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Abstract Achilles allografts have become popular for
anterior cruciate ligament (ACL) reconstructions in older
patients. Primary ACL reconstructions using Achilles tendon
allografts in patients age 30 years and older are successful in
restoring the knee to “normal” or “near normal.” During a
three-year period, the two senior authors performed 65

primary ACL reconstructions using Achilles tendon allografts
in patients aged 30 years and older. Our exclusion criteria were
periarticular fracture, ipsilateral/contralateral knee ligament
injury, and previous or concomitant osteotomy or cartilage
restoration procedure. Each patient was evaluated via physical
examination, functional and arthrometric testing, and radio-
graphic and subjective outcome. Knees were considered
normal, near normal, or abnormal based on the International
Knee Documentation Committee (IKDC) system. Forty-three
patients were examined at an average of 33 months (mini-
mum, 24 months) postoperatively. At the time of ACL recon-
struction, 35% had normal articular cartilage in all three
compartments and 70% had meniscal tears. No re-ruptures
occurred. While 24% had mean maximal translation differ-
ences less than or equal to 3 mm, none had side-to-side
differences greater than 5 mm. Postoperative IKDC, Activities
of Daily Living, and Activity Rating Scale scores averaged 88,
94, and 7.7, respectively. Despite the overall favorable
outcomes, 29% had worsened radiographic grades at follow-
up. Using an Achilles allograft for ACL reconstruction in
patients older than 30 years, we restored over 90% of knees to
normal or near normal while limiting postoperative complica-
tions. Poor subjective results may be related less to instability
and more to pain, which may result from progressive arthritis.
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Introduction

Anterior cruciate ligament reconstruction is successful in
restoring knee stability in 80–95% of patients [3, 7, 11, 20, 25,
26, 30, 35, 36, 38, 39, 42, 47, 48].While there are several graft
options, including both autografts and allografts, no single
graft provides superior results in all patients [34, 52].

Because of their better mechanical properties, autograft
tendons are generally preferred over allografts for the
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treatment of anterior cruciate ligament ruptures in young
patients, who are more prone to re-rupture. Despite this
advantage, the potential for donor-site morbidity is a major
concern. Complications attributed to the harvest of either
patellar tendon and/or hamstring autografts include anterior
knee pain [49], loss of anterior knee sensitivity [32], flexion
weakness [49, 51], disruptions to the normal mechanics of
the patellofemoral joint [9, 28], and the potential of patellar
fracture [33] and patellar tendon rupture [8]. These
comorbidities may explain the slower return to sporting
activities among older athletes who had autograft (versus
allograft) anterior cruciate ligament reconstructions [6].

Reconstruction using allograft tissue eliminates the possi-
bility of donor-site morbidity. However, in addition to the
obvious risk of disease transmission (reported at 1 in 1,667,000
for HIV in properly screened patients [10]), slower incorpo-
ration times [27, 43], higher re-rupture rates, and increased
residual laxity have been reported [5, 30, 34, 36, 47, 48, 52].

Over the past decade at our institution, Achilles tendon
allografts have been used commonly for the reconstruction
of the anterior cruciate ligament. While high rates of
successful anterior cruciate ligament reconstruction have been
reported using patellar tendon allografts, the decision to use
Achilles tendon allografts was based on its ease of use and
relative strength. In the senior authors’ combined experience,
the Achilles tendon allograft is generally technically easier to
use because (a) the bone plug is more predictable than for
patellar tendon allografts, (b) there is no potential for graft-
tunnel length mismatch, (c) the length of the graft allows for
easier salvage if graft sutures are cut during insertion of tibial
interference screw, and (d) the graft diameter can be more
easily matched to the patient. An Achilles tendon allograft is
usually more cylindrical than a patellar tendon allograft.
Therefore, for a given diameter, the Achilles allograft has
more cross-sectional area [47], which correlates with greater
strength. Limited clinical data comparing Achilles and patellar
tendon allografts confirm this relationship: patellar tendon
allografts have 4.4% and 10.4% rates of laxity and re-rupture
failure, respectively, compared to the respective values of
2.5% and 4.8% for Achilles allografts [48].

