 24 7 62.06 
~ ~an 3 14 20 7 15.54t 
I 
I 9 19 25 21 34 7 49.38 ().P0 

12 21 28 19 36 7 51. €'1 0.83 

F' 44 22 58 44 44 2P P4.66 1.36 

I 
137 Brooke ~-1 Robbins, Pre 1€' 17 0 30 2£\ 40.12 

Kenneth 3 2~ 21 19 24.52t 
~ 6 21 29 19 6() 19 5~.61 ].hf. 
I 

I 9 22 51 40 3~ 42 81.~6 2.04 
45 20 62 l.6 42 so 92.20 ?.30 

F r. () 24 15 20.26t 140 Prooke A-1 l-eeper, Pre 
l'ale 3 19 20 23 40 32 61.18 

9 22 36 15 2P 42 60.01 
r 40 22 59 46 30 44 82.66 
I 54 21 51 38 ~0 41 75.17 

~ 147 Brooke P.-1 Pubbard, Pre 18 7 r 26 16 32.2e 
I 

\ Rodney 3 21 27 14 40 21 51'.50 ] • 7: 
r 

9 20 40 22 40 41 70.56 2.1P 

r' 
6.6 22 65 46 40 55 94.63 2.93 

I 
I 

A-1 Edwards, Pre 22 8 0 28 16 35.6e 151 Brooke 
Pilly :-l 21 32 22 36 25 60.h4 1.69 

fm1\ 6 21 4~ 23 3B 36 69.39 1.94 
i 

9 20 57 4f. 38 6.5 86.48 2 .I.:? 

30 22 65 46 3P 56 93.72 2.63 

r 46 19 65 46 34 56 ~9.85 2.52 
I 
\ 

rm * A-1, ACL only 

i 
A-2, .ACL +one or both collateral ligaments 
A-3, ACL + PCI.. 

,.. 
tr ncompl et e score I 

( 

r" 
I 
! 

l 
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rn 
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r" 
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~ 
I 
I 

~ 
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rm 

fW1 
I 
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r 
) 

r 
( 

r 
I 

*EJTENT 
PT. OF 
NO. SERIES INJURY 

27 lSUMC C-3 

38 lSUMC C-3 

60 lSUMC C-3 

r- tincomplete score 
I 

r 
I 

PATIFNT 
NAME 

Planmons, 
Debra 

Paclrard, 
James 

Boobar, 
Mark 

NON-RAIJIXIfiZn) QICUP 
Chronic Oases 

TIMF 
(t-fos.) reform. Funct. 

Pre 18 8 
6 22 32 
9 22 32 

22 19 42 
41 15 35 
53 17 39 
64 18 44 

Pre 22 19 
6 21 

23 10 9 

Pre 22 31 
14 21 29 
26 17 56 
40 17 46 

SCORF <'RIFC. PEALit:G 
Sympt. Stab. Pt .Fv. STATUS IfJVFY 

8 44 9 44.91 
22 44 '}4 65.56 1.46 
22 40 26 63.76 1.42 
36 40 31 73.36 1.€\3 
29 38 36 66.78 1.49 
30 12 33 52.('15 I. 16 
39 40 32 75.18 1.67 

9 22 12 37.88 
27 21 25.1'6t 
8 18 14 27.03 o. 71 

14 26 19 48.74 
16 26 22 49.5P 1.£'2 
44 43 59.44t 
42 8 39 59.06 1.21 



r" 

r Na.-RANrCifiZED GlODP 
Acute Olses 

I 
l 

*E'XTE'Nl' 
r' PT. OF P/ITTF~T TIMF ~CORE' C'PTPO. HEAl I~~ 

I NO. SERIES INJURY ~'A l-iE' (l-fos .. ) Deform. Funct. Sympt • Stab • Pt .Fv. STATIJS I~"''F1 

F' 30 LSUMC A-3 lterold, Pre 17 0 (l 26 2 '}&.7e; 
I James 6 22 35 40 3e 25 70.95 2.86 
I 
I 9 22 4S 31 38 2S 70.57 2.~5 

21 22 5~ 46 40 so 91.02 3.68 
r 40 22 61 44 44 51 93.62 3.78 
r 
I 59 61 45 36 61.17t 

r 33 ISUMC A-3 Burns, Pre 4 0 0 0 2 2.53 
Jimmy 6 2'} 24 14 44 25 59.93 23.69 

16 21 26 18 40 26 59.6P 23.59 

rm 23 17 21 20 38 17 52.7P 20.~6 

35 16 35 30 44 26 67.94 26.P5 
46 17 42 23 36 33 64.95 25.67 

r 46 LSUMC A-3 Farris, Pre 13 0 0 14 2 15.42 
\ Flora 3 10 13 15 lfl 21.46t 
L 

6 21 29 15 44 29 62.86 4.0P 

r 9 20 4e; 20 40 41 71.56 4.64 
1? 19 4<' 22 40 40 69.76 4.S2 
19 21 3S 20 42 24 63.91 4.14 
30 18 16 14 38 15 48.36 3.14 

~ 42 16 2P 15 36 23 53.15 3.h5 
I 

48 lSUMC A-3 Pi ttiNln, Pre 12 (l () 0 2 6.19 

F" ldaurice 6 22 53 23 20 so 66.5~ 10.76 
1 9 22 ~2 46 40 51 9'1 .30 1!&. 91 
I 

12 22 61 46 20 52 79.82 12.89 
17 22 49 22 40 39 73.58 11.P~ 

r 24 22 6S 46 42 53 95.18 15.38 
! 38 21 r.o 44 14 ~ 75.12 ] 2.14 

r 71 lSU~C }-3 Jones, Pre 22 0 0 (\ 2 10.77 

! Emma 7 1S 38 30.66t 
9 lP lB !!& 1P.35t 

F' 
16 17 30 18 42 26 60.35 5.60 

! 29 15 32 14 34 34.Plt 

~2 lSUMC A-3 Jessie, Pre 0 0 ('l.('('t 
rm'l William 18 20 55 38 40 32 79.08 
I 

I 31 20 58 34 40 32 78.26 I 

pml 83 lSUMC A-3 Walker, Pre 12 (' ('I 0 2 6.19 
i 

twfaurice 44 15 55 43 26 37 71.96 11.62 
f 

F 
I 

! 

"Inc01I'pl et e score 
rm 
) 

F"' 
l 
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1. 

~ 
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F" 
I 
' 

r 
I 

r 
I 

\ 

r 

Deformity 

Function 

Symptoms 

Stability 

Patient Evaluation 

Orthopaedic Status 

Deformity 

Function 

Symptoms 

Stability 

Patient Evaluation 

Orthopaedic Status 

RANDOMIZFD STUDY 

Average Pre-op Scores 

CBRCPIC CATFGORY 

NO. OF NO. OF 
CARBON PTS. CONTROl PT~. 

21.17 ± 1.25 42/43 20.03 ± 2.54 34/36 

25.28 ± 15.76 43/43 26.61 ± 14.62 3f./36 

16.49 :.t 12.15 43/43 15.89 :.t 10. 71 36/36 

27.53 ± 6.48 43/43 28.00 ± 6.01 32/36 

19.02 :t 11.36 43/43 17 .14 :t 9. 78 36/36 

4P.78 ± 15.01 42/43 49.38 ± 12.66 31/36 

ACUTE CATFGORY 

NO. OF NO. OF 
CARBON PTS. CONTROL PTS. 

18.96 ± 3.54 29/31 18.82 ± 3.29 22/24 

4.4r ± 11.05 31/31 3.83 ± 7.36 23/24 

4.03 ± 9.73 31/31 3.68 ± 7.62 22/24 

28.52 ± 7.76 31/31 31.83 ± P.84 24/24 

6.83 ± 7.86 30/31 6.61 :.t 6.34 23/24 

32.44 ± 10.45 28/ ~1 33.60 ± 9.02 19/24 

-1-
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rn 
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1 

f 
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r 
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rn 
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I 

r 
~ 
) 

r 
r 
, 
r 

!7'1 
I 
l 

F"' 

r 
f'l'1 
i 
I 

P"" 
I 

rm 
I 

Deformity 

Function 

Symptoms 

Stability 

Patient Evaluation 

Orthopaedic Status 

Heal i r.g Index 

Deformity 

Function 

Symptoms 

Stability 

Patient Evaluation 

Orthopaedic Status 

Healing Index 

RANDO~IZFD STPDY 

Average Post-op Scores (~24 mos.) 

CPR OBI C CA l'!'GOR Y 

NO. OF NO. OF 
NO. OF FOLLOW- NO. OF FOLlOW-

CARBON PTS. UPS CONTROL PTS. UPS ---
20.60 t 2.60 41/43 78 19.62 t 2.17 33/36 56 

4 7 • 3 0 :t 13 • 94 42/43 80 52.53 ± 12.40 33/36 55 

33.4e t 12.52 42/43 80 38.16 t 9.PO 33/36 56 

35.92 t 7.51 41/43 77 37.82 ± 5.39 32/36 55 

37.96 t 12.17 41/43 76 43.f'4 t 11.46 31/36 50 

74.64 :t 16.17 39/43 72 80.28 :t 14.11 30/36 50 

1.60 t 0.57 39/4?. 70 1.74 t 0.76 27/36 44 

ACUTl CATEGORY 

NO. OF NO. OF 
NO. OF FOlLOW- NO. OF FOlLOW-

CARBON PTS. UPS CONTROL PTS. UPS 

20.23 t 1.94 29/31 53 19.58 t 2.0t2 20/24 36 

59.09 ± 7.27 29/31 54 55.11 ± 8.86 21/24 37 

41.76 t 6.84 29/31 54 37.14 t 8.04 21/24 37 

38.87 ± 5.22 29/31 55 38.33 ± 6.19 21/24 36 

48.50 t 8.26 29/31 54 44.17 t 9.29 2Cl/24 35 

87.34 ± 8.44 26/31 51 81.70 ± 10.64 19/24 33 

3.24 t 1.50 26/31 48 2.70 ± ('1.79 14/24 25 

-2-
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Deformity 

Function 

Symptoms 

Stability 

Patient Evaluation 

Deformity 

Function 

Symptoms 

Stability 

Patient Fvaluation 

RANDOMIZED STUDY 

Average Follow-up Times (~24 mos.) 

CHRONIC CATFGORY 

CARBON CONTROL 

40.95 t 12.17 41.75 t 12.24 

40.96 ± 12.27 41.49 ± 12.20 

40.96 ± 12.27 41.75 ± 1?.24 

41.04 ± 12.22 41.34 ± 11.97 

40.18 ± 12.15 4C'.SP ± 11.61 

ACUTE CATEGORY 

CARBON CONTROL 

39.68 t 11.46 39.?8 ± 12.56 

39.91 ± 11.47 39.46 ± 12.43 

39.91 ± 11.47 39.46 ± 12.4~ 

39.94 ± 11.37 39.86 ± 12.36 

39.6~ t 11.32 38.34 t 11.62 

-3-
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Deformity 

Function 

Symptoms 

Stability 

Patient Evaluation 

Orthopaedic Status 

Deformity 

Function 

Symptoms 

Stability 

Patient Evaluation 

Orthopaedic Status 

Healing Index 

Deformity 

Function 

Symptoms 

Stability 

PatiPnt Evaluation 

JON-RAJDOMIZ!D GROUP 

Average Pr e-op Scores 

NO. OF NO. OF 
CFRONIC PTS. ACUTE' PTS. 

20.67 ± 2.31 3/3 13.33 ± 5.99 6/7 

19.33 ± 11.50 3/3 o.oo ± 0.00 7/7 

10.33 ± 3.21 3/3 0.00 ± o.oo 7/7 

30.67 t 1 J • 72 3/3 6.67 ± 11.00 6/7 

13.33 ± 5.13 3/3 2.00 ± o.oo 6/7 

43.84 ± 5.51 3/3 10.98 ± 8.09 6/7 

Average Post-op Scores (>24 mos.) 

NO. OF NO. OF 
NO. OF FOLLOW- tJO. OF FOLLOW-

CHRONIC PTS. UPS ACUTE PTS. UPS 

16.50 ± 1.00 2/3 {J 1e.2o ± 2.s2 7/7 10 

44.00 ± 7.97 2/3 5 46.64 ± 16.69 7/7 11 

36.PO ± 6.91 2/3 5 32.00 ± 13.42 7/7 11 

19.33 ± 16.29 2/3 3 35.56 ± 9.79 6/7 9 

36.60 t 4.5(\ 2/3 5 35.80 ± 13.24 7/7 }(\ 

63.27 ± 9.96 2/3 4 72.06 ± 15.94 5/7 9 

1.3~ t 0.14 2/3 4 12.75 ± 9.51 5/7 p 

Average Follow-up Times (>24 mos.) 

