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Treatment of Acute Achilles Tendon Rupture
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There is no clear consensus on the optimal treatment of acute Achilles tendon rupture. Recently, studies have demonstrated the
critical role of functional rehabilitation in the treatment of ruptured Achilles tendons. Hence, conservative treatment is preferred
by a growing number of surgeons seeking to treat the condition without the risk of complications from surgery. However, operative
treatment is still considered as a more reliable treatment option for acute Achilles tendon rupture. In this review article, we pro-
vide an overview of recent treatment strategies for acute rupture of the Achilles tendon.
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The Achilles tendon is the strongest and largest tendon in
the body, but it is also the most commonly ruptured ten-
don. The overall incidence of Achilles tendon rupture is on
the rise recently"” because of the aging of the population,
growing prevalence of obesity, and increased participation
in sports.3)

Controversy has surrounded the optimal treatment
of acute Achilles tendon rupture.” In the past, aggressive
surgical intervention was recommended over conserva-
tive management on the basis of early studies that associ-
ated conservative treatment with high rerupture rates.””
These studies provided a rationale for operative treatment
of acute rupture of the Achilles tendon, despite the risk
of complications from surgery such as wound infection.
However, recent studies have demonstrated favorable
outcomes of conservative treatment using accelerated
functional rehabilitation. In such studies, functional reha-
bilitation was more effective in reducing rerupture rates
than long-term cast immobilization, and functional im-
provement after nonoperative treatment was comparable
to that after operative repair.”'” Currently, regardless of
the treatment modality—either conservative or opera-
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tive—used, aggressive early rehabilitation is advocated for
acute Achilles tendon ruptures to allow for an early return
to activities of daily living, high patient satisfaction, and
functional improvement. In this review article, we provide
a comprehensive review of the literature on acute rupture
of the Achilles tendon and discuss appropriate treatment
options.

EPIDEMIOLOGY

Achilles tendon rupture accounts for 20% of all large ten-
don ruptures.'” The estimated incidence ranges from 11
to 37 per 100,000 population.ms) Men are 2 to 12 times
more prone to Achilles tendon rupture than women.'® In
a 2012 meta-analysis by Soroceanu et al.,'” the mean age
at the time of injury among 826 patients with an acute
Achilles tendon rupture was 39.8 years. The injury has a
bimodal age distribution with the first peak in patients be-
tween 25 years and 40 years of age and the second peak in
those over 60 years.w’ls) High-energy injuries in sports are
responsible for the first peak, whereas the second peak oc-
curring in the elderly is mostly associated with low-energy
injuries, such as spontaneous rupture of the degenerated
Achilles tendon or rupture in chronic Achilles tendinopa-
thy. In young patients with acute sports injures, conserva-
tive management is usually sufficient for tendon healing.
However, rupture of the degenerated tendon in the elderly
requires a different treatment approach because the ten-
don remains vulnerable to rerupture even after operative
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repair. Therefore, it is important to differentiate acute rup-
ture of the Achilles tendon from rupture of the degener-
ated tendon.

ANATOMY

The Achilles tendon is the largest and strongest tendon
in the body."” Tendinous fibers of the gastrocnemius
originating from the distal femur and those of the soleus
muscle originating from the proximal tibia coalesce above
the insertion on the posterior calcaneal tuberosity.”” The
approximately 15-cm-long Achilles tendon travels distally
and twists approximately 90° internally so that the initially
anterior fibers of the gastrocnemius insert laterally and the
initially posterior fibers of the soleus insert on the medial
aspect of the Achilles tendon. The Kager’s fat pad located
anterior to the Achilles tendon protects blood vessels en-
tering the tendon.””

The Achilles tendon has no tendon sheath but a
highly vascularized paratenon that acts as a conduit for
the vasculature of the tendon and facilitates tendon gliding
between the subcutaneous tissue and posterior fascia.””
The proximal and distal sections of the tendon are sup-
plied by the posterior tibial artery and the midsection (2 to
6 cm from the insertion point) is supplied by the peroneal
artery.”’ Since the midsection receives a relatively poor
blood supply, it is most vulnerable to degeneration and
rupture.m

DIAGNOSIS

Clinical Findings

The diagnosis of acute Achilles tendon rupture is mostly
based on a thorough history taking and physical examina-
tion. Typical patients are in their third or fourth decade
of life and present with sudden inability to walk and acute
pain during running or jumping. Patients with an acute
rupture of the tendon often describe that they heard a
popping sound in the back of the leg in dorsiflexion of the
ankle or had the feeling of being kicked in the back of the
ankle. Signs of a ruptured tendon include plantar flexion
weakness, difficulty with weight-bearing ambulation, and
limping. A false-negative Thompson test result can oc-
cur if plantar flexion is produced by intact extrinsic foot
flexors; approximately 25% of acute ruptures are initially
neglected for this reason.”