We are unaware of any series detailing the use of
Achilles tendon allografts for anterior cruciate ligaments
reconstruction in a cohort of older athletes. The purpose of
this study is to evaluate the midterm subjective, objective,
functional, and radiographic results of using Achilles
tendon allografts to primarily reconstruct the anterior
cruciate ligament in patients age 30 years and older.

Materials and Methods

This study was approved by our hospital’s Institutional
Review Board. We present a consecutive cohort of patients
who underwent anterior cruciate ligament reconstruction
using Achilles tendon allograft. All subjects were operated
upon by one of the two senior authors (DW Altchek, RF
Warren) during a 3-year period. We recommended anterior
cruciate ligament reconstruction using allograft for (a)
those aged 35 years or older and (b) those older than

30 years old who wished to minimize postoperative pain
and hasten immediate postoperative recovery due to work
considerations.

Patient Population

All patients aged 30 years and older and who underwent a
primary anterior cruciate ligament reconstruction using an
Achilles tendon allograft were considered for the study. We
excluded all those with a tibial plateau or distal femoral
fracture, recent or previous injury to any of the other
ipsilateral or contralateral knee ligaments, and/or previous
or concominant osteotomy or procedure (e.g., microfrac-
ture, mosaicplasty, autologous chondrocyte implantation) to
restore an articular cartilage defect of the knee. An
ipsilateral meniscal procedure, such as a partial meniscec-
tomy or meniscal repair, was not an exclusionary criterion.

Seventy-seven patients met our inclusion criteria. After
the review of medical records, nine patients were excluded
due to multiligamentous knee injury (three), concurrent
microfracture procedures (three), tibial plateau fracture
(one), contralateral below knee amputation from prior injury
(one), and contralateral anterior cruciate ligament (ACL)
rupture (one). Three other patients were removed from
consideration due to pregnancy (two) and death (one)
during the follow-up interval. Therefore, a total of 65
patients fulfilled our study criteria.

Surgical Technique

At our institution, patients were anesthetized with an
epidural–spinal blockade. Prior to any incisions, all patients
received prophylactic intravenous antibiotics and underwent
an examination under anesthesia. All reconstructions were
arthroscopically assisted and all, but one, were performed
using a single-incision technique.

All grafts were inserted retrograde with the calcaneal
bone block lodged within the femoral tunnel. All bone
blocks were fashioned to a diameter of 10 or 11 mm and
length between 20 and 30 mm. The femoral and tibial
tunnels were drilled to diameters of either 10 or 11 mm and
10 to 12 mm, respectively, using commercially available
aiming devices. Femoral tunnels were drilled using a
transtibial technique. A metallic cannulated interference
screw, usually 7 mm wide by 20 mm long, was used for
femoral tunnel fixation; in most patients, a combination of
interference (Bio-RCI Screw, Smith & Nephew, Andover,
MA, USA) and cortical fixation (DW Altchek: Richards
Ligament button; RF Warren: Richards Staple [Smith and
Nephew Richards, Memphis, TN, USA]) was used to secure
the soft tissue portion of the graft within the tibial tunnel.
Ligament buttons and staples were used to augment fixation in
28 and 13 patients, respectively. Two patients had interference
fixation only.

Allografts

The four tissue banks that supplied the Achilles tendon allo-
grafts used in this study were all were licensed in New York
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State and approved by the American Academy of Tissue
Banks. All allografts were (a) aseptically procured, (b) fresh-
frozen, (c) washed with a company-specific proprietary wash,
and (d) all, but five, were irradiated with a dose between 1.5
and 2.5 Mrad (Table 1). Community Tissue Service (Dayton,
OH, USA) routinely sterilized grafts with gamma irradiation
from a Cobalt-60 source, while the Musculoskeletal Tissue
Foundation (Eatontown, NJ, USA) and American Red Cross
(Washington, DC, USA) only terminally irradiated grafts only
if the graft was culture-positive following processing or was
flagged by screening questionnaire.

