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Background: Achilles tendon ruptures are one of the most commonly treated injuries by orthopaedic surgeons and general
practitioners. Achilles tendon ruptures have classically been thought to affect the middle-aged ‘‘weekend warrior’’ participating in
basketball, volleyball, soccer, or any other ground sport that requires speed and agility; however, with a more active elderly pop-
ulation, these tears are becoming more common in older patients.

Purpose: To report trends in nonoperative and operative treatment of Achilles tendon tears in the United States from 2005 to 2011
in patients registered with a large Medicare database.

Study Design: Descriptive epidemiological study.

Methods: Patients who underwent nonoperative and operative treatment of Achilles tendon ruptures by either primary repair or
primary repair with graft (International Classification of Diseases 9 [ICD-9] diagnosis code 727.67, Current Procedural Terminology
[CPT] codes 27650 and 27652) for the years 2005 to 2011 were identified using the PearlDiver Medicare Database. Demographic
and utilization data available within the database were extracted for patients who underwent nonoperative as well as operative
treatment for Achilles tendon ruptures. Statistical analysis involved Student t tests, chi-square tests, and linear regression analy-
ses, with statistical significance set at P < .05.

Results: From 2005 to 2011, there were a total of 14,127 Achilles tendon ruptures. Of these, 9814 were managed nonoperatively,
3531 were treated with primary repair, and 782 were treated with primary repair with graft. The incidence of Achilles tendon
increased from 0.67 per 10,000 in 2005 to 1.08 per 10,000 in 2011 (P < .01). There was no significant difference in the number of
Achilles ruptures between males (6636) and females (7582) (P > .05). There was an increase in the overall number of Achilles tendon
ruptures over time (1689 in 2005 compared with 2788 in 2011; P < .001) but no difference in the percentage of Achilles ruptures
treated operatively (P > .05). Older patients were more likely to be treated nonoperatively (P < .05). No differences in operative
versus nonoperative treatment were seen between yearly quarter (P > .05), sex (P > .05), or region (P > .05).

Conclusion: The incidence of Achilles tendon ruptures is increasing with time, but the trend in operative and nonoperative
treatment has not changed between 2005 and 2011. Older patients, especially those older than 85 years, are more likely to be
treated nonoperatively. No differences in treatment patterns were seen based on sex, region, or yearly quarter.
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Achilles tendon ruptures are one of the most commonly
treated injuries by orthopaedic surgeons and general practi-
tioners.9 Approximately 75% of Achilles tendon tears occur
in recreational athletes.9 Achilles tendon ruptures have clas-
sically been thought to affect the middle-aged ‘‘weekend war-
rior’’ participating in basketball, volleyball, soccer, or any
other ground sport that requires speed and agility; however,

with a more active elderly population, these tears are becom-
ing more common in older patients.3,15,16

Achilles tendon ruptures often result from lack of
stretching and warm-up prior to vigorous strenuous activ-
ity, fatigue, or loss of proprioception.9,16 Several studies
have reported no significant difference between operative
and nonoperative treatment in functional outcomes in the
majority of patients, although time to return to work
slightly favors operative intervention.6,20 However, differ-
ences can be seen in high-level athletes as it pertains to
explosiveness when initiating running, as well as in other
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general lower extremity strength parameters.5,14 Accord-
ing to a recent review of National Basketball Association
(NBA) players in the United States who underwent Achilles
tendon repair, these players do not return to their preinjury
performance level, and their performance declines com-
pared with controls.1 There is also a higher rate of rerup-
ture reported with nonoperative management (8.8% to
12.6%) compared with operative intervention (3.6%).7,17

Patients often choose operative treatment because of the
lower reported rerupture rates as well as slight increase in
strength and faster rehabilitation.5 There are many options
for operative treatment, including open versus minimally
invasive procedures. Recent data have shown no differ-
ences between these 2 treatment modalities.8 However,
despite the procedure being relatively technically straight-
forward, there are many complications that can arise from
operative treatment that are not present with nonoperative
treatment, most notably sural nerve injury and wound
healing problems.5,7,12

Given the increasing activity level among the US elderly
and the variety of treatment options for Achilles tendon
ruptures, the purposes of this study were to determine the
incidence of Achilles tendon ruptures in the United States
from 2005 to 2011 among Medicare beneficiaries and also
to analyze the trends in Achilles tendon rupture treatment.
We hypothesized that there will be an increase in the num-
ber of Achilles tendon ruptures over time, with no differ-
ence in the percentage of tears that are treated
operatively and nonoperatively. We also hypothesized that
there will be no significant difference in operative versus
nonoperative treatment based on sex, region, or yearly
quarter.