According to the American Academy of Orthopae-
dic Surgeons clinical practice guidelines, the diagnosis of
an acute Achilles tendon rupture can be established by
two or more of the following physical examination tests:

(1) a positive Thompson test, (2) decreased plantar flex-
ion strength, (3) presence of a palpable defect, and (4)
increased passive ankle dorsiflexion with gentle manipula-
tion.” During diagnosis, it is important to differentiate
traumatic sports injuries from low-energy injuries (Fig. 1).
The latter is often associated with the degenerative process
of the tendon, chronic tendinosis, a history of steroid in-
jection, and older age.

Radiological Findings

The diagnosis of acute Achilles tendon rupture is primarily
clinical, supported by imaging tests. Magnetic resonance
imaging (MRI) or ultrasonography can be useful as a con-
firmatory test. Since MRI is not a dynamic imaging mo-
dality, it is not reliable in adequately determining partial or
complete rupture. By contrast, ultrasonography is more ef-
fective in identifying the location of a tear, gap between the
torn ends of the tendon, and partial/complete rupture.””
Plain radiography (lateral views of the ankle) is used in
treatment planning. It also aids in identification of tendon
swelling and increased soft tissue density in the Kager’s fat
pad. Above all, it is superior to other imaging modalities
in detecting presence of a calcific lesion, Haglund promi-
nence, or calcaneus avulsion fracture, suggestive of pre-
existing degeneration or chronic tendinosis (Fig. 2). In the
case of a rupture in chronic Achilles tendinopathy, the risk
of rerupture is high after either conservative treatment or
direct repair. Direct healing of the pathologic tissue at the
ruptured ends is oftentimes not feasible in this case. Then,
the surgeon should consider other treatment options using
healthy tissue, such as tendon reconstruction. Therefore,
it is of utmost importance to confirm the presence or ab-
sence of pre-existing tendinopathy for differential diagno-

Fig. 1. Degenerated fibers of an Achilles tendon with chronic tendinitis.
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Fig. 2. Calcaneal spur and calcification (arrow) were observed in the
degenerated Achilles tendon.

sis of acute Achilles tendon rupture. Plain radiography is
a more appropriate than MRI or ultrasonography for this
purpose.

CONSERVATIVE TREATMENT

There is still controversy over which treatment—conserva-
tive or operative—is more effective for acute Achilles ten-
don rupture. The concern related to conservative manage-
ment is whether healing of a ruptured tendon is feasible
without direct contact with surrounding structures. De-
layed healing can result in calf weakness, and incomplete
healing may increase the risk of rerupture. Bae et al.” re-
ported that the tendon healed without direct contact of the
ruptured ends despite the presence of a large defect. Al-
though the study was based on the premise that the tissue
at the margin of the ruptured ends should remain healthy,
not pathologic, it supported the feasibility of tendon heal-
ing without direct repair.

The conventional conservative treatment entails 6
to 8 weeks of cast immobilization. The ankle is placed in
a cast in plantar flexion position for initial 4 weeks and in
neutral position for the following 2 to 4 weeks. Conserva-
tive management has been associated with a higher rerup-
ture rate compared with operative repair (12.6% vs. 3.5%).”
However, recent studies have suggested that the rerupture
rates can be lowered by reducing the period of cast im-
mobilization and using early functional rehabilitation.'"*”
Rehabilitation is an integral part of treatment, either con-
servative or operative. Hence, much effort is focused on
the development of optimal rehabilitations strategies.

FUNCTIONAL REHABILITATION IN
CONSERVATIVE TREATMENT

In nonoperative treatment, rehabilitation is essential to
treatment success. In the past, range of motion exercises
and weight bearing after conservative treatment were not
allowed as early as those after operative repair. However,
recent studies underscore the benefits of early rehabilita-
tion after conservative treatment of acute Achilles tendon
rupture.3°)

As important as early rehabilitation after cast im-
mobilization is the timely application of a functional
walking brace. In a prospective randomized study, Saleh
et al.’” compared 8-week cast immobilization with 3-week
cast immobilization followed by early mobilization in a
functional brace. They found the use of a functional brace
led to more rapid improvement of ankle dorsiflexion and
earlier return to normal activities. Various rehabilitation
protocols for conservative management of Achilles tendon
ruptures are well documented in the literature.">*> Con-
servative management should not be misconstrued as “no
treatment.” Validated functional rehabilitation protocols
are an integral part of conservative management of acute
Achilles tendon rupture. These protocols should be effec-
tive when implemented in informed and cooperative pa-
tients; for uncooperative patients, operative repair should
be considered as a treatment option. For the initial 8 weeks
after an acute Achilles tendon injury, patients are required
to wear a brace to prevent hyperdorsiflexion. Unfortu-
nately, in Korea where people do not wear shoes indoors,
patients adherence to the use of a brace is relatively low;
therefore, judicious patient selection is advised. Until 6
months after injury, low-impact activities are performed in
a progressive manner; after 6 months, high-impact activi-
ties, such as soccer and basketball, are allowed." To pro-
mote recovery to preinjury level of calf muscle strength,
rehabilitation should be reasonably aggressive during the
first year after injury, especially, for the first 6 months. It
is because the recovery of calf muscle strength cannot be
ensured with either conservative or operative treatment
once 1 year has passed after injury. In a study by Lantto et
al.,*® calf muscle strength in patients with acute Achilles
tendon rupture did not recover to the normal level even
at 11-years’ follow-up and the isokinetic strength changed
minimally between 1 year and 11 years of follow-up.

