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Using a Posterior Gompartment Fasciotomy
and Paratenon Closure in Acute Achilles

Tendon Repair

David Saper, MD; Kyle Lybrand, MD; William Creevy, MD, MBA; Xinning Li, MD

Abstract: Soft tissue management, dissection, and handling
are of paramount importance during Achilles tendon repair.
Although surgical repairs of Achilles tendons have predict-
ably excellent outcomes, complications including wound in-
fection and stiffness are not uncommon. The authors’ surgi-
cal technique for Achilles tendon repair includes tagging the
posterior paratenon for later layered repair and incising the
posterior fascia, exposing the flexor hallucis longus muscle
belly. This posterior compartment fasciotomy allows for both
hematoma evacuation away from the tenuous posterior skin
and mobilization of the posterior paratendon for complete
closure over the repaired Achilles tendon. With this modified
technique, the authors report a 1% infection rate and a 1%
failure rate. [Orthopedics.]

ﬁ chilles tendon ruptures
are common injuries en-
countered by sports medicine

specialists. A large popula-
tion series reported a 0.04%

incidence of rupture during
a 5-year period.! These inju-
ries are sustained among both
competitive and recreational
athletes.”
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Shared decision-making be-
tween patients with acute Achil-
les tendon ruptures and their
surgeons is paramount. Strong
evidence exists showing similar
rates of re-rupture, strength, and
functional outcome scores be-
tween operative and nonopera-
tive early functional rehabilita-
tion for these injuries.>?

Complications of surgical
intervention include tendon re-
rupture, superficial and deep
infection, wound dehiscence,
scar adhesion, fistulas, and su-
ral nerve damage. The rate of
wound complications ranges
from 0 to 20% in the litera-
ture.>'? In a meta-analysis of
randomized, controlled trials
evaluating nonsurgical vs surgi-
cal treatment of Achilles tendon
ruptures, Soroceanu et al* re-
ported similar re-rupture rates
between conservative treatment
and surgical treatment if func-
tional rehabilitation with early
range of motion was employed.
Surgical treatment was associ-
ated with an absolute increase

in risk of 15.8% for compli-
cations other than re-rupture.
However, patients treated surgi-
cally returned to work 19 days
sooner than those who received
conservative management. The
authors of this review recom-
mended surgical repair in cen-
ters that did not employ an early
range of motion protocol.*
Strategies to limit tissue and
wound complications include
meticulous soft tissue handling
and intraoperative hemostasis,
layered wound closure, cryo-
therapy, and adherence to limb
elevation postoperatively. Pre-
vious authors have advocated
a posterior fasciotomy to facili-
tate both a tension-free mobili-
zation of the paratenon over the
repaired Achilles tendon and
deep decompression of postop-
erative hematoma away from
the skin.”® The current authors
adhere to this same principle
and have further modified this
technique with tagging of the
paratenon to facilitate release
and full closure over the Achil-
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Figure 1: Incision over the pos-
teromedial aspect of the Achilles
tendon.

Figure 2: Delicate paratenon tissue is
carefully incised and tagged with 4-0
Vicryl (Ethicon, Somerville, New Jer-
sey).

Figure 4: Once the Achilles tendon is mobilized, the posterior fascia is exposed
(A). A rent is made sharply in the fascia and then divided, exposing the flexor
hallucis muscle belly (B).

les tendon repair. Furthermore,
their skin closure uses a run-
ning alternating simple and
vertical mattress suture tech-
nique.'? This combination of
meticulous soft tissue handling,
mobilization, and layered clo-
sures has resulted in a low rate
of re-rupture and complications
such as wound dehiscence and

infection (superficial or deep),
fistula formation, or significant
scarring.

OPERATIVE TECHNIQUE

The patient is placed prone
on a standard operating room
table with well-padded support
for the chest and knees. A tour-
niquet is applied onto the upper

Figure 3: Achilles tendon mobilized
to expose anterior crural fascia.

Figure 5: Achilles tendon repaired
with Krackow locking running suture
and then epitendinous reinforcement.

thigh before the patient is laid
prone and inflated to 250 mm
Hg before incision. The contra-
lateral extremity is not prepped
and draped into the field. The
authors’ philosophy is to repair
the tendon with adequate ten-
sion to allow end to end appo-
sition and without compromis-
ing the soft tissue, as excessive
plantarflexion may contribute
to gastroc-soleus atrophy and
tendon elongation. 416

A 5-cm incision is made
over the posteromedial aspect
of the Achilles tendon and
full-thickness medial and lat-
eral flaps are created around the
paratenon (Figure 1). Care is
taken not to violate or damage
the paratenon tissue, as it may
already be tenuous from the ini-
tial trauma. The plantaris brevis
and sural nerves are identified
and protected. The paratenon
is then incised and immediately
tagged with 4-0 Vicryl (Ethi-
con, Somerville New Jersey).
These sutures are used for a “no
touch” retraction of the paraten-
on to ensure a healthy layer for
later closure (Figure 2).