Rehabilitation

All patients were enrolled in a supervised physical therapy
program. Weight-bearing was protected for the initial 2 weeks
and then gradually increased. Range of motion and quadriceps
exercises, such as straight-leg raises, were initiated immedi-
ately after surgery. A hinged knee brace was removed when
acceptable quadriceps control was achieved. Closed chain
activities were used for the first 8 weeks. Light exercise and
jogging were allowed by 16 weeks with a gradual return to full
activities by 20 weeks.

Outcome Evaluation

All outcome evaluations were performed by one of the
authors other than the attending surgeons and at a minimum
of 2 years following the reconstructive procedure. Each
patient was evaluated within five domains: (a) physical
examination, (b) functional testing, (c) arthrometric testing,
(d) radiographic outcome, and (e) subjective outcome. All five
outcome domains have been commonly used to assess
outcome following anterior cruciate ligament reconstruction.

(a) Physical Examination
To eliminate surgeon bias, all follow-up physical

examinations were performed by an author other than
the primary surgeon. Each evaluation consisted of
assessments of (a) range of motion measured with a
goniometer, (b) thigh circumference measured 10 cm
proximal to the superior pole of the patella, (c)
ligamentous stability (Lachman and pivot shift tests),
(d) presence of an effusion, (e) patellar mobility as
compared to the contralateral side, and (f) peripatellar
tenderness. While the pivot shift was determined to be
0 (no glide), 1+ (glide), 2+ (jump), and 3+ (locked

subluxation), the Lachman test was graded as 1 (0–
5 mm), 2 (6–10 mm), or 3 (greater than 10 mm) and A
(firm end point) or B (no end point).

(b) Functional Testing
Under the supervision of a physical therapist

(M. Levinson), all patients performed bilateral knee
functional testing using a single one-leg hop test for
distance. Each subject was required to perform three
single one-leg hops for each leg. Each hop was
measured for distance with the three trials averaged
for each leg.

(c) Arthrometric Testing
A physical therapist (M. Levinson) experienced

with the use of a KT-1000 arthrometer (MEDmetric
Corp) performed all testing. Arthrometric testing of
each knee was conducted using a KT-1000 arthrometer
and previously published protocols at 15, 20, and 30 ft-
lb [14, 15]. Side-to-side comparisons were made based
on mean maximal translation. The compliance index
defined as the ratio of translations with applied forces
of 15 and 20 ft-lb was calculated for each knee. A ratio
of less than 1.0 was considered normal compliance.

(d) Radiographic Outcome
Using standing posteroanterior, lateral, and mer-

chant views, radiographs were obtained of the affected
knee at the follow-up visit. Each series of radiographs
was assessed for evidence of (a) arthritic progression
and (b) tunnel widening. All radiographs were inter-
preted by a sports medicine fellow and a senior staff
radiologist.

A modified International Knee Documentation Com-
mittee (IKDC) scale was used to grade all available
preoperative and follow-up radiographs. “Mild” arthritis
indicated minimal changes, such as small osteophytes,
slight sclerosis, or mild flattening of the femoral
condyles. “Moderate” arthritis has those “mild” changes
combined with radiographically detectable joint-space
narrowing. “Severe” changes included a joint space
narrowed to 2 mm or a level 50% less than its normal
value.

Tunnel widening was assessed using the system
previously described by Fahey and Indelicato [17]. The
reamer size used to create the tunnel tibial tunnel was
recorded as the tunnel size at the time of the operation,
while the diameter of the sclerotic rim outlining the tibial
tunnel was measured as the follow-up tunnel width. A
radiographic magnification ratio was determined by
comparing the measured screw diameter on the poster-
oanterior and lateral views with the actual screw size. All
values were adjusted using this magnification ratio.
“Tunnel widening” was considered to be postoperative
tunnel diameter greater than 15% on the lateral alone or
averaged for the posteroanterior and lateral radiographs.