OPERATIVE TREATMENT

Various operative procedures for acute Achilles tendon
rupture are described in the literature. They can be broad-
ly categorized into open, mini-open, and percutaneous
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repair.”” Among those, the posteromedial approach has
been most frequently used since the hypervascularity on
the medial side of the Achilles tendon was confirmed by
angiography in a cadaver study.” The surgeon can de-
termine repair techniques other than the Krackow suture
method on the basis of his or her preference. Irrespective
of the operative approach, however, one should restore the
proper length of the tendon, guarding against excessive
elongation. In general, the proper length is determined
during surgery by comparing with the intact plantaris ten-
don; however, if the plantaris tendon is absent, the range of
dorsiflexion on the contralateral side should be measured
before draping or during surgery to use as a guide. After
that, to prevent an infection, the paratenon surrounding
the Achilles tendon should be repaired. While the open
technique has shown good clinical results, it has also been
associated with superficial and deep wound complications
requiring reoperation.”’

Percutaneous repair can be done by using multiple
puncture wounds. A suture is woven through the proximal
and distal portions of the tendon via puncture wounds.
The suture is tied, bringing tendon ends into apposition
in plantar flexion of the ankle. Blindly passing the suture
in percutaneous repair can cause a sural nerve injury.
The mini-open repair technique has been developed to
minimize the complications such as postoperative wound
infection of open repair and sural nerve injury in percuta-
neous repair. A small skin incision over the rupture site is
made and subcutaneous soft-tissue is bluntly spread. Vari-
ous devices are necessary for the mini-open repair tech-
nique. A device is introduced through the incision under
the paratenon and the suture is passed from the external
guide through the skin into the tendon and out to the op-
posite side. Usually, three sutures are passed through the
proximal and distal tendon ends. The device and the su-
ture are pulled out for apposition of ruptured tendon ends,
and the sutures are tied with the ankle in plantar flexed
position. Percutaneous repair with the mini-open tech-
nique, compared with open repair, results in lower wound
complication rates and improves cosmetic appearance.
However, overall complication rates are not significantly
different between the mini-open, percutaneous repair and
the open repair.””

FUNCTIONAL REHABILITATION IN OPERATIVE
TREATMENT

For tendon healing, early functional rehabilitation is more
important than the surgery itself. Huang et al.”” reported
that early weight bearing combined with early ankle mo-

tion exercises was more effective for postoperative recov-
ery than the conventional immobilization or early ankle
motion exercises alone. Brumann et al.*” also emphasized
the importance of accelerated rehabilitation. According
to their rehabilitation protocol, full weight bearing in 30°
fixed plantar flexion is started immediately after surgery;
controlled ankle mobilization in free plantar flexion and
limited dorsiflexion at 0°, after the second postoperative
week.

Prolonged postoperative immobilization is not
desirable. In particular, more than 3 weeks of immobiliza-
tion in a splint or cast should be avoided. Long-leg cast
immobilization is no longer recommended. Full weight
bearing in an orthosis is initiated immediately after sur-
gery or at least within 3 weeks after surgery, and it should
be worn for 6 to 8 postoperative weeks. Although the use
of a removable brace is allowed for early range of motion
exercises, the patient should be cautioned to avoid hyper-
dorsiflexion of the ankle.

Although there is a broad consensus on the impor-
tance of early weight bearing, postoperative ankle position
still remains the subject of debate. In general, the ankle
is initially maintained in plantar flexion position with
gradual dorsiflexion. However, some authors recommend
neutral ankle position immediately after surgery to al-
low for full weight bearing,"” because rerupture occurs
frequently in gradual dorsiflexion of the plantar-flexed
ankle during rehabilitation. Ryu et al.*” reported there was
no case of rerupture in the total 112 patients who started
weight-bearing ambulation in neutral ankle position im-
mediately after surgery. Regardless of the postoperative
ankle position, however, it is important to avoid tendon
elongation. An elongated Achilles tendon characterized
by hyperdorsiflexion of the ankle in physical examination
(Fig. 3) has been associated with plantar flexor weakness
and functional deficit.

