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Abstract

Background The use of venous thromboembolism pro-

phylaxis after an Achilles rupture is controversial. The

rates of reported deep vein thrombosis (DVT) range from

6.3% to 34%. There is no agreement regarding prophy-

lactic therapy after an Achilles tendon rupture.

Questions/purposes We determined the overall risk of

DVT and pulmonary embolism (PE) after an Achilles

tendon rupture and identified potential risk factors includ-

ing surgery.

Patients and Methods We retrospectively reviewed a

large healthcare management organization database and

identified 1172 patients who had Achilles tendon ruptures.

None of the patients routinely received anticoagulation.

Patients were stratified into surgical versus nonsurgical

group, age older than 40 years, history of congestive heart

failure, previous history of DVT or PE, and BMI greater

than 30. A patient was considered to have symptomatic

DVT or PE related to the Achilles tendon rupture if diag-

nosed within 3 months from the injury or surgery. We used

a multivariable analysis to identify risk factors.

Results The overall rates for DVT and PE after Achilles

tendon ruptures were 0.43% and 0.34%, respectively. Age

older than 40 years, congestive heart failure, history of

DVT or PE, obesity, and whether a patient had surgery did

not predict occurrence of DVT or PE.

Conclusion We found the overall incidence of symp-

tomatic DVT and PE to be low after an Achilles tendon

rupture and believe routine use of anticoagulation might be

unwarranted.

Level of Evidence Level III, prognostic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Achilles tendon ruptures are common, with a reported

incidence of 37.3 per 100,000 [9]. Treatment options

include nonoperative treatment, immobilization, or surgery.

A potential life-threatening complication is pulmonary

embolism (PE). The incidences of deep vein thrombosis

(DVT) and PE after THAs and TKAs have been studied

extensively; however, data are sparse regarding the inci-

dence of DVT or PE after an Achilles tendon rupture. A

recent study of 208 patients with an injury to the Achilles

tendon treated with cast immobilization reported a 6.3%
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rate of symptomatic DVT and 1.4% rate of PE [6]. A study

regarding routine screening for DVT using color duplex

sonography after Achilles tendon ruptures reported a rate of

34% [19]. Although there is general consensus regarding

the use of prophylactic antithrombotic therapy after hip and

knee surgery [4], there is no agreement regarding prophy-

lactic therapy after Achilles tendon rupture. Lapidus et al.

[16] performed a randomized, placebo-controlled study of

91 patients with surgically treated Achilles tendon ruptures

and found no beneficial effect of thromboprophylaxis with

dalteparin in preventing DVT. The use of anticoagulation

medications is not without side effects. Warfarin, a common

anticoagulant, has been reported among the top 10 drugs

with serious adverse events [25].

Lower limb immobilization after trauma is associated

with DVT and PE [1, 14]. The increased risk of DVT can

be attributed to many possible factors including trauma,

immobilization, use of a tourniquet, or surgery [7, 8, 21].

Obesity (BMI [ 30) is reportedly a risk factor for DVT and

PE after foot surgery [3]. In addition, one study found

congestive heart failure (CHF) an independent risk factor

for DVT [10].

Studies also are limited regarding whether surgical

versus nonsurgical treatment of a ruptured Achilles tendon

is associated with different rates of DVT and PE [19].

Nilsson-Helander et al. [19] reported, in a prospective

randomized study of 100 subjects, no difference in the rate

of DVT between surgical and nonsurgical treatments after

an Achilles tendon rupture.

To clarify these issues, we asked: (1) what is the overall

risk of having symptomatic DVT and PE develop after an

Achilles tendon rupture; (2) whether surgical repair of an

Achilles tendon rupture changes this risk; and (3) whether

age (40 years or older), obesity (BMI C 30), previous

history of DVT or PE, and CHF increased the risk of DVT

or PE after an Achilles tendon rupture.