CHRONIC ACUTE 

40.0(' t 11.04 35.90 ± 7.26 

44.80 ± 14.38 38.00 ± 9.80 

44.80 t 14.38 3F.no ± 9.eo 

44.67 ± 7.23 36.67 ± 7.26 

44.80 ± 14.38 35.9(\ ± 7.26 

-4-
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lSUMC 00MPIICATI0NS/~DVERSF RFACTJONS 

-
rurCOMF RFIATEP '10 

TPFATIKENT 1 =P ecov er e:f CF It4'1ANT? 
MAXIMUM l=Nore 2=Residual l=tto 
SEVERITY ?=MEdical effects 2=Possibly 
(since treattrert 3=Currently 3=Prohably 

CATEGORY CP. nA1E CF last 3=8urgical und Pr 4=Defi nit ely 
NAMF & ClASS CATE SURGECN TYPF CNSET DURATION report) tr ea tm Pl"t treatment S;::;(Tnknown CQt.1l-fE' ~l'fS 

Hightower, A-2, CF 4/15/83 Kf'Bti~ l'elayed 4/lf/83 1 wk. 2 1 5 Mild drainage fran 
R. healing wuro for .3-4 days 

post.;.op., but row 
hEBling 

Gloer, f.'. C-1, CF 4/11/83 Keating Intermit- 6/P3 2 mos. Arthroscooy, de-
tent plin bridenent of lat-
am il1- era! mmiscal tmr. 
stability Found Grade I chon-

cfromalacia. Cleared 
2 weeks la t er. 

Cooper, B. C-2, CF 7/11/83 Keating Infectio11 noted ~to details given. 
2/14/85 

Wink! er, s. C-1, CF 7/21/83 Waddell Pain '} 1/18/89: Trmttnent: 
Aspirin, work with 
mere care, 1 ess 
ecertion and SOI'"E'-

times wrap with 
Ace bandage. 

-
larson, I. C-1, CF 7/6/83 \~add ell not e:f 30 cc straw colored 

10/7/P3 fluid aspirated 
from knee. ~ sign 
of infect ion. 

1---- -



-
ISU~1C OOMPIICATJON~/ADVFRSF RFACTIONS 

rurcrt4f: PElATEJ' TO 
TPFA'nfFt-'T 1 =RecoverEd CF DfPIANT? 

MA:lrlfofUM ]=~Tone 2=F E'S ic:tua 1 l=No 
SEVERITY 2=Medical effects 2=Possibly 
(since t r Ell trn e11t 3==Cu rr E'l1t 1 y J=frobably 

CATFGORY CP. T'ATE <F last 3=Surgical uroer 4=refinitely 
NAMF & ClASS DATE SURGEON TYPF ON~ET DUPATI<'N report) trEUtweTlt treatrrent S=Pnknown CDMME'NTS 

Toney, I. .A-2, CF 7/29/f-3 ¥eating Adhesions notal 3 1 Diagnostic arthro-
in supra- 1 f'/26/83 sccpy with lysis 
pat E'llar of adhesions 
pouch (probably due to 

havi~ polio as 
a child) -- CFs 
rot involvEd. 

Jenkins, 1. C-1, CF 0/22/83 }(eating Pain 1985 2 TrE'Bt ed ~t leest 
(noted 3 yEBrs wi. th l-fotri n 
2/15/RP.) 6('(l 111g. t.'b i ndura-

tion or Erl ana. 

Pease, R. A-1, CF 9/21/83 ](eating Swelling, 6/SP. 2 RCM from 2 0-9f' o • 

stiffness Knee appears stahle. 
J /'.!- effusion. 
No evid me E' cf 
i nf a:ticn. Appear,.: 
to have sy11ovitis. 
Treated with anti-
inflamnatoriE's. 

Packard, J. C-3, CF 1/29/84 J(eati~ Osteomy- 1/PS 2 mos. 2 2 1 5 TrE"eted with 
(NR) eli tis J( E'fl ex oral I y 

left for lfl days for 
proxi111al "bot1£· infection"; 
tibia no srouela e. 
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LSUMC OO~ICATIOrS/ACVFRSF REftCTIC~S 

<'trfCOME RE'l.ATFD TO 
TFFA'niFf\11' I=Recoverm CF fldPlA'f\'T? 

MAXIMtll-' 1=None 2=Residual J=No 
~FVFRITY 2=¥ e:l i ca 1 pffects 2=PosRibly 
(sine e treatment 3=Curr ent 1 y ~=Frobably 

Cft.TEGORY C'P. PA'TF OF last )=Surgical under l&=I'ef i nit ely 
PAME & ClASS DATE SPRGECN TYPF Of\1SFT Dl'RATIO~T report) treatll"ent tr a:~ t111 ent S=Unknown Q"tt1t1FNTS 

Rickard, J. C-3, CF 1/29/84 Jleati~ regenera- Arthroscopy, 
(NR) tive arthrotomy 

arthri- 1/27/PP. 
tis left 
knee, 
moder-
ate ACL 
& fo'C'l in-
stability 

1---• 

Harris, F. A-3, CF 5/5/84 Keating Temer- ~on-steroidal anti-
(NR) ness due inflammatory drugs 

to neur- for r:sin. Fatie-t1t 
omas also lad apparent 
(mild to osteochondra 1 
moder- fracture of ff'1Titlr. 
ate) at 
light 
touch 
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BAMC OO~PLICATI~1S/ftDVEPSF RFACTIO~S 

CtrrCCIAE R FI ATFP 'fC' 
TRFA~NT 1=Recovere:1 CF JMPJ~t-~? 

~AJ'IfofUM 1=None ?=Fesidual ] =t-"o 
SFVFRITY 2=MEdicsl effects 2=Possi"'ly 
(!'inc e tre~tmef'lt 3=Currrntly 3=Probably 

CATEGORY PP. J'ATF CF last 3=Surgical under l,=Definit ely 
NAME' & Cl.f.SS l'ftTF ~URGFCN 1YPF ONPFT I'URATICtJ rf'Port) treatment treatment ~=(lf'lkOOWl" Cfi~NTS 

Toney, R. C-1, CF e/25/83 Markey Popping ] 1/1 7/P.3 ] Pati ert hmrd "pop" 
(one while descencHty 
episode) stairs. No effu-

sion or tenderness. 

Barfield, J C-1, <bn 9/22/83 ~rkey Sor me~ s, 1 '}/fUr Fe-operat R1 12/7 /P4 
stiff- for dmridernent 
ness, pat ella lateral (?) 
articular retinacular (?) 
(?) phen- rel esse. 
omenon 

Tolley, I. C-1, CF 9/?9/83 Markey J(flee pops + lachmant"; +p:i.vot; 
out ?-3 - pa io; - effusion; 
times a + (?)·. No 
week synovitis. 

Duke, C. C-1, Con 10/12/8~ Markey Pail' C8n't strai~htP.n 
(rr.ild 1 Ef!. t-To ecplana-
contiou- tion tion or 
al, OCC8- camnents. 
siorally 
sharp) 
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B.AtAC OOMPLICATION~/ADVFFSF FFACTIONS 

OUTCC't-fF PFJ ATFD TC' 
TRFAntFNT l ==F ecovered CF JMPU r.,-? 

J.iAJIMUJA l =t~one ?=F es id u.a 1 1=r.lo 
SEVFIHTY 2=JAeJical effects 2=Possibly 
( sit'lce trmtment ?=Current 1 y ~=Probably 

CATEGORY OP. DATF rF last 3=Suzyical under h=refi nit ely 
t.\\ME & f1ASS D.f\TF SUPGFC'N 1YPF O~~SET DURftTIOtJ report) trmtment treatment 5=Unk['IOWTl OJMfo'Ff'.~S 

Landry, A. C-1, CF 10/1 ~/83 Markey ~ild noted Valgus str €88 to 
S:Vt'IO- 1/26/84 knee with suture 
viti8 "pop" probab 1 P. 

Iliotibial 
tract { ?) and 
fir8t-d~ree 1-fCL 
sprain with partial 
p&onml p~l8y. 

4/18/84 St i 11 te 8 t:e 1 sy, 
but knee stable. 

Bassett' r. C-1, CF 11/17/83 l-1a rk ey Re-in- S/8F SubseQuPnt p~in 
jury {approx) and i.nstability, 

not rel i ~ro with 
brace. Rroperat E'd, 
CF ranov£d 7 /2fl/8P.. 

Clough, S. A-3, CF 11/7/83 Markey Bollard If'/15/84 Well-hea 1 ed; ro in-
renoval fla~tion. Promin-

pnt bolla rd s re-
quirP raroval .. Very 
tender at ballard 
of PCI (medial) 
f€nloraJ condyle. 
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BAMC OO~PI ICATIOt-'~ /.AI'\ FPSF PE.ACTIONS 

C'llTCOfofE FFlATED TO 
TRE.A'f't-1F~1T l==Fecovered CF JJ.fPIA~'T? 

t-'AXIMUl-f l="'one 2==Residual 1=1'1o 
SFVERITY 2==Medical effrets 2==Fos sib 1 y 
(since treatment 3=Currently 3==Probably 

CA'TE'GORY cP. DATF C'F last 3=Su~ical under 6==I'efini tel y 
NAME & ClASS DATE SURGEON TYPE ONSET DURATION report) treatment treatment 5==Unknown rot-,ENTS 

Leeper, D. .A-1' CF 12/12/83 t-iarkey Re-in- not a:l Person stomped 
jury 7/84 on back of knee; 

buckled & swelled 
for 3 days. 

Giving noted Funning with brace, 
way 8/84 turnEd corner to 

right, knee gave 
way. 

Walker, F. C-1, CF la/5/84 Markey f-fmiscal noted Feal Erl; ITiild warmth 
repair 6/25/84 with bagginess 

to synovitm1. 
Pain all the time. 
Meniscal repair -
- but ( ?) 

Byrd, J. C-1, Con 2/13/84 Markey Contrac- 11/7/P~ Poor rootion. 25° 
ture flexion contrac-

ture. Castro 
to r~l ease 
contracture. 

2/15/85 Casted for one 
~nth duri~ Nov.-
rec. 13. 20° flex-
ion contracture. 

Butts, W. C-1, CF 1/1/84 Markey Inflamw- soon 3-4 days ) 1 ] 1 f'1ot ed 2/3/87 
at ion aft f'I' 

surgery 

-
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Iowa CCMFLICATICNS/APVFR~F RFftCTIO~S 

C'UTCOMF RFLATFD 'It' 
TR F ft 1J.fFf.-1T ] =F f'COV er m CF JMPI..At-,T? 

MAYI~ftl}of l=t'one 2=Residual I=f.-1o 
SFVFPITY 7=t.ta:lical ~ffects 2=Possibly 
(since trEStment ~=Current J y 3=Probably 

CATEGORY CP. DATE OF last 3=~urrical urder 4:l'efinitely 
tJAt4F & CTA~S I'.ATF SURCEON 1YPF ONSET l'UF.A'JIOf.-1 report) treatment treatme~t S=Unk~ciwn C0}f}r1'ENT~ 

Gr eno11, G. C-2, CF 1C/4/P3 John Pain, 3 2,3 3 '} ~PVere rr-E'dial and 
Albright Inflamma- lateral chondro-

tion INilacia with large 
latera I flap. 

Edwards, r. C-2, Cbn 8/22/P4 John InjPry 1 0/Pl· I. 5 I'"OS. 2 2 1 J Patient fell while 
Albripht fishir.g 5-6 weeks 

ago, causiqg kneP 
to go into furthPr 
fl eYion. It is 
felt that this has 
helped to loosm 
up the ACI & mE'dial 
capsule. Put intc 
knee i1m10bi lizer. 

Delayed 10/P4 lJ..S mos. 2 2 3 1 fnee has continued 
heal in~ to loosen. Put in 

lLC at 40° fl P}(ion 
for next 4-6 wks • 

Mild ant- t-1oted '} 3 1 PlRI. Physical 
anterior 9/P/86 therapy for 
medial t!a strocn811ius 
joint strengthening, 
I ine Jll in Iowa kner brae e 
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Iowa or~IIC~TTC~S/AVVFPSE RFACTJO~S 

CUT('('t-!E RFlftTET TC 
TPF~TIJENT 1 =l? E'CC'V er ed CF JMPI fttJT? 