COMPLICATIONS

Complications of operative treatment of acute Achilles
tendon rupture include sural nerve injury, infection, re-
rupture, deep vein thrombosis, and hypertrophic scars.
Therefore, operative treatment may not be appropriate for
low-demand patients or those with diabetes mellitus or
peripheral vascular disease.

Infection

The most serious complication of open repair is infection.
Infection and wound problems mostly occur after surgery
with an incidence of 12.5%.'*? To prevent an infection,
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Fig. 3. Hyperdorsiflexed left ankle of a patient with the elongated
Achilles tendon after an acute rupture.

the surgeon should avoid superficial dissection during
incision and restore the synovial tissue envelope as much
as possible before repair of the paratenon. In addition,
one should use the minimal number of sutures to obviate
delayed infection around the subcutaneous suture knot.
Since the sutures need to hold the tendon for approxi-
mately 3 months of healing period after repair, absorbable
sutures are preferable to nonabsorbable sutures, which
increase the risk of delayed infection or irritation.

Calf Muscle Weakness

Patients are able to walk even without proper healing of
a ruptured Achilles tendon; however, a permanent func-
tional deficit will remain. Therefore, the ultimate goal of
treatment is to prevent residual calf muscle weakness. The
ability to perform a single heel raise is a valid indicator
of calf muscle weakness; indeed, most patients with a ne-
glected tear are unable to perform a single heel raise.”**"

Rerupture

One of the most important considerations in selecting
operative versus nonoperative treatment is the risk of re-
rupture. Rettig et al.*” reported that the overall postopera-
tive rerupture rate was 4.5% in their patients, and 16.6% of
which occurred in those aged 30 years or younger. They
suggested that caution should be observed during ag-
gressive rehabilitation in younger patients. Reito et al.*”
also reported a rerupture rate of 7.1% in 210 patients with
Acute Achilles tendon rupture after conservative treat-
ment. The complication occurred within 12 weeks after

treatment in most cases, and they suggested extra care
should be taken in the first month after nonoperative
treatment. Young et al.*”” noted that nine of the total 12
reruptures (75%) occurred within 3 months after surgery
and there was no association between the rerupture rate
and the repair method.

PROGNOSIS

In general, patients will resume normal ambulation within
12.5 to 18 weeks after an acute rupture of the Achilles
tendon,” but there is no doubt that early weight bearing
and rehabilitation contribute to improved prognosis.'"***"
Patients are conventionally advised against running and
non-contact sports for 16 to 20 weeks after injury.*” The
criteria for return to running suggested by Van Sterken-
burg et al.”” include the ability to perform repetitive single
heel raises and toe walking and < 25% calf strength deficit
compared to the normal contralateral side, which should
be met approximately 12 weeks after injury. Olsson et al.””
also reported the heel raise ability as an important indica-
tor of general level of healing. In their study, 40 out of 81
patients (49%) with acute Achilles tendon ruptures were
unable to perform a single heel raise at 12 weeks after the
injury. In a study by Ryu et al,,"" 87 of 112 patients with
acute Achilles tendon ruptures had difficulty with a single
heel raise at 3 months after open tenorrhaphy followed by
early rehabilitation; however, all patients were able to raise
the heel 6 months postoperatively.

McCormack and Bovard® noted a 10% to 30% calf
strength deficit on the injured side compared to the un-
injured side in their patients with acute Achilles tendon
tears. Ryu et al."” also reported that even in patients who
were able to perform single heel raises and sports after
operative repair of acute tears and early rehabilitation, the
calf circumference decreased by an average of 1.6 cm on
the injured side and the isokinetic flexion peak torque def-
icit at 30°/sec was 16% (range, 0% to 21%) on the injured
side compared with the uninjured side.

CONCLUSIONS

Acute Achilles tendon ruptures should be differentiated
from ruptures that occur as the result of chronic degenera-
tion of the tendon. An acute rupture of a healthy tendon
can be successfully treated either conservatively or op-
eratively. Irrespective of the treatment method, however,
rehabilitation is a crucial component of treatment. Thus,
patient’s adherence to rehabilitation should be taken into
consideration in determining a treatment strategy. Re-
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habilitation during the first 6 months after injury is of
great importance for patients with an acute rupture of the
Achilles tendon. While specifics of the rehabilitation pro-
tocol may vary, the focus of rehabilitation is on preventing
rerupture for the first 2 months after injury and improv-
ing calf muscle strength for the next 1 month (between 2
months and 3 months after injury). Then, for the following
3 months (between 3 months and 6 months after injury),
rehabilitation efforts are directed toward a return to sports

through vigorous strengthening and proprioceptive exer-
cises. Furthermore, during rehabilitation after either treat-
ment, care should be taken not to cause hyperdorsiflexion
of the ankle to prevent calf muscle weakness.
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