METHODS

The PearlDiver Patient Record Database (PearlDiver Inc)
was queried for the years 2005 to 2011. The PearlDiver
database is a publicly available Health Insurance Portabil-
ity and Accountability Act (HIPAA)–compliant national
database compiled from a collection of Medicare records.
The database has more than 2 billion individual patient
records and contains Current Procedural Terminology
(CPT) and International Classification of Diseases 9 (ICD-
9) codes related to orthopaedic procedures, as well as demo-
graphic data such as age and sex. From 2005 to 2011, the
database captured an average of 25.6 million patients per
year.

The number of patients having records of ICD-9 code
727.67 (nontraumatic rupture, either partial or complete,
of Achilles tendon) was recorded. Of these, the number of
patients with CPT codes 27650 (Achilles tendon rupture
surgery; primary repair) and 27652 (Achilles tendon

rupture surgery; primary repair with graft) were recorded.
Linear regression was utilized to compare trends from
years 2005 through 2011. Student t tests and chi-square
tests were used to compare the proportion of patients based
on the other demographic parameters in the PearlDiver
database. Statistical significance was set as P < .05.

RESULTS

There were a total of 14,127 Achilles tendon ruptures
recorded between 2005 and 2011. Of these, 9814 were man-
aged nonoperatively, 3531 were treated with primary
repair, and 782 were treated with primary repair and graft
reconstruction. There was no significant difference in the
overall number of Achilles ruptures between males (6636)
and females (7582) (P > .05) (Figure 1A), nor was there a
difference between the number of Achilles tendon ruptures
treated operatively between males (2145) and females
(2136) (P > .05) (Figure 1B). The percentage of tears treated
operatively were 29% in females versus 32% in males.

After the age of 65 years, the number of Achilles tendon
ruptures decreased in a significant way with increasing age
(P < .001) (Figure 2A). There were 4295 Achilles tendon
ruptures in patients aged 65 to 69 years, while in patients
>84 years there were only 567 tears during the period
under study. Likewise, there was a significant increase in
the proportion of Achilles tendon ruptures treated nono-
peratively with increasing age (P < .01) (Figure 2B).
Approximately 36% of Achilles tendon tears were treated
operatively in patients aged 65 to 69 years, while <10%
were treated operatively in patients older than 84 years.

The incidence of Achilles tendon ruptures increased sig-
nificantly from 2005 to 2011. The incidence of Achilles ten-
don ruptures in 2005 was 0.67 per 10,000 patients, and
increased to 1.08 per 10,000 patients in 2011 (P < .01). With
respect to each individual year from 2005 to 2011, there was
a significant year-over-year increase in the overall number
of tears that occurred between 2005 and 2011 (1689 in 2005
compared with 2788 in 2011) (P < .05) (Figure 3A). How-
ever, there was no significant difference in the percentage
of those tears that were treated operatively versus nono-
peratively between 2005 and 2011 (P > .05) (Figure 3B).
Approximately 30% (29.5% in 2005 and 29.8% in 2011) of
tears were treated operatively in both 2005 and 2011.

There was a significant difference in the overall number
of Achilles tendon ruptures that occurred in the Southern
United States compared with the other regions (Northeast,
Midwest, and West) (P < .05) (Figure 4A). There was no sig-
nificant difference between regions in the percentage of
tears treated operatively (Figure 4B).

There was no significant difference in the number of
Achilles tendon ruptures between each yearly quarter

*Address correspondence toBrandon J. Erickson, MD, Midwest Orthopaedics at Rush, Rush University Medical Center, 1611West Harrison Street, Suite 300,
Chicago, IL 60612, USA (e-mail: berickso.24@gmail.com).

† Midwest Orthopaedics at Rush, Rush University Medical Center, Chicago, Illinois, USA.
‡ Hospital for Special Surgery, New York, New York, USA.
§ Holy Cross Hospital Orthopaedic Institute, Fort Lauderdale, Florida, USA.
One or more of the authors has declared the following potential conflict of interest or source of funding: B.R.B. receives royalties from SLACK Inc and

institutional research support from Arthrex, Ossur, Linvatec, and Smith & Nephew.