Patients and Materials

We retrospectively identified all 1174 patients with partial

and complete Achilles tendon ruptures treated at Kaiser

Permanente (KP), Southern California, from January 2008

to March 2010. KP is a large nonprofit healthcare man-

agement organization (HMO). We searched the electronic

medical records using specific ICD-9-Clinical Modification

(CM) codes and Current Procedural Terminology (CPT)

codes [11]. Patients with health insurance through KP

receive all routine health care through this system, there-

fore even if they underwent treatment for PE elsewhere

acutely, they would have received subsequent care in the

Kaiser system. Two patients were excluded owing to

polytrauma or surgery not related to the Achilles tendon.

These two exclusions left 1172 patients. We stratified this

group into surgical and nonsurgical groups, age older than

40 years, history of CHF, and BMI greater than 30. A total

of 472 of 1172 (40%) patients underwent surgical treat-

ment. The mean age of the patients was 45 years at the

time of Achilles tendon rupture. Seven hundred twenty-five

of 1155 (63%) patients with Achilles tendon ruptures were

older than 40 years. Thirty of 1172 (2%) patients had CHF.

Five hundred eighteen of 1150 (45%) were defined as

obese (BMI of 30 or greater). No patients were lost to

followup. No patients were recalled specifically for this

study; all data were obtained from medical records. We had

prior approval of the study protocol from the KP Institu-

tional Review Board.

This patient population did not routinely receive anti-

coagulation, and none of the foot and ankle surgeons in the

KP Southern California system who were surveyed rou-

tinely provided anticoagulation for patients with Achilles

tendon ruptures.

Patients who presented with pain that would not be

expected of an Achilles tendon rupture and signs and

symptoms of DVT had diagnostic imaging. A patient was

considered to have symptomatic DVT or PE related to the

Achilles tendon rupture if diagnosed within 3 months from

the injury or surgery. All patients with positive DVT and

PE diagnoses had chart review to verify the diagnosis.

Patients clinically diagnosed with DVT had a confirmatory

duplex ultrasound. Patients with a suspected PE underwent

CT with intravenous contrast or ventilation perfusion lung

scan to confirm their diagnosis. We treated the nonsurgical

group with plantar-flexed immobilization. None of the

surgeons routinely obtained DVT screening for asymp-

tomatic patients. Patients with polytrauma or who had

surgery not related to the Achilles tendon were excluded.

All predictors were dichotomous with age cutoff at

40 years and BMI cutoff at 30. We compared the inci-

dences of DVT and PE in Achilles tendon ruptures treated

surgically versus nonsurgically using Fisher’s exact chi-

square test. The PE and DVT rates also were compared by

age, BMI, history of PE and DVT, and CHF using chi-

square analysis with p \ 0.05 considered significant. A

multivariate model was performed using logistic regression

to test the combined effect of surgery, age, history of DVT

and PE, and BMI on the incidences of DVT and PE.

Results

The overall rates of symptomatic DVT and PE after an

Achilles tendon rupture were low, five of 1172 (0.43%) and

four of 1172 (0.34%), respectively.
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Surgery did not predict an increased risk of DVT and PE

(Table 1). We found a similar percentage of patients who

had DVT or PE regardless whether they had surgery.

All documented DVTs and PEs in our overall population

occurred in patients who were older than 40 years.

All predictors were dichotomous with age cutoff at

40 years and BMI cutoff at 30. None of the variables was

significant (p [ 0.15), and the model accounted for 0.8%

of the variance in DVT and PE. Multivariate post hoc

analysis showed a p value of 0.95, suggesting a low risk of

a Type II error.

Discussion

A large range of rates of DVT are reported after Achilles

tendon rupture, depending in part on the method of

detection, and the use of venous thromboembolism pro-

phylaxis is controversial. We therefore studied a relatively

large patient population to determine (1) the overall rate of

DVT and PE after Achilles tendon ruptures, (2) if surgical

management changed this risk, and (3) potential risk fac-

tors, such as age older than 40 years, BMI, previous history

of DVT and PE, or CHF.

We acknowledge limitations to our study. First, given its

retrospective analysis we had no standard methods for

detection of DVT or PE. Thus, we could have missed some

patients who had either. However, since we had a con-

trolled population and used the database of an HMO, we

assume the number who had clinically meaningful DVT or

PE which were missed would have been small. Second,

there is a possibility of coding error. We think this unlikely

because the diagnosis of the patients would be reviewed

during followups. Third, there is a possibility that differ-

ences do exist with risk factors, and the study had

insufficient power owing to low incidence rates.