~A1It-AUM l=Non£ 2=R esidusl l=f'Jo 
SEVFRITY 2=f.fa:lical effects 2=Possihly 
(since t r flB tm ent 3=Currently 3=Probably 

CATFGORY OF. I'~TE OF last 3=~urgical under t.=refi nit ely 
N.f\MF & CI ASS D~TE' SUFGECN 'IYPF Ot.1SET DUR.A.TIQf..l rE:port) treatment treatment 5=Unknown C'OM-fENTS 

Schlicher, A-1, CF l0/3C/8b John Increased ~oted 2 ' ~ 3 Pt. has b~un to 
c. All: right laxity 2/7/85 stretch out his 

rx( ?) • This is be-
1 i eved to ~ e caused 
by ( 1) the carbon 
fibers bec01Tiit'lf! 
mechanically inset-
ive and (2) because 
patient has rot 
been usi~ his 
crutches and usin~ 
Quadriceps more 
than advisable. 
Will be put in 
i triTIOb i I i ? er to Sf'E' 

if it tiJ! ht ens up • 

~· 

Increasec ~"ot Ed 3 mos. 2 2 3 3 Further iPcrease 
laxity 2/7/PS in laxjty frow 

2/7/85. RO¥: 0-
135°. Anterior 
drawPr: 7-8 llml, 

L>R; lachman 's: 6-
7 mm, l>R. resire 
is to put rt. back 
into a cast but pt. 
is ~ainst this. 

I 
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Iowa OOl-'PliCftTJCN~ I AI"VFPSF FEftCTJOt-'S 

Ot'l'C<'l-fF PFlATED TO 
TFFA'WFNT 1 =F ecov er e:J CF JMPLAt'T? 

~A1Il-'VM J=t~one 2=Fesidual 1=t'o 
SEVERITY 2=Me:Jical effects 2=Po!!sib 1 y 
(since treatment 3=Currentl y 3=Probably 

CATEGORY CP. DATF OF last 3=Surgical urder 4=refinit ely 
NAME s russ I'ft'TF SURGEON 1YPE' ot:~FT DURATION report) treatment treatment 5=1Tnknown OO'MMENTS 

Sanderson, C-1, Con 12/13/83 John Inflamma- 6/1/84 1 wl<. 2 1 3 1 Fas sense of maHan 
J. ftlbright tion parapat ellar 

"pinching." Very 
rigorous activity 
school. riag~osis: 
Mild CN'eruse 
syndrome. 

Sanderson, C-1, Con 12/13/83 John Increased t.Tot Erl '} 3 3 I yr. assessment -
J. Albright laxity 1/10/85 Doing well func-

tionally and sta-
bil ity-wi se. flas -
developed very 01ild 
pivot recently. 

Kimber, 1. ft-1, C'on b/6/84 John Pain ~1ot ed 1 1 2 ] ~kin scar appears 
Albright 10/18/P4 tC' h.e adhesed to 

the deep fascial 
layers ~ere semi-
tendinosis has been 
adhere:J. Adhesion 
o'f skin to ham-
strirg tendons. 
Mild. --
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OPTCOMF RE'I ATFD 'JO 
TRFA'WENT 1 =Recover Ed CF 11-'PLAtJT? 

lAAXIftfUM 1=~tone 2=Fesidual l=l-lo 
SFVFRITY 2=fofEdical effects 2=Possirly 
(since treatment 3=Current 1 y 3=Probably 

C.ATFGORY CP. DATF CF last 3=Surgical under ~=l'efi nit eJ y 
~1AME & ClASS rATE SUPC-EC'tJ 1YPF or.~sET DURATION report) tr ea tT11 ent treatment 5=llnknown OJMMFNTS 

Kimber, 1. ~-1, Con 4/6/84 John Adhesion 12/10/84 2 mos. 2 3 3 1 Well heal Ed - there 
Albri~ht is scar adhesion to 

the hall'strings on 
the posteromedial 
aspect that will be 
rf!l10ved this Fri. 
ftlso "see note on 
exam of su~ical 
site'' (unavail.) 

1/15/87 l-fild 3 3 1 Post-capsular ret-
inacular flexion 
contracture. Prob-
len was ard still 
is anky1oeis, not 
laxity. 

Briggs, c. A-2, CF 5/1 5/'e3 JoJ-al" Ski 11 flap 5/17/'e3 P wks. I 1 1 1 l-iEdial skin flap 
Albri~ht necrosis necrosis (super-

ficial-eridermal). 
Negative cultures. 
Straight incision, 
probably 7° to 
staples. ~nee.rK. 

Skir 5/17/83 f' mos. 1 l J I Tiny area grarula-
slough latio11 left - wound 

heal ill! well (still 
pil"k scar). ~to 

effusion; 00 

tenderness • 
.._ 



Iowa 0r~PlJCATI0~~/ArVFRSF PEACTIOPS 

OUTCOfofF' RflATFD 10 
'mEA 'WEt-."T 1 =Recover e:l CF JMPLA~T? 

'fo'A:XI~ 1=1-'one ?=Residua I l=tt'o 
SFVFFI'JY 2=Medical effects 2cPossibly 
(since treatment 3=Currently 3=Proba~Jy 

CftTEGORY CP. rATE OF last .3=Sucy i ca 1 t•roer lr=I:'efinit ely 
NAME & ClASS D.!TE SURGEOtJ 1YPF ('"'SET rURATION report) treatment trmtment ~=Unknown CD'fo'~""TS 

Pill, J. r-1, CF '3/16/83 John Cast 5/18/84 5 days ? l 1 1 Post-or mil~ cast 
All-right nruro- neuropra~is. 4 day 

praxia relayed casting. 
Relayed ( neuro-
pathy?) 6 days 
post-op. Pesolved. 

DecrmsEd 5/18/84 9 mos. l 1 3 1 Still wt=>aring Iowa 
sensation brace, still ex per-

iencing Peuropraxia 
( Rma 11 are ) • 

Burriola, C-2, Cbn 7/18/83 John ? 7/21/8~ 5 days ] '} l 1 "
1one. 

M. Albright 

Burriola, C-2, Cbn 7/18/P.3 Jof1n Auto 10/23/83 1 1 '} 1 Dev el opm ent of 
M. Albrif!ht accident post Erola t era 1 rot-

atory instability 
and revers e pivot 
after auto accid ePt 
(dashboard to tibia 
with posterolateral 
pain st 6 wos. 
post-op). +/- brace 
foot rlate in ]5° 
extension rot. -
Pas been roncom-
pliant about knee 
brace. 

-



----, -, 
low C~PIICATICPS/AI'VFR~F RFACTIO~S 

--
OUTCCMF PFIATFT' TO 

TREATME"l'f l=F reovered CF JlofPU fo1T? 
fo'AXIMUM l="Tone 7=R £Sidual l=No 
SFVFPTTY 2=~edical eff€cts ?=Possibly 
(since trEStment 3=Currently 3=Probably 

CATFGORY OP. l'ATE CF last 3=Surgical urder t.=Defi nit ely 
NAME & CIASR rATE SURGECN TYPE CNSET I'UFATION report) treatroent t r m tm ent 5=tToJcnOWP CCt.4MF"1'fS 

Burriola, C-2, Cht1 7/18/83 John Fpisode 2/2f! /P.lt 2 IJ10S • 7 2 ~ 1 PLRI with revers P 

l-1. All:- right of insta- pivot. Pa~ JEifl. 20 
bility chondrol118lacia. 
(reverse 
pivot) 
with 
pain, 
laxity 



Others OOt-fPl-ICATICt-1~ / ftDVFP~F RFftCll(l~'S 

OUTCO~E RFIA1FD 10 
TR EA'TifFl-l'f }:=R£covered CF JlAPlP. NT? 

l-fft11fo'UM l=None 2=Residual l=No 
SFVFRITY 2:::t-fe:Jical effects 2cPossihly 
( sil'lce treatment 3:=Currel'ltly 3=Probably 

CATEGORY CP. DATE CF last 3=Purgical under 4=Definit e1 y 
NAME & ClAS~ rftTE SURGEON 1YPE ONfFT DURATI0~1 report) treetmel'lt trmtment 5=Unknown ro~NTS 

Bocbar, t-1. C-3, CF Keatir~ Pail'l, Tof!gl e renov £d 
(lSU) tender- in office. 
('t."R) ness of 

mfdial 
coniyl e 
of femur 

Sing! etary, C-1, CF J/14/P.5 John Moderate ~ocf era t e pii n has 
A. (Io~) AIr. rig"t patello- c1elayec1 rehabili-

femoral tation. 
pain 

Murphy, D. A-2, CF 10/13/85 • .To}'ln IncrfF.Ised 4/'J/P6 2 wos. Mild 2 1 IncrEe sed trans-
(low) ftll: right laxity lation anteriorly -

rEduced activity 
and use immobil-
i zer at night. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

Andrew A. Marino, Ph.D. 
President 
Plastafil, Inc. 
P.O. Box 268 
Belcher, Louisiana 71004 

Re: IDE NUMBER G820122/S13 

NOV 2 I 1900 

Plastafil CFsm Carbon Fiber System 
Dated: October 12, 1990 
Received: October 23, 1990 

Dear Dr. Marino: 

Public Health Service 

Food and Drug Administration 
1390 Piccard Drive 
Rockville, MD 20850 

! The Food and Drug Administration (FDA) has reviewed the sections in your PMA 
application which you refer to for the fulfillment of the requirement to submit 

~ an annual progress report to your investigational device exemptions (IDE) 
! 
[ application and has determined that additional information is required. Please 

r 

r 
i 
I 

pml 
) 
I 

r 
F 
I 
I 
! 

r 
i' 
i 

address the following concerns: 

1. It appears from the study design reported in the PMA that several 
changes and deviations from the original protocol occurred in 
violation of 21 CFR Part 812.35(a). Proper compliance to the 
investigational plan is the responsibility of the sponsor as 
described in Part 812.46. For instance, there is no explanation 
why you include an open phase with no control patients when there 
was no provision for such a trial in the original design and also 
there is no explanation why the randomization scheme was changed 
to result in a 3:2 ratio of device treated to controls instead of 
1:1 ratio. In addition, implants were used in nine patients which 
had injuries only to the posterior cruciate ligament which was not 
one of the subgroups approved for this study. 

2. Additional information is needed on the complications reported. 
The incidence of synovitis, extra-articular infections, intra and 
extra-articular failures, graft laxity, septic arthritis, and 
presence of carbon particles are not reported. Although you state 
that these occurred at low levels, the variability in the 
frequency of follow-up visits among patients may have made it 
impossible to detect the actual incidence of complications. 
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Page 2 - Dr. Andrew A. Marino 

3. Patient accountability is extremely poor. It is not possible to 
identifiy all patients entered in the study who remained through 
its completion. A flow chart showing all patient groups from the 
initiation of study through its termination would clarify this. 
All withdrawals, losses, formation of new sub-groups should be 
clearly indicated in the chart. 

4. Patient follow-up information is incomplete and confusing as 
reported. The "random-sampling model" suggested is not 
acceptable. Information for each parameter measured should be 
presented in life tables to include data for each time point as 
specified in the study protocol (that is, 0, 3, 6, 9, 12, and 24 
months) plus any length of time beyond 2 years. The intervals 
should be selected in such a way that each patient is represented 
once in each interval. The following information should be 
included in such a table: 

a. patients in each category; 

b. patients lost to follow-up; 

c. patients due for follow-up visit; 

d. complications; 

e. withdrawals; 

f. deaths; and 

g. missing data. 

A patient is considered lost to follow-up beginning at the time when he/she 
first missed a visit and the patient did not later have an evaluation after 
that time period. 

Since the IDE regulation does not specify the information to be submitted 
in the annual progress report, we are enclosing the guidance document 
entitled "Suggested Format for IDE Progress Report" which highlights the 
type of information to be included. 

This information must be submitted to FDA within 30 days from the date of 
this letter. It should be identified as an IDE supplement referencing the 
IDE number above, and must be submitted in triplicate to: 

IDE Document Mail Center (HFZ-401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
1390 Piccard Drive 
Rockville, Maryland 20850 
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Page 3 - Dr. Andrew A. Marino 

If you do not provide this information within 30 days from the date of this 
letter, we may take steps to propose withdrawal of approval of your IDE 
application. 

If you have any questions, please contact Michael J. Blackwell, D.V.M., 
M.P.H., at (301) 427-1036 or Ms. Nancy F. Teague at (301) 427-1190. 

Enclosure 

Sincerely yours, 

L~ Carl A. Larson, Ph.D. 
1·· Director, Division of Surgical 

and Rehabilitation Devices 
Office of Device Evaluation 
Center for Devices and 

Radiological Health 
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PLASTAFIL, INC. 
P. 0. Box 268 

Belcher. Louisiana 71004 

February 21, 1991 

Pl'fA Document ~fail Center (FFZ-4C1) 
Center for Devices and Radiological Health 
Food end Drug Administration 
1390 Piccard Drive 
Rockville, MD 20e50 

RE: IDE NUMBER G820122/Sl3 
Plastafil CFS,. Carbon Fiber System 

Dear Sirs, 

ANDREW A. MARINO. PH. D. 
PRESIDENT 

This lettE-r and its aprE"ndice:s are in response to F~A's letter dated 
November 21, 1990. My delay in response was occasional by the need for me to 
reply to FDJ.'s letter dated June 22, 19~C requestin~ further information re
garding Plastafil' s Pre-market Approval application (P~!A). I have responded 
to FDA's letter dated June 22, 1990, ancl a copy of that reEponse together with 
its enclosures are includEd with this letter. Below, I provide specific re
plies to each of the points raised in FDA's lettEr dated t~ovember 21, 1990; 
where the points raised were identical to those raised in FDA's previous 
lettFr, I have rrovided the same respot.se here that I did previously. 