(e) Subjective Outcome
At the most recent follow-up, a validated set of

questionnaires, including the 2000 IKDC Subjective
Knee Evaluation Form [2], the Knee Outcome Survey
Activities of Daily Living (ADL) Scale, and the Activity
Rating Scale [31], were completed by each subject.

Table 1 Allograft sources

Company Total Number
irradiated

American Red Cross
(Washington, DC)

17 14

Community Tissue Service/Blood Center
(Dayton, OH)

16 16

Musculoskeletal Transplant Foundation
(Eatontown, NJ)

9 7

Ohio Valley Tissue and Skin 1 1
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Overall Outcome

The overall outcome was based on the scheme presented in
the 2000 IKDC Knee Examination Form. The reconstructed
knee was considered “normal” knee if all of the following
criteria were satisfied: (a) lack of an effusion, (b) passive
motion deficits less than 3° of extension and less than or
equal to 5° of flexion, (c) difference in mean maximal
translation less than 3 mm on KT-1000 testing, and (d) single-
leg hop ratio of reconstructed to normal knee greater than 0.9. A
knee was considered “abnormal” if any of the following criteria
were met: (a) presence of a moderate or severe effusion, (b)
passive motion deficits greater than 5° of extension and 15° of
flexion, (c) difference in mean maximal translation greater than
5 mm on KT-1000 testing, or (d) single-leg hop ratio of
reconstructed to normal knee less than 0.76.

Results

Patient Population

Of the 65 eligible, 43 patients (66%), consisting 21 males
and 22 females, agreed to participate in the follow-up study.
The mean follow-up interval was 33 months (range, 24–47).

The average patient age at the time of anterior cruciate
ligament reconstruction was 47 years (range, 30–68). The
mean time from most recent injury to surgery was 30 weeks
(range, 2–206) with 22 reconstructions occurring within the
initial 12 weeks following the injury. The mechanism of
injury was identified in all but three cases. Recreational
athletics accounted for at least 81% (35/43) of these
injuries; trip and fall accounted for five injuries. Of the
recreational athletic injuries, skiing was the most common
(20) followed by tennis (4), flag football (3), soccer (2),
softball (2), basketball (1), volleyball (1), karate (1), and
biking (1). Subsequent procedures were performed on two
patients: one patient underwent irrigation and debridement
with graft retention to treat a superficial wound infection,

while another patient had meniscal debridement following
meniscal repair. Both patients were retained in the study.

During arthroscopy at the time of the reconstruction,
35% (15/43) were noted to have normal articular cartilage
in all three knee compartments. Of the remaining 28
patients with chondromalacia, 13 had severe chondromala-
cia (Outerbridge classification grade 3 or 4) in at least one
compartment. The degree of chondromalacia in the medial,
lateral, and patellofemoral compartment was recorded for
each subject (Fig. 1).

A meniscal tear was identified during the reconstruction
in 70% (30/43). Fourteen patients had an isolated medial
meniscal tear, ten had isolated lateral meniscal tears, and six
had tears involving both menisci. The treatment of these
tears was tabulated (Fig. 2).

Outcome Evaluation

A summary of outcomes is presented in Table 2.

(a) Physical Examination
Only two patients (5%) had passive motion deficits

defined as motion loss greater than 2° of extension and
4° of flexion compared to the contralateral limb. Both
subjects had isolated deficits in terminal extension,
measuring 3° and 10°, respectively.