The overall incidences of symptomatic PE and DVT

were 0.43% and 0.34%, respectively. These rates were low

and are consistent with rates reported in similar studies of

injuries to the lower extremity (Table 2). SooHoo et al.

[23], in a hospital discharge database study, examined the

incidence of PE in more than 52,000 ankle fractures and

reported an overall rate of 0.34%. A large retrospective

analysis of greater than 7000 patients after podiatric sur-

gery reported an incidence of 0.30% for postprocedural

venous thromboembolic disease [3]. Mizel et al. [18], in a

prospective multicenter study, reported incidences of DVT

of 0.22% and nonfatal PE of 0.15% after foot and ankle

surgery. Wukich and Waters [24], in a retrospective study

of 1000 patients after foot and ankle surgery, reported

incidences of 0.4% for DVT and 0.3% for nonfatal PE. One

weakness of all these studies was that none used a HMO

database and might have lost patients to followup to other

practitioners after the complication occurred. In this HMO

patient population, even if the patient had a PE or DVT

treated at a nonHMO facility, they would have reentered

the HMO system and the DVT or PE would have been

added to the patient’s record. Other studies have reported

higher rates of DVT and PE (Table 2). Nilsson-Helander

et al. [19] reported a 34% rate of DVT after routine scans

using color duplex sonography. Patients with Achilles

tendon ruptures treated with cast immobilization had a 6%

rate of symptomatic DVT and/or PE [6]. Our reported

incidence of symptomatic DVT is lower than incidences

reported in other studies. We are uncertain of the cause for

this discrepancy but it might be because all of our patients

with or without surgery were mobilized with crutches after

the rupture.

We found no difference in the rates of DVT and PE

between surgically and nonsurgically treated Achilles tendon

ruptures. There also were no differences in the incidences of

DVT and PE after Achilles tendon ruptures regarding obes-

ity, age older than 40 years, history of DVT or PE, or CHF.

However, all patients with DVT and PE were older than

40 years. Aging, which often is associated with obesity and

decline in muscle strength, might lead to functional and

metabolic changes. These changes might predispose a patient

to DVT or PE [2]. CHF, history of DVT or PE, and obesity

might be risk factors, but perhaps we did not have an ade-

quate number of patients to show this difference.

None of the four of our patients with PE had a docu-

mented DVT. This may be attributable to the lack of DVT

studies being ordered once the PE had been confirmed, one

patient with confirmed PE had a negative duplex. The

absence of confirmatory laboratory studies for patients with

Table 1. Summary of incidence of DVT and PE with potential

risk factors

Parameter DVT PE p value

Surgical (472) 0.42% (2) 0.21% (1) 0.82

Nonsurgical (700) 0.43% (3) 0.43% (3)

Age \ 40 years (430) 0% (0) 0% (0) 0.068

Age C 40 years (725) 0.69% (5) 0.55% (4)

BMI \ 30 (632) 0.16% (1) 0.32% (2) 0.285

BMI C 30 (518) 0.77% (4) 0.39% (2)

CHF (30) 0% (0) 3.33% (1) 0.016

NonCHF (1142) 0.44% (5) 0.26% (3)

History of DVT (1) 100% (1) 0% (0) 0

No prior history

of DVT (1171)

0.34% (4) 0.34% (4)

History of PE (4) 0% (0) 0% (0) 0.985

No prior history

of PE (1168)

0.43% (5) 0.34% (4)

DVT = deep vein thrombosis; PE = pulmonary embolism.
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PE might have decreased the reported incidence of DVT in

our study, however, assuming every patient with a PE had

an undiagnosed DVT would still bring the incidence of

DVT to only 0.77%.

Overall, these findings are useful in counseling patients

regarding the risks and benefits of routine anticoagulation

after an Achilles tendon rupture. Based on these findings, it

is our recommendation that prophylactic anticoagulation

not be routinely administered.
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