In what follows, "I" refers to both Plastafil, which is the sponsor of 
the CFS,. Carbon Fiber System, and to me personally. "PMA" refers to Plasta
fil's Pre-Market Approval application listed above. "IDE" refers to Plasta
fil's investigational device exemption ~JG820122/Sl3. "Device" refers to eith
er the portion of the CFS,. Carbon FibEr System consisting of the carbon-fiber 
implant itself, or to the carbon-fiber ·implant together with the fixation de
vices, whichever is appropriate in the circumstances in which the term is 
used. "Cases" refers to patients who received the Device; "Controls" refers 
to patients who received standard therapy. "Guidance Document" refers to 
Guidance Document for the Preparation of Investigational Device Exemptions and 
Pre-Market Approval Applicaticns for Intra-Articular Prosthetic Knee Lip.ament 
Devices, Division of Surgical and Rehabilitation Devices, Center for Devices 
and Radiological Health, USFDA, 1987. 

In each instance, FDA's comment is reproduced verbatim, followed by 
Plastafil's reply. 

FDA: Page 1, Paragraph 1: "It appears from the study design reporte:f in the 
P~~A that several changes and deviations from the original protocol occurred in 
violation of 21· CFR Part. 812.35(a). Proper compliance to the investigational 
plan is the responsibility of the- sponsor as described in Part ?12.46. For 
instance, there is no explanation why you include an open phase with no con
trol patients when there was no provision for such a trial in the origil"al cfe
sign and also there is no explanation why the randomization scheme was changed 
to result in a ~:2 ratio of device treated to controls jnstead of 1:1 ratio. 
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In addition, iii'plaPts were used in nine patients which had iPjuries only to 
the posterior cruciate ligament which was not one of the subgroups approved 
for this study. 

PLASTAFIL REPlY: The aforementionEd section requires: "a statement that 
each study was conducted in compliance with Part 812 or Part 813 concern
i~ Rponsors of clirical investi~ations and clinical investigators, or if 
the study was not conducted in compliance with those regulations, a brief 
statement of the reason for the noncompliance." The term "study" is not 
d ef in ed i n Part 81 4, but from 21 C FR e 1 4 • 2 0 ( b ) ( 6) ( i i) it s e ems that t h e 
term refers to clir.ical investigations involving human subjects with the 
Device, whether or not conducted under an IrF. Plastafil 's clinical in
vestigatioP under the II'E was conducted in compliance with Part 812. It 
was also conducted in compliance with the Institutional Review Board r~
ulations in Parr :6, and il" compliance with the informed consent rEJ!ula
tions in Part SO. 

The clinical studies conducted by Drs. Mare, Denmer, Botha, and Penny 
reported in the PMA application were not conducted in compliance with the 
Institutional Review Board regulations (Part 56), the informed consent 
reulations (Part 50), or regulaticns cot'lcernin~ sponsors of clinical in
vestigations and clinical investigators (Part @12). The reason for non
compliance was that the inveEtigators had no lep.al or other obligation to 
comply with the aforementioned Parts. This information has previously 
beer furr.ished (4E-1*, 2; 4E-21). In l:rief, the surgeons, each of whom 
is a citizen of a foreign country, provided the results of their clinical 
studies because the FDA staff felt that the informatior. would be useful 
with regard to evaluating Plastafil 's P~A, notwithstanding the fact that 
it was not ~ererated under Plastafil 's JrF. 

Staff raises the issues of (1} an open phase with no control patients; 
(2} the use of the implant in patients who had injuries only to the post
erjor cruciate ligament; and (3) the use of the 3:2 ratio, not a 1:1 
ratio. I will reply to the first two issues together, and the third 
issue separately. 

Non-IDE Device Use. In mid-19e3, I'r. John "!bright expressed a desire to 
use the I'evice in some patients who had an injured posterior cruciate 
ligament or who had a totally dislocated knee (salvage ratients). During 
the summer of 1983 I presented rr. Albright's proposals to FI'A staff 
duril"'g several telephone conversations. I explained Plestafil 's willing
ness to provide the Device, and Dr. Albright's willingness to undertake 
the responsibility for its use. Plastafil's concern was that our actions 
might be construed as marketing the Device in violation of Section 301 of 
the Food, rrug and Cosmetic Act (Fr&C) -- which was not the case. I 
asked: (1) I'id the proposed uses amount to reouests for approval of a 
modification of the IrE so as to include two additioral study groups; 
(2) for the purposes of the prooosed uses, was the L'evice a Custom I'evice 
withir Section ~20(b) of the Fl'&C Act and therefore exempt fro111 Sectiol'l 
515? Initially, it was suggested that the proposal aiDounted to the in
clusioP of additional study groups, and that some forroal steps were n~ed
ed for the inclusion to be valid. But I pointed out: (1) The Device was 

*Volume 4E, page 1 of the PMA. Subsequent references in this form similarly 
refer to the indicated volume and page numbers of the F~.A. 
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not offered for commercial distribution to l'r. John Albright (or anybody 
else). (2) The Device was used to meet the unique needs of Dr. Al
bright's patients; Plastafil neither requested nor received a list of in
clusion or exclusiot'l criteria for use of the Device, nor did Plastafil 
make any recommendations regardir.e either criteria. The l'evice was used 
in particular patients whose clinical and anatomical features were, in 
Dr. ~!bright's discretion, suitable for use of the l'evice. (3) The De
vice was not commercially distributed, and no fee was charged for the De
vice. (4) Plastafil was 110t regularly el'lt!aged in providing Custom Devic
es, and that we would not do so for anv individual other than Dr. John 
Albright. When Plastafil was satisfi~d that its actions would net be 
viewed as commercial distribution of an unlicensed medical device in 
irtErstate COQ'1D'lerce, it provided the l'evices torr. Albright to use as he 
thought appropriate. Plastafil never advocated the Device for use in 
salvage procedures because our rationale for the use of the Device did 
not extend to such an application; furthermore, we never advocated use of 
the Device for isolated FCl injuries because we had no intention of con
ductirg a study that would directly test that hypothesis. Despite these 
facts, Plastafil made no attempt to i~pose its judgme11t on Dr. Albright, 
ar.d made the l'evice available to him at his reQuest, based on our respect 
for his efforts and his judgment. 

21 CFR Part 812.6.~ describes the sporsor's resporsibility in the situa
tion in which an investigator fails to comply with the investigational 
plan. No investigator in Plastafil's Il'F cli11ical study failed to cowply 
with the investigational plan because each investigator, insofar as I am 
aware, substantially adhered to the investigational plan with regard to 
all its pertinent and substantive aspects including entry criteria, ran
domizatior, surgical procedures employed, handling and treatment of the 
device, and conduct of follow-up examinations. 

In summary, for the abovementioned reasons, it is a mischaracterization 
of Plastafil 's activities to assert that the issues raised were "devia
tions from the original protocol ••• in violation of 21 CFR Part 812.35." 

The first issue related to a use of the Device that was thoroughly dis
cussed with Staff at the time the use was carried out, and which was 
justified by co11siderations not pertinent to the IrE. Tre second issue 
related to an appropriate use of the Device that did not involve the 
hypotheses considered in the IrF study. 

3:2 ~llocatior of Patients. In the JI'F we said: "The rando~ization 
scheme used to allocate patients to treatment groups will result in ap
proximately one experimental for each control" (emphasis added). The 
question posed by Staff therefore amounts to whether our use of a patient 
ratio of 1.5:1, end not 1:1 is a "cha11ge" within the meaning of the ap
plicable version of Section 812.35. We concluded at the inception of the 
study that it was not such a change a11d that the use of 1.5:1 rather than 
1:1 was scientifically desirable and justified. There were several bases 
for our conclusions. 

Not a chan~e within the meaning of Section Pl2.35. On January 1e, 19PO 
the FDA promulgated a final rule regardi11g Section Pl2 .35 (supplemental 
application), effective July Jf', 1080 (45 FR 3755) that provided in pert
inent part: "(a) Changes in Investigational Plan. A sponsor shall (1) 
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submit to FDA a supplemental investigation if the sponsor or a~ investi
gator proposes a change in the investigational plan that may affect its 
scientific soundness or the rights, safety, or welfare of subjects, and 
(2) obtain IRB and FDA approval of the change before iD'plementation •••• " 

In adopti~ this final rule F!'A made it clear that it was i~t ended to 
apply only t~ chanJ,!es affecting the safety of su~jects or the validity of 
the investigation: "Supplemental applications are required only for the 
addition of new institutions to a~ investigation and for chang PS in the 
investigational plan that may affect the scientific soundness of the 
stucy or the rights, safety, or welfare of subjects" (45 FF 3745). 

Cn January 27, 1981 tre Fl'A adopted an aiT'endmeflt to ~ection ~12.~5, 
effective July 27, 1981 which read in pertinent part: "(a) Changes in 
Investigational Plan. A sponsor shall: ( 1) Submit to FI"A a suppl err. ental 
investigation if the sponsor or an investigator proposes a change in the 
investigatio~al plan and (2) obtain IRB approval (see ~ectior 56.110(b)) 
and FDA approval of the change before implementation." 

FDA again amended this Section, effective April 12, 1983 (4e FR 15621) to 
provide, it" pertinent part: "(a) Changes in Investigational Flan. A 
sponsor shall: (1) Submit to FDA a supplemental investigation if the 
sponsor or an investigator proposes a change in the investigational plan 
that may affect its scientific soundness or the rights, safety, or wel
fare of subjects and (2) obtain FDA approval of any such change and IRB 
(institutional review board) approval when the change involves the 
right s , sa f et y , or we 1 fare of sub j ec t s ( s e e f' ec t ions 56 • 1 1 0 and 5 6 • 111 ) , 
before implementation." 

The Section was modified again (50 FR 25909, June 24, 1985: 50 FR 28932, 
July 17, 19f5) and presently reads as follows: "(a) Changes in Investi
gational Plan. A sponsor shsll: (1) Submit to FDA a supplemental inves
tigation if the sponsor or an investigator proposes a change in the in
vestigational plan that may affect its scientific soundness or the 
rights, safety, or welfare of subjects and (2) obtain FI'A approval under 
Section et2.30(a) of any such change, and IRB approval when the change 
involves the rit?hts, safety, or welfare of subjects (see ~ections 56.110 
and 56.111), before impl anentation •••• " 

Even if use of a patient ratio of 1.5:1 were to be considered a "change", 
the only asrect of the study to which it could reasonably be viewed as 
pertinent is that of the study's scientific soundness. That is, use of 
this ratio has no direct lirk with tl'le ouestior whether the device in any 
particular patient is more or 1 ess safe, or more or 1 ess efficacious. 
Thus, if there were a "chanJ?E'" within the meaniflg of Section P17.35, it 
affected "scientific soundness". But our IDF study was authorized by 
letter dated tA.arch 4, 1983, and thE' version of Sectior P12.35 that was in 
effect as of that date specifically removed "scientific soundness" as a 
"chrnge" that Ir.ust be submitted to Fr~ for prior approval. As a conse
quence of these co~siderations, I interpreted the law to mean that even 
if there· were a "chflnge", it was not a c~ang e that reouired a formal 
supplemental application. 



r 
i 

r 
l 

l 

r 

~ 

! 

~ 
\ 

r 

~ 

I 
) 

rm 
'· 
.1 

r 
I 

r 
rc111\ 

\ 

Affirmative reasons for the choice of the 1.5:1 ratio. Assume that two 
surgical therapies are available to treat a particular disease, and that 
both procedures are perforu-ed routinely but that there is no scientific 
evidence to indicate which procedure is superior. The uncertainty could 
be resolved by randomizing subjects to the two procedures, and performing 
suitable follow-up determinations. If the investigating surgeon routine
ly performed both procedures, the study would contain no a rriori bias 
regarding degree of surgical skill. Powever, if the patients randomized 
to one arm werE' operated on by a surg eC'n experienced in that procedure, 
and the surgeon had no experience with the second procedure, then any 
difference between the two patient groups miszht be due to either the rel
ative merits of the procedures, or the relative skills of the surp.eon. A 
similar difficulty in experi~t~ental desigr occurs whenever a new therapy 
is to be tested against a standard therapy; in such instances, surgeons 
have ecperience with one procedure, but rot the new procedure, and conse
quently any measured decranent in efficacy in the new procedure might be 
due to relative inexperience. Cne acceptable strategy to overcome this 
difficulty is to provide, in advance, that the number of subjects receiv
ing the new treatment will bF greater than those who receive the stanctard 
treatment. The rationale is that the relative inexperience will be aver
aged over a larger subject population than would otherwise have been the 
case, thereby 1 ess ening the impact of this confoundi~ variable on mean 
performance. Based on this consideration, and after reviewing other 
clinical studies in which a similar rationale was invoked, we chose to 
conduct this study at a ca~e:control ratio of 1.5:1. 