2 Erickson et al The Orthopaedic Journal of Sports Medicine

mailto:berickso.24@gmail.com


(P > .05) (Figure 5A), nor was there a significant differ-
ence in the percentage of Achilles tendon ruptures
treated operatively between each yearly quarter (P >
.05) (Figure 5B). There was a significant difference in
the average charge and reimbursement between Achilles
tears that were treated with primary repair versus pri-
mary repair and graft reconstruction (P < .05) (Figure
6). Graft repairs compared with primary repairs were
more costly to Medicare (US$2385 vs US$4128) and asso-
ciated with a higher cost-to-charge ratio (0.69 vs 0.52).

DISCUSSION

The purpose of this study was to report the incidence of
Achilles tendon ruptures in the US Medicare population
(>65 years of age) from 2005 to 2011 and to analyze
trends in Achilles rupture treatment over time. All of our

hypotheses were confirmed. There was an increase in the
number of Achilles ruptures over time with no change in
operative versus nonoperative treatment. Furthermore,
there was no significant difference in operative versus non-
operative treatment based on sex, region, and yearly
quarter.

Achilles tendon ruptures are one of the most common
injuries seen in active, middle-aged patients, and with the
aging population becoming more active, the incidence of
these ruptures in the elderly is increasing.4 However, there
are little data on the treatment of Achilles tendon injuries
in patients older than 65 years in the literature. As the
US population is aging, it is important to understand how
these patients are treated. The current study demonstrated
an increase in the incidence of Achilles tendon ruptures
from 0.67 per 10,000 patients in 2005 to 1.08 per 10,000
patients in 2011. These findings are similar to other studies
that have demonstrated an increase in incidence from 0.2
per 10,000 to 1.2 per 10,000 patients.4

The cause of an Achilles tendon rupture is likely multi-
factorial. There is a tenuous blood supply to the Achilles
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Figure 1. (A) Overall number of Achilles tears for males and
females from 2005 to 2011. There was no significant differ-
ence between number of tears in males and females (P >
.05). (B) Type of treatment for Achilles tendon ruptures
between males and females from 2005 to 2011. There was
no significant difference between percentage of tears treated
operatively between males and females (P > .05).
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Figure 2. (A) Overall number of Achilles tears by age from
2005 to 2011. A significant decrease was seen in the number
of tears in each age group after age 65 years (P < .001). (B)
Type of treatment for Achilles tendon ruptures by age from
2005 to 2011. A significant difference was seen with increas-
ing age (P < .01).
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tendon approximately 2 to 6 cm proximal to the insertion
point on the calcaneus; this area is commonly torn.16

Furthermore, the tendon is more likely to rupture when
an eccentric load is applied to it, with a violent muscle
strain, when the muscle becomes fatigued, or when it loses
some of its proprioceptive capabilities.9,10 In the elderly
population, Achilles tendon ruptures are likely to be more
degenerative in nature, and so we chose to examine non-
traumatic Achilles tendon injuries in this study, as there
would likely be significantly more nontraumatic ruptures
than traumatic ruptures in this population.11

There have been many studies that have evaluated the
success of operative and nonoperative treatment for rup-
tured Achilles tendons. Porter et al14 recently evaluated
operative repair of ruptured Achilles tendons at a minimum
of 12 months postoperatively. Patients demonstrated
decreased calf circumference, decreased plantar flexion
strength, and equal dorsiflexion strength compared with
the noninjured leg. However, subjectively, patients noted
near-normal pain and function. There was no cohort of non-
operatively treated patients in this study. However, Willits
et al18 performed a multicenter randomized trial evaluat-
ing operative versus nonoperative management of Achilles

tendon ruptures with accelerated rehabilitation and found
no significant difference in calf circumference, range of
motion, strength, or clinical outcomes. The current study
demonstrated that trends in the United States favor nono-
perative management of Achilles tendon ruptures, espe-
cially in patients who are older than 85 years. Overall,
70% of patients with an Achilles tendon rupture were
treated nonoperatively.

A recent systematic review by Holm et al5 reviewed all
the randomized controlled trials in the previous 10 years
that compared operative and nonoperative treatment of
Achilles tendon ruptures. They found that patients who
were treated operatively had a tendency toward lower
rerupture rates but had slightly higher complication rates.
Functionally, patients treated operatively had significantly
higher scores on hop tests, jump tests, heel rise tests, and
endurance tests. Patient satisfaction and pain was noted
to be better in the nonoperative group initially, but favored
the surgical group at 1 year. This study points toward some
benefit from operative intervention, but not without com-
plications. This may explain the general trend in the
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Figure 3. (A) Overall number of Achilles tears by year from
2005 to 2011. A significant increase was seen in the number
of tears over time (P < .05). (B) Type of treatment for Achilles
tendon ruptures by year from 2005 to 2011. No significant dif-
ference was seen over time (P > .05).
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Figure 4. (A) Overall number of Achilles tears by region from
2005 to 2011. Significantly more Achilles tendon ruptures
occurred in the Southern region (P < .05). (B) Type of treat-
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2011. The South was significantly more likely to treat a tear
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United States toward nonoperative treatment in the major-
ity of the older (>85 years), less athletic population who do
not need to function at the level of an elite athlete. There
have not been many studies that have examined Achilles
tears in patients >65 years in other countries. Barfod2 sur-
veyed numerous countries throughout Europe regarding
operative versus nonoperative treatment of Achilles tendon
injuries, and a majority of countries treated these injuries
surgically over 60% of the time. However, Finland quoted
only a 30% rate of operating on Achilles tendon injuries,
which parallels the results from this study.