Fig. 1. Nearly two thirds (65%, 28/43) of patients had degenerative
changes involving at least one compartment at the time of the ACL
reconstruction. The medial and patellofemoral compartments were
more commonly involved than the lateral compartment

Fig. 2. Seventy percent (30/43) of patients had a meniscal tear
identified at the time of ACL reconstruction. The vast majority (80%)
were debrided

Table 2 Summary of results

“Successful” criterion Percentage

Restoration of normal motion 95
Restoration of thigh circumference 91
Grade 1A Lachman exam 81
Grade 0 or 1 pivot shift 98
Hop ratio≥0.90 81
KT-1000 mean maximal translation <3 mm 76
No radiographic progression of arthritis 71
IKDC score≥80 86
ADL score≥90 77
Activity Rating Scale score>8 51
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The affected extremity had a thigh circumference
average of 0.23 cm smaller (range, 2.0 cm to −2.0 cm)
than the contralateral limb. Four patients (9%) had a
thigh circumference deficit greater than 1 cm on the
operative extremity.

At the follow-up examination, 81% (35/43) of
patients had a Lachman exam grade restored to 1A;
the other 19% (8/43) had grade 2A stability. Only one
patient, who reported a follow-up Activity Rating Scale
score of 12, had a pivot shift graded as 2 or greater,
though 11 others had a grade 1 pivot shift that was not
found in the contralateral knee.

While none had an effusion or peripatellar tender-
ness, two patients (5%) had a decrease in patellar
mobility in the reconstructed knee. Two patients had
peripatellar tenderness in the unaffected knee.

(b) Functional Exam
The hop ratio averaged 0.97 (range, 0.57–1.10).

Eight (19%) had a hop ratio less than 0.90 than the
contralateral limb; four of those patients had a hop ratio
less than 0.76. Over half (23/43) actually hopped
farther using the affected knee.

(c) Arthrometric Testing
One patient did not undergo KT-1000 testing.

Thirty-three (76%) patients had mean maximal trans-
lations restored to less than 3 mm of the contralateral
knee. While ten patients (24%) had mean maximal
translation differences 3 mm or more, none had a side-
to-side difference greater than 5 mm with maximal
translation. The age at surgery for those with a mean
maximal translation greater than 3 mm averaged
52.0 years. The compliance index was normal in 93%.

(d) Radiographic Outcome
Preoperative radiographs were available for review in

only 72% (31/43 patients). Among these 31 preoperative
radiographs, 7 subjects showed no evidence of arthritis,
22 “mild” arthritis, and two “moderate” arthritis within at
least one compartment. At follow-up, 29% (9/31) had a
worsened radiographic grade postoperatively. Among
these nine patients, three advanced from no to “mild”
arthritis, five from “mild” to “moderate,” and one from no
to “moderate”. Seven of those who had progression of
arthritis underwent meniscal surgery at the time of ACL
reconstruction; however, only three had meniscal surgery
within the same compartment that deteriorated radio-
graphically. Three of the patients who had radio-
graphic progression from “mild” to “moderate” had a
meniscal surgery prior to ACL reconstruction. Addi-
tionally, among the six patients with “moderate”
arthritis at follow-up, three (50%) had Outerbridge
grade 3 or 4 articular cartilage injuries within the
same compartment documented at the time of an-
terior cruciate ligament reconstruction. Conversely, 4
(31%) of the 13 patients who had Outerbridge grade
3 or 4 articular cartilage injuries noted intraoper-
atively had “moderate” arthritis radiographically.

At the most recent follow-up, “tunnel widening”
existed in 45% (19/42). The mean percent widening
was 29% (range, 15–84%).

(e) Subjective Outcome
The mean postoperative IKDC, ADL, and Activity

Rating Scale scores were 88 (range, 58–100), 94
(range, 71–100), and 7.7 (range, 0–16), respectively.
Eighty-six percent (37/43) had a postoperative IKDC
score 80 points or higher, while 77% (33/43) had an
ADL score 90 points or higher. All six patients with
an IKDC score less than 80 points had an ADL
score less than 90 points. Fifty-one percent (22/43)
had an Activity Rating Scale Score greater than eight
points.

Overall Outcome

During the follow-up period, no re-ruptures occurred within
this cohort group. Twenty-five patients (41.7%) with a mean
age at time of surgery of 47.2 years met all the criteria
required for a “normal” knee. Only four patients (7.0%),
who had an average age of 57.2 years at surgery, had a knee
rated as “abnormal.” All of the patients with an “abnormal”
knee were greater than age 50 years at the time of ACL
reconstruction.