FDA: Page I, Paragraph 2: "Additional information is needed on the complica
tions reported. The incidence of synovitis, extra-articular infections, intra 
and extra-articular failures, graft laxity, septic arthritis, and presence of 
carbon particles are not reported. Although you state that these occurred at 
low levels, the variability in the freouency of follow-up visits among 
patients may have made it impossible to detect the actual incidence of compli
cations." 

PLftSTAFil RFPlV: The listed clinicEl states are not defined in the IrE, 
and I do not understand how the absence of information regarding undefin
ed clirtical ~tates car be considered a violation of the CFR. I cannot 
provide specific information unless the reauests are posed usi~ terms 
that have a meaning within the context of our study -- each of tl'le listed 
terms have no such specific meaning because they are judgments, not de
pendert variables. 

The phrasing of Staff • s C0111ll'ent creates an irresolvable conflict between 
the meaning of a scientific tet111 and the pattern of clinical practice. 
"Inciderce" means frequency of occurrence of an event in a population 
within a particular tiroe interval. Carbon fibers are not radio-opaque, 
and the presence of carbon-fiber debris (which is what I assume to be the 
issue raised here by Staff) cannot be determined unless the pati ert is 
arthroscoped (and even tl'1at rray not be sufficient). It is not acceptable 
to conduct routine arthroscopic examinations in the absence of symptoms
to~ og y, and in our IDE we expressed ·no i nt enticn to do so. Trus, it is 
impossible for me to report the incidence of carbon particles. 
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In alleging the deficiency, I think there has been a failure to recognize 
the change in the nature of decision-making within the surgical special
ties which the FI'A, itself, spearheaded. The public record shows that 
sponsors routinely presented the results of uncontrolled clinical studies 
in which clinical endpoints were evaluated using sut-jective criteria: 
Patients did "excellent", "good", or "poor", a1'1d they had "graft laxity", 
"synovitis", and they were "satisfied" or "unsatisfied." Si1'1ce it is the 
practitioner that is the ultimate consumer of the research, the attempt 
to express both the design of the study and its results in clinical terms 
makes eminently good sense. The drawback in this approach is that it 
does rot provide an objective basis for the degree of confidence t~at one 
may place in the conclusion of the study. 

There is another procedure for conducti~ a clinical study. Groups rep
resentrtive of patients uith a specific pathology are treated usi~ al
ternative therapies, and the results are compared usi~ acceptable clin
ical and statistical methods, stipulated ir. advance. These methods must 
be clinical, otherwise the study has no meaning; they must be statistic
al, otPerwise the study is not superior to the alternative methodology. 
The basic process for implementing this procedure is to focus on a clin
ical state, define it in terms of a symptomatology, ascertain the grades 
or 1 evels of the symptomatology, create a realistic a priori classifica
tion scheme, and fir.ally, determine whether treatment affects distribu
tion within the scheme (by analyziqg the mean or median of the scorechar
acterizing the sy111ptom used to define the clinical state, or the frequen
cy distribution of patients in the various states as a function of treat
ment). This procEdure removes (or goes a long way toward re111oving) the 
objection that the conclusion of a clinical study using the anecdotal 
method was too subjective. The price paid when the scientific method is 
used is that some clinical states, while remainiq! of crucial importance 
with regard to clinical judgment, ]:atient a:ana~ernent, diaFnosis, and 
treatment, simply have no well-defined meaniDf! within the decision-makinf! 
proceFs where.in the investigator seeks to ascertain tre superior tl-er
apy. In this process, the clinical state has been replaced by the sum 
total of the syD'ptoms deerJ'Ied pertinent. 

FI'ft has repeatedly made it clFar that it prefers ard expects well-design
ed clinical studies involving appropriate control groups assessed with 
regard to well-defined ob.i ective endpoints using appropriate statistical 
methodology. This is the kind of study Plastafil protrised to perform 
when the IrE was approved in 198~, and it is the kind of study that Plas
tafil did, in fact, perform. Plastafil did not perform an anecdotal 
study, and therefore we cannot provide aneccotsl evidence. 

(1) With respect to "synovitis". ~ynovitis is a clinical condition in
volving inflammation of the synovial lining of the joint; its presence or 
absence (except in a florid condition) is a matter of clinical judgment. 
I am unaware of any methodology by which the presence or abs et'1ce of the 
pathology can be uniquely determined. Moreover, the incidence of synovi
tis itself is not a meaningful number because, however the condition may 
actually be defired, it is expected to occur in all patients to some ex
tent. The pertinent Question is whether the incidenc~ of synovitis in 
the Cases (patients who received carbon fibers) differs from that in the 
Controls (patients who received stafldard therapy). The best respo1'1se 
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coilsists in characterizing the Cases and Controls with rep:ard to paralTiet
ers that were accepted prior to the study as bei~ characteristic of the 
pathology. This was done in Volu111e 4F, Tables 9-14 for pain, at1d Tables 
21-26 for swelling for all the patients in the study. The format employ
ed in the prflparation of the Ta~l es was that specified in the C.uidsnce 
Document. A pertinent response to Staff's ouestion is also contained in 
the parsmetrr SYMPTC~S defiiled in the TI'F. The data from our study in 
the format SYMPTOMS is given in Enclosure 1 with this response. 

(2) With respect to extra-articular infections. On page 4D-17 we report
ed "Mark Foobar (flon-randot11ized study, ISU) experienced pain and tender
ness in the area of the toggle, and it was removed in his physician's 
office under local enesthesia. Eryan Cooper (1St') underwent removal of 
both medial bollards after he developed an abscess two weeks postopera
tively." These were the only extra-articular infections (or possible in
fections) noted in our study. 

(3) Intra-articular failures. I am unable to provide a definitive reply 
because I do not ~now what Staff means by "failures". If "failure" means 
a situation in which an initial treatment did not satisfactorily resolve 
an initial coroplaint, resulting in a seco1'1d procedure for the same com
plaint, then the treatment failures in the Plastafil study were described 
on pages 4r-15 and 4D-16. There were four intra-articular treatment 
failures in the controls and four intra-articular treatment failures in 
the carbon-fiber patients in the chronic category; there were no ot}'!er 
t rea tm e nt fa i 1 u r es • 

(4) With regard to graft laxity. I am unable to provide a definitive 
reply becausF I do not knew what Staff means by "graft laxity." tdore
over, I do not understand the pertinence of a request for informatioil re
garding graft laxity because we have performed a col"trolled clinical 
study; consequently, no dependent variable has specific meaning except 
with relation to the magnitude of the corresponding variable in tre con
trol group. We provided information regarding numerous clinical tests 
and signs (sef Tables 57-68, lC'J-107) that are pertinent to laxity. The 
tables were prepared according to the "distributioil of scores for each 
objective item from Appendix 6 and subjective itED'l froiii Appendix 5 for 
the entire population, at each time point of data collection accordi~ to 
the format of /lppendix 11" as reqt1irfd in the Guidance rocument. The 
data from our study in the format STABILITY is given in Enclosure 1 with 
t }1 is 1 et t er • 

( 5) ~eptic arthritis. ~'e think none, but the limitations and ambif!uities 
described il" our response to the four previous clinical states applies 
with Equal force here. 

(6) Presence of carbon fibers. ~'e were unable to report the fact or ex
tent of presence of carbon fibers in the knee joint in any scientifically 
objective lJ!anner. ~uch a deterll'linatiot' would have reouired artrroscopic 
surgery, tissue biopsy, and a validated quantitative procedure for an
alyzing the biopsy specimel"s. Such a stratet!Y was oot proposed in our 
IDE, and would probably ·have been ethically unacceptable. The objective 
inform at i o I'l that i ~ av a i 1 ab 1 e which b ea r s on t h e issue , a nd which rna :v b e 
evaluated to make judgments about the existence of carbon fibers in the 
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joint corsists of ( 1) observation~ regarding patient sytrptorrs (under the 
hypothesis that a significant presence of carbon-fiber debris would have 
produced sytrtptoms); (2) an analysis of the pertinent al'1imal studies re
garding the issue of carbon-fiber debris; and (3) the arthroscopic exam
inations made by rr. Penny in a series of patients who agreed to be arth
roscoped. This information has previously been presented to FI'A, and we 
believe it supports the conclusior that trace presence of carbon fibers 
may be expected in the joint, but the debris does not have functional 
significal'1ce. I know of no countervailing evic1ence nor any objective 
method by which the question might be more adequately assessed. 

FDA: Page 2, paragraph 3: "Patient accountability is extrenely poor. It is 
not possible to identify all patients entered in t't-e study who retJ~ained 
through its completion. A flow chart showing all patient groups from the ini
tiation of the study through its termination would clarify this. All with
drawals, losses, formation of new sub-groups should be clearly indicated in 
the chart." 

PlASTAril REPLY: I am unable to provide a definitive reply because I do 
not know what Staff means by "completion", "termination", "withdrawal", 
"losFes". ~10ilP of these ter111s are defined in our study; conseouently 
there is no unambi~uous method to determine whether they occurred, or 
when. 

We dealt with human beings who had their own likes, dislikes, priorities, 
and ambitions. When a patient chose not to return for a follow-up exam
ii'@tion, I lacked both the le2al and moral authority to reouire compli
ance. When faced with this difficulty, which occurred frequently, we ac
cepted the patient's decision, and tried again later. l''o patient (with 
the exception discussed below) is "lost" or "terminated", and no patient 
"completes" thf stL•dy ir any ahsolute sense. It cannot be assumed that 
all subjects dutifully appear when requested to do so by their doctor, 
becBuse this did not occur ir the real world in which we performed our 
study. Indeed, any study performed on subjects who appear on command is 
probably worthless with regard to estarlishing inferences for the general 
population. Cur study centers were chosen to provide a representative 
patient sample; frequently, the patients did not conform to a schedule 
that suited Plastafil. Banal as it may sound, patients do not respond to 
a physician's requeFt like automatons, and implementation of the federal 
regulatory scheme for medical devices must recognize this fact. As dif
ficult as the rrobl em was at one year postoperative, it became increas
ingly more difficult as time passed. 

Staff's assertion 11 patient accountability is extremely poor" is factually 
erroneous, ar.d it is my hope that the error will be apparent wher ~taff 
evaluates our data in the format provided in this letter (Fnclosure 1). 
The fact~ will show that our study is the best study involving an ortho
paedic implant that has yet been performed and reported, and is probably 
near the thecreticel limit 011 patient accountability for a study involv
ing a cross-section of the population. The major difficulties I faced in 
reporting cur data occurred because the TrF, the C.uidance Document, and 
the categories defined in FVA's deficiency letters frequently conflict 
with OI'e another. 
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FDA: 'F'age 2, Paragraph 4, Sentence 1: "Patient follow-up infomation is in
complete and confusi~ as reported." 

PLASTAFIL REPLY: All follow-up information obtained during the course of 
this study has been c ummari zed in the Pt"A; a copy of. all case reports is 
included with this 1 et t er. Not every patient was followed at 3, 6, 9, 
and 12 months post-oteratively for the reason t}'lat was describ eel in the 
preceding Replies. The conseQuences of this fact are discussed below. 
The format of the follow-up information provided in the PMA was mandated 
by the Guidance Document -- it was not a format that we chose, Por a 
format that we proposed in the IDE. Confusion en~ end ered by the prepa ra
tion of data in the Guidance-Document format is not reasonably attribut
able to shortcomings on the part of Plastafil • 

Plans describiiig (1) tl1e format in which data would l'e presented for sci
entific evaluation, and (2) the statistical methodology that would be em
ployed in evaluating the data were contained in the approved IrE. Eel ow, 
I present: (1) the pertinent parts of the approval plan dealing with the 
format of the data ard the decisional process to be employed in evaluat
i~ device efficacy; (2) the data obtained pursuant to this plan (Enclos
ures 1 and 2); (3) an analysis of pertinent changes in the implementation 
of this plan (compared with the plan as originally approved); and (4) the 
results of analysis of the data performed according to the approved meth
odology. 

{1) The Approved Plan. The plan that Plastafil proposed for evaluating 
the data from the cl1n1cal study is contained in pages 13-15 in the Il'F. 
The part of the approved plan dealing with the data format and the deci
sional process to be anployed in evaluating device efficacy is: 

Data p..fanag: erl'ent 

Efficacy: The success of the carbon-fiber treatment will be determin
ed on the basis of statistical analysis of the results of Orthopaedic 
Examinations of the patients. Each patient will be evaluated with r~ard 
to the five categories listed in Table 3, using the Forms contained in 
APPENDIX A of this Protocol. The categories will be weighted, as shown 
in Table 3, to give the greatest weif!ht to Stability (3C'~), eQual ri~}'lts 

to Symptoms, Function, and Patient's Evaluation (20% to each catEJ!ory), 
and the least to Deformity ( 10~). 