The Achilles tendon edges
are carefully debrided and
mobilized with the use of Al-
lis clamps to expose the pos-
terior crural fascia (Figure 3).
A posterior compartment fas-
ciotomy is then performed, ex-
posing the flexor hallucis lon-
gus muscle fibers (Figure 4).
This will allow maximal ten-
sion-free mobilization of the
paratenon to facilitate closure
posteriorly over the repaired
Achilles tendon. Furthermore,
it will serve as a conduit for
deep hematoma decompres-
sion, which will facilitate
wound healing.

The Achilles tendon is then
repaired with a Krackow run-
ning suture technique in a lock-
ing manner with a No. 2 Fiber-
wire (Arthrex, Naples, Florida),
ensuring the suture knots lay
anteriorly so as not to irritate
the paratenon or skin. The re-
pair is augmented with an epi-
tendinous 2-0 Vicryl (Ethicon)
cross-stitch suture (Figure 5)."”
Excessive tendon over the re-
pair site is further debrided to
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ensure no irritation of the pos-
terior wound and skin.

After copious irrigation, a
4-0 Monocryl (Ethicon) run-
ning suture closes the paraten-
on. The tagged sutures into
the paratenon are crucial to
facilitate tension-free repair
and approximation with the
running Monocryl suture. As
the paratenon is closed, the
4-0 Vicryl tags are sequentially
removed until the paratenon is
completely closed in a tension-
free manner (Figure 6).

The tourniquet is then de-
flated and meticulous hemosta-
tis is achieved after irrigation.
Subcutaneous tissue is closed
with interrupted 3-0 Monocryl
sutures. A combined running
simple and vertical mattress
suture technique with 3-0 Ny-
lon (Ethicon) is used to mini-
mize tissue trauma with closure
while preventing hyper-ever-
sion of the skin (Figure 7)."3
Finally, a short-leg fiberglass
cast in the resting tension is ap-
plied to the ankle.

Postoperatively, the patient
remains in the fiberglass cast
for 10 to 14 days and then re-
turns to the clinic for wound
check and suture removal.
Steri-strips (3M Health Care,
St Paul, Minnesota) are then
applied to the wound, and the
patient is placed in a fiberglass
cast in neutral position for 2
additional weeks to facilitate
complete closure of the wound
before starting range of motion
and physical therapy. The pa-
tient is then placed in an Achil-
les boot at 4 weeks with early
range of motion and functional
rehabilitation. Between 4 and
6 weeks, the patient progress-
es from partial to full weight

Figure 6: Paratenon fascia is tagged with the 4-0 Monocryl

tendon (C).

Figure 7: Skin closure with a soft
tissue—friendly running simple and
vertical mattress suture.

bearing in the boot. Range of
motion is limited from full
plantarflexion to neutral until
week 8 and then progresses to
dorsiflexion. Light strengthen-
ing with a Thera-Band (The
Hygenic Corp, Akron, Ohio)
is started at week 8. Return to
full activity (work or sports)
typically occurs between 4
and 6 months postoperatively,

(Ethicon, Somerville, New Jersey) suture (A). Paratenon is
closed over the Achilles tendon repair (B). Complete and tension-free closure of the paratenon over the repaired Achilles

Table

Demographic Value
Age, average (range), y 33 (17-53)
Gender, No.

Female 7

Male 75
Laterality, No.

Right 30

Left 52
Smoker, No.

Positive 16

Negative 66
Diabetes, none, No. 82
Follow-up, average (range), mo 10 (0.4-76)

depending on the nature of the
activity.

RESULTS

The authors reviewed all
acute Achilles tendon repairs
using this technique between
2002 and 2012. A total of 82
Achilles tendon repairs were
identified during this period.
The majority of the patients

were male (91%) with an av-
erage age of 33 years. The av-
erage follow-up time was 10
months. The Table outlines
patient demographics. There
was one case of postoperative
infection in a 45-year-old man
treated with antibiotics and op-
erative irrigation and debride-
ment. Of note, this patient had a
history of smoking. There was
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also one case of partial tendon
re-rupture in a 28-year-old man
nearly 6 years postoperatively.
This was treated nonoperative-
ly, and the patient recovered
well.

CONCLUSION

Operative repair of an acute
Achilles tendon rupture may
be performed after a discus-
sion with the patient regarding
the risks and benefits com-
pared with conservative treat-
ment and also the expectations
of returning to competitive or
leisure sporting activities. The
surgeon must be cognizant of
the complications associated
with surgical repair. Meticulous
soft tissue handling and layered
closure ensures an extremely
low rate of infection (superfi-
cial and deep), re-rupture com-
plications, and scarring.

A posterior compartment
fasciotomy in addition to me-
ticulous handling and tagging
of the paratenon maintains the
delicate tissue in continuity and
facilitates mobilization to allow
repair and full closure over the
Achilles tendon. Without tag-
ging the paratenon, this thin
friable tissue edge becomes

difficult to repair. The current
technique is easy to accomplish
and provides a simple way to
ensure a tension-free layered
closure of the paratenon over
the Achilles tendon repair and
skin closure. With this tech-
nique, there was one case of
postoperative infection (1%)
and one case of re-rupture
(1%).
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