Discussion

The goal of anterior cruciate ligament reconstruction is to
prevent secondary instability episodes, which may result in
articular and/or meniscal damage in an active population
[13, 16, 29, 37]. A number of graft types, including various
autograft and allograft tissues, have been successfully used
to restore stability in 80% to 95% of patients [3, 7, 11, 20,
25, 26, 36, 39]. Because of lower rates of re-rupture and
residual instability, autografts, particularly patellar tendons,
are favored in young athletes, who are generally more
active and therefore at higher risk of re-rupture.

Patients over age 30 years may have a different set of
concerns that influence the treatment of ACL. Older patients
are prone to engage in activities that require less secure
stability than their younger counterparts who often return to
contact sports. Therefore, older individuals may be more
willing to sacrifice a degree of stability for a lower risk of
donor-site morbidity and a faster recovery. When faced with
the prospect of an autograft and the associated donor-site
morbidity, older patients with financial and familial obliga-
tions may elect for nonoperative treatment and activity
modification.

For those that wish to return to athletic activity, allograft
tissue can eliminate the recurrent instability often seen in
nonoperative treatment and the donor-site morbidity asso-
ciated with autograft reconstruction. As the availability of
allograft tissue and the accuracy of donor-screening tests
have improved, the popularity of allografts for anterior
cruciate ligament reconstruction has increased. During the
3-year period of this study, the use of Achilles tendon
allograft for primary and revision anterior cruciate ligament
reconstruction grew from 12% to 41% at the senior authors’
institution. While the proportion of revision surgeries
remained 5% throughout the time period, the total number
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of reconstructions per year increased from 517 to 581, and
the average patient age rose from 31 to 33 years. These
latter two statistics suggest that the increased use of
allografts has extended the indications for reconstructive
surgery in the older, athletic population.

The rise in the use of allografts at our institution was
due to the overall impression of the senior authors that most
older athletes have a “good” outcome following allograft
reconstruction. Our finding that over 90% of knees returned
to a “normal” or “near normal” level following anterior
cruciate ligament reconstruction with Achilles tendon
allograft supports our assertion. The outcomes from this
study compare favorably with the senior author’s series on
anterior cruciate ligament reconstruction using patellar
tendon autograft (Table 3) [11].

While the objective data from our study can be
compared to other studies, it is difficult to directly compare
the subjective results from this series to others. First, 16
assessment instruments exist that allow patients to rate their
overall knee function [21]. Though a recent study has
suggested that the Mohtadi questionnaire is the most
appropriate to gauge outcome following anterior cruciate
ligament reconstruction [50], this instrument has not been
widely used in previously published papers. Second, no
clearly established, validated thresholds exist to define a
“good” or “poor” result and/or to accurately determine the
return to pre-injury sporting level [21]. Despite a stable
knee, many patients may self-restrict from pursuing certain
athletic activities due to fear of recurrent injury. The
contribution of these factors would presumably be much
larger in a series with a larger number of older patients.

The mismatch between objective failure and subjective
scores in our series attests to the imperfect metrics applied
for evaluation of anterior cruciate ligament reconstruction.
Despite 65% and 70% rates of chondral and meniscal
damage, respectively, more than 75% of patients in this
series had an IKDC score greater than 80 points and an
ADL score greater than 90 points. However, among the six
patients with scores below both of these levels, all had KT-
1000 mean maximal translation differences of less than

3 mm. Furthermore, persistent pain, not instability, was the
most consistent negative finding among this group. In terms
of return of function, over half of patients had an Activity
Rating Scale score greater than 8, the score which may be
the minimum required to indicate return to sports [23].