Data for ~ymptoms and Function will be entered by the Investigator (or 
an appropriate assistant) at the time of the Crthopaedic Examination 
based on answers provided by the patient. A maximum total of 4 f and F 5 
points respectively can be achieved in the two cat~ories; as will be the 
case for all categories shown in Table 3, the actual values measured will 
be adjusted, using the appropriate scale factors, to obtain the desired 
weighting of each category. 

Let O(t) be the orthopaedic status of the patient at timet. O(t) is 
defined to be the sulll of the weighted scores from each of the categories 
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as follows: 

O(t) = Ss + Ff + rd + Xx + Yy. 

Where s, F, r, 1, and Y, are the raw scores for each category as de
fine:i in Table 3, and the lower case symbols are the appropriate seale 
factors as defined in Table 3. For a patient wit~ no knee disability, 
O(t) c 100. 

O(t) will be measured at the time of the pre-operative visit (O(o)), 
and at 3-12 months post-operative. f. Healing Index, HI, may he defined 
as the ratio of the patient's status at any particular time, compared to 
that found at the pre-operative visit. 

HI = O(t)/C(o), t = 3, 6, 0' 1 2 tronths. 

Table l. Cateaoci•• to be lvaluated·Durins Orthopaedic !zaaiaation, and Attigned Weisht. 

FACTOR 
TO FACTOR 

CONVERT RAW TO 
MAXIMUM TO POINTS PRODUCE EFFECT IVI 

CAT!CORY RAW 0-100 0-100 ASSICNFJ) ASSIGNED FACTOR SCALE 
CATEGORY SYMBOL ~ ~ ~ WEICHT WEIGHT ~ FACTOR 

Sympto•a s 46 0.42 19.2 20% 1.04 9 0.437 

FUKtioa F 6S 0.42 27.2 20% 0.74 f o. )ll 

Defomity D 22 0.42 9.2 10% 1.09 d 0.458 

Stability l 48 0.42 20.1 \ 30% 1.49 • 0.626 

Patleat'a Y, sa 0.42 24.2 20% 0.83 y 0.349 
EvaluatloD 

~·--- ·-·-·· 

HI(t) will be computed in the ll'lanner described above for each patient 
in this study, and the values from the carbon-fiber patients will be 
comrared, usirg the independent t-test, at 3, 6, 9, and 12 rronths with 
those found from the correspondipg control group. 

(2) The l'ata. The data coli ected in this study is presented in Fnclosure 
1 on a patient-by-patient basis prepared according to the format describ
ed above. Enclosure 2 consists of averages obtained using the data in 
Enclosure J • Fl"c losure '2, rage 1, certains the average scores for each 
orthopaedic category define:l in the IrF as a dependent variable, as ass
essed pre-operatively. Page 2 contains comparable average values ortain
ed usi~ all data in Enclosure 1 that was obtained tt'Ore than 21! months 
post-operatively; also irdicated or rage 2 is the PUIJ'Iber of patients ~o 
contributed to the average. For example, there were 43 patients in the 
chronic cat eg.ory that received carbon fibers, and we had data regarding 
deformity on 41 patients that were at 1 east 24 months post-operative; the 
mear reforndty score was· 20.6, compared with 19.f\ in the control group 
(for which data was obtained on 33 of the 36 patients enrolled). The 
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average follow-up times for each of the orthopaedic categories is listed 
on page 3. Page 4 of Enclosure 2 contains comparable information regard
ing the non-ra rdomiz ed group. 

(3) The Changes. The decisional process itself is an essential part of 
the investigational plan. Wholesale or arbitrary a posteriori chanJleS in 
the investigational plan would make it i~possible- to perform valid sci
entific studies, but changes in some aspects of design, conduct, or data 
evaluation IT'ay be necessitated by changed circumstances or unforeseen 
events. If so, the question whether the experimental hypotheses can 
still validly be assessed is raised. As discussed previously, not all 
patients were examined at 3, 6, 9, and 12 months post-operatively, be
cause ~ome patients refused to appear for schedul Fd clinical appoint
ments. If a patient chose not to submit to a clinical examination at a 
particular time or within a particular time interval, there eKisted no 
legal nor moral force that could require compliance. There probably was 
not a single instance in which a patient was not reQuested to appear for 
a timed follow-up at 3, 6, 9, and 12 months post-operatively. Neverthe
less, this situation constituted a change from the original plan. 

What are the scientific conseouences of the absence of data at the timed 
intervals? If a patient failed to appear at a timed interval, and also 
failed to appear at all subseQuent times, the patient would be lost to 
follow-up. Every patient lost to follow-up compromises, to some extent, 
the confiderce thet one might have in decisions based on the study data, 
because of the possibility of bias associated with decision-maki~ using 
only part of t~e sa111ple. The difficulty is that the investigator could 
not be certain that the patients still available for follow-up reflected 
or characterized those that were unavailable. Thus, the existence of 
patients lost to follow-up inexorably injects uncertainty into the deci
sional process, trereby weakening any conclusion. 

If ro patient is lost to follow-up -- that is, if there is some data for 
every patient, even if the data is not obtained at the same post-operat
ive till'e poi rt for each patient, then the potential bias associated with 
lost patients does not exist. With only a few exceptions (discussed at 
le'l"'gth in the PMA), this situation applies to the Plastafil IrE study. 
That is, we have follow-up data for almost every patient (Enclosure 1). 
Since follow-up data beyond '24 months post-operatively was ol=tained for 
essentially every patient enroll a:1 in the study, the Question of poten
tial bias due to lost patients becomes irrelevant and the performance of 
the Case and Control groups can be formally evaluated using appropriate 
statistical methods. 

(4) I'ata ~t'1alysis. The healing index in the Cases in t~e chronic cate
gory (1.60 t 0.57, page 2 of Enclosure 2) did not differ significantly 
from the Control value (1.7l! t 0.76) using the unpaired t test. The 
healing index in the Cases in the acute category (3.24 t 1.50) did not 
differ significantly froro the Control value (2.7 ± 0.79) usir.g the un
paired t test. 

FI'A: Page 2, Paragraph 4, Sentence 2: "The 'random-sampling model' suggested 
is not acceptable." 
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PlAST~FIL RFPI. Y: The ~a sic value of a statistical approach is that, ufl
der the appropriate conditions, data obtained fr001 a sample may be used 
to characterize the par·ent pop·ulation. Jrdeed, in our P~A we urged that 
data taken on fewer than 150 patients could be used to make inferences 
regarding efficacy in a population (those 11aving injured anterior cruci
ate ligaments) of more than 150,000/year. As established by Fisher 
(R.A. Fisher: J. Mirdstry of Agriculture of Gr. :Prit. 33:503-513, 192~) 
and endors eel by subsequent authorities (W .J. Dixon and F .J. Massey: 
Introductio11 to Statistical ~nalysis, L.th Fd., t-fcGraw-Fill: "Tew York, 
1983; B.J. ~7inner: Statistical Principles and Experimental Design, 2nd 
Ed., ~cGraw-Pill: l'~ew York, 1962), the validity of the inferential pro
cess depends upon establishing that the sample is representative of the 
population. The method of randomly choosing subjects is one process by 
which "representativeness" is assured. Surely if 150 subjects can char
acterize lSC',O<'O subjects, then 15 subjects can (under appropriate cir
cumstances) characterize 30 subjects. It would therefore be inconsistent 
to hole that, regardless of all other considerations, it is "not accept
able" to rely on a sample of a sample for the purposes of categorizing 
the latter; such ar assertion is unscientific, and lacks both authority 
and a logical basis. Not only is the random-sampling model proper, it is 
prol ably the only acceptable n:odel t-ecause it alone permits a clinical 
study on the true population -- all patients (not merely those whose 
socioeconomic, cultural, and medical backgrounds are such that they are 
certain to dutifully obey the orders of a physician regarding follow-up). 

The pertinent question posed by a sample-of-a-sample methodology involves 
an a priori determination of the probability of occurrence of error. For 
our- PMA, however, this consideration is not important because the 
sample-of-a-sample methodology is not part of the approved a priori dEci
sional process. 

FDA: Page 2, Paragraph 4, Sentences 3 and 4: "The information for each para
meter should 1:-e presented in life tables to include data for each time point 
as specified in the study protocol (that is, 0, 3, 6, 9, 12, and 24 months) 
plus any length of time beyond two years. The intervals should be selected i11 
such a way that each patient is r epr es ent ed once in each interval." 

PlASTAFIL REPLY: I reject the notions that (1) a study exhibiting ri~id 
chro~ological regularity is possible ifl a representative patient group, 
and (2) chronological r~ularity is a sine Qua non of statistical valid
ity. If Staff disagrees I request thPt FI'Atakewhatever definitive and 
final steps that are necessarily entail eel by its view, because it is 
neither necessary nor possible for us to provide data at each of the spe
cified time points. 

A life table is a table showing the proportion of a group of patients 
with a chronic disease that survive beyofld a specific time chosen as the 
initial point of observation (J.A. Ingelfinger, F. Mosteller, L.A. Thibo
deau and J.R. Ware: Biostatistics in Clinical ~edicine, 2nd Fd., "Mac
millan: New York, 1987). Life tables may be used to evaluate survival as 
a function of differit1g treatments for an underlying disease(",· Fng. J. 
Med. 311:1333-1339, 1984). I have been unable to find any sciertific 
authority describirg the use of life tables for E:Valuating the efficacy 
of an implant, compared with standard therapy. Deat}'! is not a useful 
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endpoint, and it is unclear what ~taff has in mind as a substitute. I 
can find no indication of either a format or a method of decision using 
"life tables" in the ir:formation disclosed by FDA under the FOI laws re
ga~di~ previous ligament devices that were the subject of Pl-fAs. I re
qt,est that Staff specifically apprisE me of (1) what it understands by "a 
life tabl ~· in the context of our study; (2) a scientific or 1 ega! auth
ority wher£in the method of computatior of the life table acceptable to 
FDA is performed; (3) scientific or legal authority by which life tables 
for the Cases and Controls are to be cotl'pared for the purpose of deter
mining any differences. 

If Staff is seeking information regarding treatment failures, this infor
mation has :~=reviously been provided (Gl'-15). 

FDA: Page 2, Paragraph 4, Sentence 5: "The followi~ inforlflation should be 
included in such a table: (a) patients in each category; (b) patients lost to 
follow-up; (c) patients due for a follow-up visit; (d) complications; 
(e) withdrawals; (f) deaths; (g) o-issing data." 

PlASTAFI! REPlY: (a) The patients in each category are listed in Table 
1, Volume 4D; the Table lists the name, category, class, grade, and group 
of each patient. (b) I am unable to provide a definitive response to 
Staff's request because I do not understand what is meant by the term 
"lost to follow-up". If Staff means patients regarding wholl' Plsstafil 
has irreversibly decided that no further follow-up can be obtained, our 
answer is none. If Staff means patients regardin~ whom follow-up infor
mation directly bearing on the decisional processes regardi~ safety and 
efficacy t-.ave received no contribution, our rer-ly is contained in detail 
in Appendix 3, Volume 4D "Accounti~ for Patients for which the Longest 
Follo~·-up waF Fewer than '24 tdotlths"). (c) All patients are due for a 
follow-up visit because we are attempti~ to follow the group on a perm
anent l:asis. (d) I am unal:le to provide a definitive response because I 
do not understand what Staff means by "complicatiolls ." If Staff means 
complicatiolls that clearly ir.volved the l'evice, the two such instances 
that occurred during the study are described on page 4D-17. If the ques
tion refers to information obtained by investir.ators during follow-up 
visits ("Complications/Adverse Reactions" section of the "Follow-up Fval
uation" form), all such replies received during t.,is study are listed ir 
Enclosure 3. The original data forms are contained in the case records 
which accompany this letter. (e) None. (f) William Pall was killed in 
an automobile accident on February 1, 1984 (4D, Appendix 3). (g) I am 
unable to respond because I do not understalld what Staff treans by "JT~iss
ing data." If by this term Staff means a list of follow-ups from which 
it may be determined when data was not obtained at 3, 6, 9, and 12 months 
post-operatively, this information is describEd in Enclosure 1. 

AI so on page ') of its 1 ett er, Staff wrote "a patient is considered lost 
to follow-up beginning at the time when he/she first missed a visit and the 
patient did not later have fin evaluation after that time period." This posi
tion is inadequate to define the notion of lost to follow-up because "later" 
is undefined; it is therefore not possible to determine whether the event has 
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occurred. In my judgment, a patient is not lost in at'ly absolute sense until 
the patient either dies or obtains a court order enjoining Plastafil from 
attempting to obtain a follow-up examination. 