Interestingly, the percentage of Achilles ruptures that
occurred in males and females in this study was not signifi-
cantly different. Other studies have reported rates from 2:1
to 19:1 in favor of males, although there has been a recent
increase in the number of female Achilles ruptures.9,19 The
equal number of male and female ruptures seen in this study
is likely because the tears evaluated in this study were non-
traumatic, so the typical male ‘‘weekend warrior’’ population
was not included in this study. There was also little variation
in the treatment trends between times of the year and
among most areas of the country.

The PearlDiver database did not separate the operative
Achilles repairs based on timing of surgery from injury.
Therefore, it is unclear if some of the operative cases were
chronic tendinosis and not just acute ruptures. While the
ICD-9 code often used for chronic Achilles tendinosis is
726.71 and CPT code for secondary repair of the Achilles
is 27654, it is possible that some chronic Achilles tendinosis
cases were intermixed in these data. This may have
increased the percentage of nonoperative cases but should
not have had an effect on the trends over time as the inter-
mixed patients would likely not change significantly.

The data suggested that Medicare reimbursement is
higher for primary repair with a graft versus primary
repair alone. This is reasonable given the extra time and
resources necessary for graft reconstruction as opposed to
a simple primary repair.13 Graft repair is reimbursed at
1.7 times the rate of primary repair alone. However given
that this is hospital reimbursement data, it is unclear
whether patients receiving graft repairs are more medi-
cally complex, thereby incurring greater hospital expenses.
As the number of elderly patients sustaining Achilles ten-
don ruptures in the United States grows, understanding
the economics of the various treatment modalities will be
important. Economic data are unavailable in the database
to quantify costs incurred to Medicare due to nonoperative
treatment of Achilles tendon ruptures. As nonoperative
treatment still necessitates physical therapy visits, doctor’s
appointments, cast changes, and so on, it has a significant
cost associated with it. Furthermore, if a nonoperatively
treated Achilles tendon ruptures, then the costs associated
with operative repair are added on to the already hefty
charges. Furthermore, if the laterality of the rupture was
recorded, the data could be analyzed for rerupture versus
contralateral rupture, but this was not available. However,
as the data on rerupture rates between operatively and
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nonoperatively treated Achilles tendon injuries are conflict-
ing, a conclusion as to the best, most economic treatment
modality is difficult. More work may be done to better
understand both the costs and the effectiveness associated
with various treatment modalities for Achilles tendon
ruptures.

Limitations

Despite analyzing a large number of patients and stratify-
ing them based on several variables, this study does have
several limitations. As mentioned, some patients with ten-
dinosis could have been included in this study and skewed
the results toward nonoperative treatment. The number of
patients who crossed over from nonoperative to operative
treatment was unknown, and therefore could have elevated
the total number of Achilles tears. Furthermore, the exact
operative technique (open, mini-open, percutaneous), loca-
tion of the tear, and timing to surgery for these patients
(acute vs chronic) was unknown. This study did not include
information of private nonoperative outpatient care,
patient medical history, laterality of the rupture, and
whether multiple hospital visits in 1 person were due to the
same rupture episode or a new rupture in the opposite limb.
Also, because the goal of this study was to analyze trends in
a Medicare population, our patient population was mostly
older than 65 years. As such, our findings are not general-
izable to the trends for younger patients. Finally, given that
our data collection was based on ICD-9 and CPT codes, the
results can be limited by the accuracy of medical coders.
The latter limitation is present in any retrospective data-
base study, however.

CONCLUSION

The incidence of Achilles tendon ruptures is increasing
with time, but the trend in operative and nonoperative
treatment has not changed between 2005 and 2011. Older
patients, especially those >85 years, are more likely to be
treated nonoperatively. No differences in treatment pat-
terns were seen based on sex, region, or yearly quarter.
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