The relationship between restoration of stability and
radiographic progression of osteoarthritis also appears
multifactoral. In this series, nearly one third (9/31)
demonstrated progression in the degree of osteoarthritis.
Among those, six (19%) advanced to “moderate” arthrosis
by an average of 33 months postoperatively. The subset of
patients with radiographic deterioration was similar to the
cohort overall in terms of age, follow-up, injury mechanism,
rate of meniscal injury, and degree of chondromalacia
encountered at the time of arthroscopy. Furthermore, the
compartment deemed most at-risk by intraoperative assess-
ment of articular or meniscal damage was not necessarily
the compartment in which progression of arthritis occurred
radiographically. It is unclear whether the injury, surgery,
patient age, or a combination or some other factor
contributed to the high rate of arthritis seen in our series.

At our institution, early degenerative changes are not
considered a contraindication to anterior cruciate ligament
reconstruction. The cartilage may continue to degenerate
despite a functionally stable knee [1, 12, 18, 44]. While no
clear relationship between reconstructed ligament and the
progression of arthritis exists, this study confirms previous
reports that an Achilles allograft anterior cruciate reconstruction
in an older patient can restore functional stability and allow
return to athletic activity in this population [4, 18, 45, 46].

Though the overall results among our cohort were
generally favorable, another recent study of patients under-
going ACL reconstructions using Achilles tendon allografts
reported a 21% (5/24) failure rate [24]. This study grouped
together (a) primary reconstructions among those patients
at least 30 years of age and, unlike our study, (b) revision
surgeries performed in any aged patient. Among their five
failures, three occurred in revision reconstructions; the
other two reconstructions, both primary reconstructions,
had satisfactory subjective outcome scores and were
deemed failures based on KT-1000 values alone [24].
Furthermore, our study used a combination of interfer-
ence and cortical fixation, while the tibial fixation in the
comparison study was interference fixation alone [24].
Recent works suggest that a combination of interference
and cortical fixation may have increased strength com-
pared to aperture fixation alone for fixation of soft tissue
within the tibial tunnel [40, 41].

There are several weaknesses to this study. First, the
major limitation is its retrospective design, which limited
our ability to obtain information on preoperative and/or
immediate postoperative subjection function and the radio-
graphic and/or the magnetic resonance imaging appearance
of the knee. The conclusions that can be drawn are limited
by the fact that the study is retrospective and uncontrolled
with loss of one third of the patients to follow-up. Second,
the inclusion of patients with a previous meniscectomy
may have negatively impacted radiographic progression
and subjective scores; however, the rate of radiographic

Table 3 Comparison of anterior cruciate ligament reconstruction
studies from our institution

This study Buss et al. [11]

Graft Achilles tendon
allograft

Patellar tendon
autograft (+/−
iliotibial band
fascial sling)

Subjects 43 69
Average age (range) 47 years

(30 to 68)
24 years
(16 to 40)

Follow-up (range) 33 months
(24 to 47)

32 months
(24 to 42)

Passive extension, normal 95% 93%
Lachman, grade 1A 81% 88%
Pivot shift, grade 1 or 2 97% 93%
Maximal translation
difference<3 mm

83% 84%
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progression (30.0% among those with a previous meniscec-
tomy versus 28.6% of those without a previous meniscec-
tomy) and subjective scores were not significantly different.
Third, while the number of tissue banks used and the
associated heterogeneity of graft sterilization techniques
may be viewed as weaknesses, it does allow for a more
general application of the data. None of the grafts were
irradiated above 2.5 Mrad, which was within the current
guidelines for allograft tissue and below the 3 Mrad
threshold at which all tissue properties are negatively
affected [19, 22].

Despite these shortcomings, this study confirms that the
Achilles tendon allograft is a viable option for anterior
cruciate ligament reconstruction in patients age 30 years
and older. In this series, we were able to restore greater than
90% of knees to a “normal” or “near normal” state while
limiting postoperative complications, such as graft re-
rupture, extension loss, and peripatellar pain. Poor sub-
jective results appeared to be related less to instability and
more to pain, which may be the result of a higher rate of
progressive arthritis seen in this patient population.
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