Sincerely, 

~k.l} (11 tfvv 
Ardrew A. Narino, Ph.D. 

AAM:pab 
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DEPARTMENT OF HEALTH&. HUMAN SERVICES 

Andrew A. Marino, Ph.D. 
Plastafil, Inc. 
P.O. Box 268 
Belcher, Louisiana 71004 

RE: P900020 

JlL I 2 1991 

Public Health Service 

Food and Drug Administration 
1390 Piccard Drive 
Rockville MD 20850 

~ Plastafil CFS™ {C:!~:-bon Fiber SystE'~n) 
Received: February 25, 1991 
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Dear Dr. Marino: 

The Center for Devices and Radiological Health (CDRH) of the Food 
and Drug Administration (FDA) has completed an initial review of 
your premarket approval application (PMA) and your response to FDA's 
June 22, 1990 non-filing letter. We regret to inform you that your 
application remains incomplete and cannot be filed at this time. 
This means that the PMA will not undergo further review by CDRH 
until the deficiencies listed below are corrected or adequate 
justification for the omission of any item is submitted. 

In order for the PMA to be filed, you must address the following: 

1. The following information on complications must be provided for 
each time interval (post-op, 3, 6, 9, 12, 24, and 24+ months) 
following surgery: 

a. 

b. 

c. 

the incidence of synovitis. If synovitis is present in 
all patients as you claim, then those which experienced a 
severe or chronic condition should be listed separately 
from those who experienced a mild condition; 

the incidence of intra-articular failures. This includes 
incidences where the prosthesis ruptured for any reason 
which required its removal; 

the incidence of graft laxity. This includes incidences 
where excess laxity in the graft required surgery to 
correct or as according to the "Guidance Document for the 
Preparation of Investigational Device Exemptions and 
Premarket Approval Applications for Intra-Articular 
Posthetic Knee Ligament Devices", a post-surgical Lachman 
score which remains greater than or equal to 2 or in your 
corresponding test, remained in Class 3 or higher in the 
Anterior Drawer-30° test; Qnd 
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d. the incidence of carbon fiber particles being observed 
intra-articularly during arthroscopic examination or 
revision surgery due to prosthesis rupture or other 
concomitant complications. 

2. You state that you cannot provide life table summaries for your 
study because data for the specific time points are not 
available. It is the responsibility of the study monitor to 
take measures to assure that there is compliance with the study 
protocol. The results of a particular study may show 
statistically siqn.i ~.:ica.rtt dif.farencc3 between gr~ups, but it 
must also be shown that the data were derived from a well 
designed, well implemented study. Non-compliance with the study 
protocol cannot be ignored and compliance is critical for the 
interpretation of the results and an assessement of their 
reliability. Therefore, you must provide summary life tables 
for each parameter (i.e., anterior drawer, Lachman test, etc.). 
The following table must be completed for patients in the 
randomized portion of the study (controls and treated patients 
separately) and for the non-randomized portion of the study. 

post-op 

Number of 
Patients in Each 
Score Category 

Missed Vis.its 

Lost to follow-up 

Deaths 

Revisions 

Withdrawals 

Incomplete data 

Complications 

Failures 

Interval of Time Post-Treatment 
(Months) 

3 6 9 12 24 36 48 60 
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Page 3 - Dr. Andrew A. Marino 

You must also define the limits selected for each time interval 
and designate with NA when there is no available data at a 
specific time point. Each interval can have only one evaluation 
per patient. Since patients, according the study protocol, were 
to be followed for 1 year after surgery, missed visits need to 
be considered only within the first year. 

3. It is difficult to assess the composition of the study 
population in terms of the patient groups at any given time. 
You must provide a flow chart showing the original sample 
population and all groups through the completion of the study as 
in ~he fullowinc;, ~:Aa!nple (tt"le nonaen<.;lature for tt1ese groups will 
be specific for your study and is not limited to the groups 
shown below) : 

number in original sample population 
I . \ 

number ~n number in 
treated group control group 

I I " / I "-Group A Deaths Lost Group B Deaths Lost 

4. You must discuss how the possibility of bias in your 
randomization scheme was avoided. In addition, you must explain 
the rationale for using different randomization methods and p 
values at each one of the three centers. 

5. The total strength of the Carbon Fiber System is reported to be 
289 N which is well below that of other artificial ligament 
designs and of the natural human ligament. The suggestion that 
the strength of the carbon fiber system is augmented by tissue 
ingrowth to be within the range of the natural ligament is not 
supported by the animal test data. According to the goat model 
you presented, the ultimate tensile strength achieved after 18 
•.oonth~ is OY'1.y 25%· "f th~· "-?.tural ACL of tho? goat. It is, 
therefore, necessary that you demonstrate that the Carbon Fiber 
System can withstand mechanical testing in bending fatigue and 
tensile fatigue with load levels comparable to physiologic 
conditions. If tissue ingrowth is to be considered a factor in 
significantly improving the strength of this ligament system, 
animal test data must be provided to support this claim. In 
addition, you must perform abrasion testing and creep testing 
with the ligament in a similar position as when it is implanted. 
The carbon particles formed from the abrasion testing must be 
quantified and compared to what has been seen in vivo. 

6. Your justification for the omission of complete information in 
the Manufacturing Section to validate the sterilization process 
for this device and to determine whether this process adversely 
affects the device's physical and mechanical properties is 
inadequate. You must provide complete sterilization information 
which includes: 
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Page 4 - Dr. Andrew A. Marino 

a. the sterility assurance level of the device for the 
radiation sterilization process, the radiation dose, and the 
radiation source; 

b. the results of dose mapping including a diagram of the 
product loading pattern and a description of the dosimeters; 
and controls for routine monitoring of the sterilization 
cycle; 

c. the names and contracts with the sterilization facilities; 
and yo&J.r plai'l for collecting validation data and the data 
themselves; and 

d. complete information concerning the test methods and 
frequency for bioburden and pyrogenicity testing. 

For guidance concerning the types of sterilization information to be 
submitted, you should refer to Chapters 61, 71, 85, 151, 1035, and 
1211 of The United States Pharmacopeia XXII, the Association for the 
Advancement of Medical Instrumentation Standard Process Control 
Guidelines for Gamma Radiation sterilization of Medical Devices, and 
the enclosure which is FDA's Guideline on Validation of the Limulus 
Amoebocyte Lysate Test as an End-Product Endotoxin Test for Human 
and Animal Parenteral Drugs, Biological Products and Medical 
pevices. 

As provided by 21 CFR 814.42(d), you may resubmit the PMA with the 
additional information necessary to correct the above deficiencies 
.~you may request in writing within 10 working days of your receipt 
of this letter an informal conference w' Director of the 
_g~fice of Device Evaluat~on (QDE) ~~e deQia~gn_not to file 
't;J'le ... .P.MA. Any review will be based only on information within the 
·existing PMA and will be limited to a reconsideration as to whether 
any ·nf t!le not filing ~riteria. j_n 21 CFR S!4. A2 f~} ap~ly. The 
Director ~f ODE will hold this informal conference within 10 working 
days of receipt of the request and will render a decision on filing 
within 5 working days after the informal conference. If, after the 
informal conference, FDA accepts the PMA for filing, the filing date 
will be the date of the decision to accept the PMA for filing. If 
the Director of ODE does not reverse this decision not to file the 
PMA, the applicant may request reconsideration of the decision from 
the CDRH Director. 

A request for reconsideration by the Director of CDRH must be 
submitted in writing within 30 working days of your receipt of a 
denial for filing from the Director of ODE. The request must 
contain written descriptions of your positions on the issues 
critical to filing. The Director of CDRH will render a written 
decision within 60 days of receipt of your request. If, after the 
review by the Director of CDRH, FDA accepts the PMA for filing, the 
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Page 5 - Dr. Andrew A. Marino 

filing date will be the date of the decision to accept the PMA for 
filing. If, after his review, the Director of CDRH does not reverse 
this decision not to file, that denial constitutes final 
administrative action for the purpose of judicial review. 

The following additional deficiencies were noted in this initial 
review. While they did not directly relate to our decision to not 
file your PMA, you should make every effort to address them in your 
next amendment: 

1. You must provide historical and literature support for what is 
considered a successful ligament reconstruction procedure in 
terms of the parameters used in your study. 

2. You must submit justification for the large effect size 
difference (0.55) which is used to calculate the sample sizes. 

3. You must provide a summary of complication rates for each 
investigator, not simply the complications/adverse reactions 
reporting forms. 

4. You must provide revised chi square test analyses to compare 
distribution of data at time intervals that meet the conditions 
described in major deficiency #2 where each patient has only one 
visit reported in each time interval. 

If you need to obtain clarification regarding any of the above 
deficiencies and the measures required to correct them, a request 
for an informal conference with the Director of ODE is 
inappropriate. Instead, we suggest that you contact or meet 
informally with the reviewing ODE division. 

Any resubmission of the PMA to correct the above deficiencies, any 
requ.::st f~r an j nforroal. confere!'CP with t.he Dj re,.::tor of ODE to 
review this decision not to file the PMA, or any other 
correspondence pertaining to this PMA should be identified as a PMA 
amendment and should include the above PMA reference number to avoid 
unnecessary delays in its processing. Please submit 6 copies, or 3 
copies in the case of a request for an informal conference. Please 
address all submissions to: 

PMA Document Mail Center (HFZ-401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
1390 Piccard Drive 
Rockville, Maryland 20850 

i FDA must consider the PMA to have been voluntarily withdrawn if you 
do not respond in writing to this request for an amendment within 

r 
r 
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Page 6 - Dr. Andrew A. Marino 

180 days of the date of this letter as provided under 21 CFR 
814.44(g). You may, however, amend the PMA within the 180 day 
period to request an extension of time to respond. Any such request 
is subject to CDRH approval and must justify the need for the 
extension and provide a reasonable estimate of when the requested 
information will be submitted. If you do not amend the PMA within 
the 180 day period to (1) respond the above deficiencies or (2) 
request an extension of time to respond and have the request 
approved, FDA will close this file and not accept any amendments 
referencing this PMA number. Under these circumstances: any 
resubmissions will be given a new PMA number and will be subject to 
the requirements of 21 CFR 814.20. 

This letter reflects the current progress of our review of your 
application. It should be noted that the time allotted for the 
agency to perform a filing review and the condition of your PMA may 
not have permitted us to identify all deficiencies that the 
application may contain. Please be advised that continued review of 
your application andfor your response to this letter may result in 
additional deficiencies. 

If you have any questions concerning the deficiencies listed above, 
please contact Thomas J. Callahan, Ph.D., at (301) 427-1036 or Ms. 
Kathleen Lundsten at (301) 427-1186. 

Sincerely yours, 

·w~;q~ 
{uf· Ch~rles H'. Kyper 

Ch1ef, Premarket Approval Section 
Program Operations Staff 
Office of. Device Evaluation 
c~nter for DevicE~ and 

Radiological Health 
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PLAST AFIL, INC. 
P. 0. Box 268 

Belcher. Louisiana 71004 

July 25, 1991 

Director, Office of Device Evaluation 
PMA Document Mail Center (HFZ-401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
1390 Piccard Drive 
Rockville, MD 20850 

RE: IDE NUMBER G820122/S14 
Plastafil CFSm (Carbon Fiber System) 

Dear Sir, 

ANDREW A. MARINO. PH. D. 
PRESIDENT 

In accordance with information provided in FDA's letter to me dated July 
12, 1991, received July 17, 1991, I am requesting an informal conference with 
the Director of the Office of Device Evaluation (ODE) to review the decision 
not to file the PMA. 

Approximately eight years ago I began work on. this project with the goal 
of evaluating the use of carbon fibers for the treatment of injuries to the 
anterior eructate ligament. Throughout this period, I have consistently fol
lowed the highest scientific standards and practices, and have responded to 
every request, direction, or suggestion made to me by the staff of ODE with 
whom I have dealt (ODE-S). In response, ODE-S, and particularly Nirmal Mishra 
have consistently lied and misled me, and the latest deficiency letter is a 
further example of ODE-S abusive behavior. The scientific facts, the law, and 
common decency require that the deficiency allegations be withdrawn, and my 
PMA be accepted for filing. 

ODE-S is distorting the rules regarding PMA filing to make it impossible 
for me to obtain a decision on the scientific merits. Instead, ODE-S makes 
endless illegal, irrelevant, or trivial requests, thereby avoiding its respon
sibility to decide. I have supplied thousands of pages of documentation, hun
dreds of tables of data, and responded to myriad . requests for more informa
tion. Despite this, I am continually met with further repetitive demands. 
Each new round of ODE-S employees, rather than reading information previously 
supplied, simply issue a new demand. 

ODE-S repeatedly demands that I perform tests, conduct statistical anal
yses, and take other steps that are unscientific and have no ra tiona! basis. 
It alleges, for example, that the absence of mechanical testing constitutes a 
scientific deficiency. Such tests, however, are irrelevant with regard to our 
device. No matter what data was obtained from such tests, they could neither 
support nor obviate the conclusions that we reached on the basis of appropri
ate scientific procedures. Thus, ODE-S demands that I spend time and money 
performing tests that are useless. 
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Reasonable men may differ regarding the results 
and implications of various scientific studies. If a 
panel of my scientific peers reaches a scientific con
clusion that is contrary to mine, and states the reas
ons as required by law, then I would regard the system 
as designed by Congress as having functioned proper-
ly. Congress, however, never in tended the rules regarding filing to be used 
by the ODE-S as a vehicle to avoid making subs tan ti ve scientific dec is ions. 
Indeed, in more than eight years of experience with the ODE-S, I have not met 
individuals who have written books, published scholarly articles, conducted 
scientific studies involving animals, performed and published the results of 
mechanical tests, conducted clinical studies, or written scholarly reviews. 
Consequently, the ODE-S may be legally incompetent to make the substantive 
scientific judgments inherent in the alleged deficiencies. 

ODE preaches to me in a patronizing fashion when I make the smallest de
viation from the original experimental plan submitted in 1983, and it simply 
refuses to consider that such changes were both necessary and appropriate. 
Thus, if I follow the 1983 protocol, I am unscientific, whereas if I do not 
follow it I am noncompliant. 

I am weary of explaining to ODE-S that I do not have data at the specific 
times planned in my 1983 protocol. There are good reasons why the data does 
not exist; most importantly, the nonexistence of the data does not vitiate the 
scientific soundness of the study. But each time I explain that the material 
does not exist, I am met with a further request for the same data. Common 
decency requires ODE-S to recognize that I have in fact answered its request, 
and to make whatever decision on the merits ODE-S feels is justified by my 
answer. 

No one at ODE-S seems to understand the difference between a controlled 
clinical study and a collection of case reports. I am continually asked for 
anecdotal information and, when I respond that I performed a controlled study 
and did not collect anecdotal information, my response is ignored and the ini
tial request is iterated. When ODE-S makes requests using language that has 
no meaning within the context of the study, it is impossible for me to respond 
substantively. If then, ODE demands that I respond substantively before it 
accepts the PMA for filing, then clearly I will never receive a decision on 
the merits. 

Other abusive tactics have also been employed by ODE-S. I was asked, for 
example, to explain how the subjects in my study were randomized, and I did so 
in great detail. However, ODE ignored my response and in the subsequent de
ficiency letter I was asked to .. discuss how the possibility of bias in your 
randomization scheme was avoided." ODE-S did not reject my previous explana
tion because it was unclear, they simply acted as if I hadn't responded in the 
first instance. 

A further ODE tactic has been to mischaracterize information previously 
preferred, and posit questions on the basis of the misunderstanding. I was 
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asked, for example, to "rationalize using different 
randomization methods and P values for each of the 
three centers" but I never used different randomization 
methods or P values at the three centers, so how, 
rationally, can the question be addressed? 

Questions involving mechanical testing are particularly aggravating. I 
will not perform mechanical testing involving abrasion and creep because the 
data is irrelevant to my study. Now, if ODE-S concludes that it is relevant 
and must be performed, then there would exist an actual decision that could be 
examined by some independent authority. I have repeatedly told ODE that I 
will not perform the tests because they are irrelevant, yet, I am continually 
asked to perform the tests. The distinction between the two conditions in
volves the question whether the tests are nonsensical, as I believe, or wheth
er they have some value. Until ODE-S makes a substantive decision, however, I 
can never have the issue reviewed. 

ODE-S repeatedly demands animal test data, but does not appear to have 
any idea about its purpose or utility. I was told, for example, "if tissue 
ingrowth is to be considered a factor in significantly improving the strength 
of this ligament system, animal test data must be provided to support this 
claim... But I have already provided data showing that the artificial ligament 
performs as well as harvesting the patient's own tissue and reconstructing the 
joint. What then, does it matter what takes place in an animal study? 

Another example of ODE-S's bad faith regarding my PMA is its handling of 
issues involving manufacturing. Those issues are trivial, and should be dealt 
with by engineers after the important scientific questions have been resolv
ed. There is no reason for ·onE-S to press questions regarding manufacturing 
matters now, except for a desire to erect roadblocks in my path. It should be 
obvious to anyone that the product can be adequately sterilized, but I simply 
do not have the money to hire a quality-control engineer who can supply ODE-S 
with the standard verbal formulas for sterilize tion. On the other hand, if 
ODE-S makes a decision on the merits and it is favorable to me, I would have 
no difficulty whatsoever in raising sufficient capital to hire the engineer 
who could supply the verbal formulas that are needed. If ODE-S's goal is to 
foster initiative and the development of small businesses, then it is self
defeating to commingle manufacturing and scientific issues. On the other 
hand, if ODE-S would like to des troy small companies, it can do so by the 
simple expedient of demanding trivial (but expensive) information. Again, I 
have requested that the manufacturing issues be postponed but ODE-S simply 
ignores my request -- not refuses, but ignores -- and propounds it in the next 
round of paper. 

I am at a loss to understand how ODE-S could have developed such hostil
ity toward carbon fibers, and such reluctance to make a substantive decision. 
Throughout my eight years of dealing with ODE in this area, I have tried to 
hard to understand ODE-S's concerns, and to accommodate its every wish. 
Originally, a decision regarding the study was supposed to be made after one 
year following surgery. Nirmal Mishra, however, told me that he had changed 
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the rules and that a two-year follow-up would be need
ed. Later, he required a follow-up of 2-5 years, and 
he directed me to go overseas and determine what had 
happened to patients who received carbon fibers prior 
to the initiation of my study. I did as I was ordered, 
and supplied the information; in response, Mishra list-
ed it as a deficiency that the foreign physicians had not followed American 
law in treating their patients. 

No one at ODE-S seems to have an overall conception of the work we have 
performed, as described in the PMA. Bits and pieces of the work have been 
assigned to various individuals who frequently quit or are transferred, and 
hence are replaced by someone who knows even less than they did. 

The ODE-S staff, and particularly Mishra have treated me poorly: his 
advice and comments during various "informal discussions" have, in retrospect, 
led me in exactly the wrong direction -- a direction that maximizes my grief 
and minimizes my opportunity to pass successfully through the review process. 

I wa~ contacted on April 26, 1991 by Rebecca Asente, of FDA, who told me 
that my IDE had been lost; she told me to send another copy immediately. When 
I asked for a written request for the information she informed me that she 
would not do so, and that I must respond to her oral request -- or else. This 
episode well exemplifies the arrogance of the ODE-S. 

It's clear that there is nothing I can say nor do that will win filing of 
the PMA from Mishra and the other decision-makers at ODE-S, regardless of the 
law, the mer! ts of my applies tion, or basic principles of fairness and de
cency. ODE-S is misusing the rules governing filing to enforce the personal 
philosophy and opinion of individuals who are hostile to innovation and afraid 
to make a decision. 

After eight years of dealing with Mishra, both directly and through his 
staff, I have formed an opinion concerning his motivation. He has decided 
that the use of artificial ligaments in acute cases can never be approved by 
ODE because it may lead to complaints in the future, thereby jeopardizing his 
career. In my case, he cannot fabricate reasons for rejecting the PMA on its 
merits because such fabrics tions would be inconsistent with facts when the 
case was presented to a judge or the general scientific community in the form 
of scientific publica tiona. Consequently, Mishra has ordered the proffering 
of an endless series of irrelevant questions, and has made filing contingent 
upon the furnishing of answers to all such questions. Thus, under him, the 
simple procedural task of filing has grown cancerously to become an Odyssey 
without end. 

I ask: 

(1) that the PMA be filed; 

( 2) that individuals at ODE_.S with records of demonstrated hostility toward 
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artificial ligaments be removed from the adjudicative 
process of evaluating the merits of the PMA; 

{3) that all scientific questions propounded to me be 
clear and susceptible of being answered; 

(4) that any valid scientific questions be resolved prior to a consideration 
of issues involving manufacturing or quality control; 

(5) that questions regarding the PMA should be propounded by persons who have 
a basic understanding of the content of the entire application {because, 
otherwise, the questions frequently make no sense within the context of the 
PMA); 

(6) that the basic rules of science, experimental design and law be applied, 
and applied consistently; 

(7) that the basic principles of fairness be applied, and applied consist
ently. 

I request that the informal conference be held on a face-to-face basis in 
an open forum with due notice to all interested industry representatives, and 
that an official record of the hearing be obtained to facilitate further re
view. If "informal conference" means that I would be closeted in a private 
room with 6-12 ODE staff with you, then I waive my right to a face-to-face 
meeting and request a decision on the basis of the paper that has been sub
mitted. 

AAM:pab 

cc: Commissioner David Kessler 
President Bush 

Sincerely, 

Andrew A. Marino 
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PLASTAFIL, INC. 
P. 0. Box 268 

Belcher. Louisiana 71004 

July 25, 1991 

David Kessler 
Commissioner 
Food and Drug Administration 
1390 Piccard Drive 
Rockville, MD 20850 

Dear Commissioner Kessler, 

ANDREW A. MARINO, PH. D. 
PRESIDENT 

I am the President of a small biomedical company, and I am attempting to 
file a PMA for an artificial ligament. In the process, I have fallen into a 
cesspool consisting of some of your employees who work in the Office of Device 
Evaluation. These employeee are misusing FDA's statutory power to regulate 
filing of a PMA to enforce their personal and unscientific opinions. 

I am a well-published scientist, a tenured professor, and a lawyer. I 
have worked eight years and spent several million dollars performing the best 
studies regarding an implant material that have ever been performed. I have 
performed the first controlled clinical study regarding an orthopaedic im
plant. The quality and scope of the scientific data contained in my PMA is 
not exceeded or equalled in the world's published literature. Despite this, 
the ODE has refused to even consider evaluating the scientific merits of my 
data. Their actions are arbitrary and capricious, and I think motivated by 
improper considerations. 

I ask you to review the facts concerning my application, and to bring 
about a just resolution. 

AAM:pab 
encl. 

Sincerely, 

Andrew A. Marino 
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CURRICULUM VITAE 

ANDREW A. MARINO, Ph.D., J.D. 

President 
Plastafil, Inc. 
P. 0. Box 268 
Belcher, Louisiana 71004 
(318) 674-6177 

Personal Data 

Home address 

Education 

Positions 
Held 

Born January 12, 1941, Philadelphia, PA; married; four children; U.S. citizen 

P.O. Box 127, Belcher, Louisiana 71004 
(318) 378-4431 

B.S., Physics, St. Joseph's College, Philadelphia, PA, 1962 

M.S., Biophysics, Syracuse University, Syracuse, NY, 1965 

Ph.D., Biophysics, Syracuse University, Syracuse, NY, 1968 

J.D., Law, Syracuse University College of Law, 1974 

Research Biophysicist, Veterans Administration Medical Center, 
Syracuse, New York, 1964-1981 

Assistant Professor, Department of Orthopaedic Surgery, SUNY Upstate 
Medical Center, Syracuse, New York, 1972-1981 

Assistant Professor, Department of Orthopaedic Surgery, Louisiana State 
University Medical Center, Shreveport, Louisiana, 1981-1985 

Associate Professor, Department of Orthopaedic Surgery, Louisiana State 
University Medical Center, Shreveport, Louisiana, 1985-1989 

Associate Professor, Department of Bioengineering, Louisiana Tech 
University, Ruston, Louisiana, 1988-present 

Professor: Department of Orthopaedic Surgery, Louisiana State University 
Medical Center, Shreveport, Louisiana, 1989 to present 

Department of Cellular Biology and Anatomy, Louisiana State 
University Medical Center, Shreveport, Louisiana, 1989 to 
present 

Chairman, LSU Medical School Institutional Review Board for Human Research, June, 
1986-1990 

Chairman, Committee on Promotions Guidelines, 1990-present 

Chairman, Medical Communications Committee, 1990-present 

President of the Faculty of the Medical School, 1991-

Member, Elected Faculty Council, LSUMC, June, 1986-present 
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Member, Institutional Animal Care and Use Committee, 1990-present 

Member, Standing Appeal Committee, 1990-present 

Vice-President, International Society for Bioelectricity, 
1981-1983 

President, International Society for Bioelectricity, 1983-1991 

Editorial Consultant in Biophysics and Medical Physics, Encyclopedia 21 
Applied Physjcs, 1990-present 
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Evidence for epitaxy in the formation of collagen and apatite. A.A. Marino & R.O. Becker. Nature 
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