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Background: Insertional Achilles tendinopathy causes posterior heel pain at
the insertion of the Achilles tendon, often in combination with a calcaneal
exostosis, or Haglund deformity. Insertional Achilles tendinopathy often
presents with a posterior osseous prominence and leads to calcification of the
Achilles tendon'. Nonoperative treatment of these conditions includes activity
modification, nonsteroidal anti-inflammatory agents, heel lifts, shoe modifi-
cation, physical therapy focused on eccentric strengthening exercises, ionto-
phoresis, and shock wave therapy. Nonoperative treatment will fail in
approximately 50% of these cases, and such patients become candidates for
surgical intervention®>. Multiple surgical approaches have been described,
including the medial J-shaped, lateral, Cincinnati transverse, double inci-
sion, and central-splitting approaches4. Currently, there is no consensus
regarding the ideal approach. Recent literature has suggested that the
central-splitting approach allows for adequate exposure of both the most
commonly diseased area of the tendon and the calcaneal exostosis, with
excellent postoperative pain and functional results®'>.

Description: Place the patient in the prone position with the feet at the edge of
the operating table. Make a full-thickness, 5 to 7-cm longitudinal incision
centered over the Achilles tendon and the posterior aspect of the calcaneus.
Make a central incision through the Achilles tendon. Sharply mobilize the
medial and lateral slips and excise the diseased portion of the Achilles tendon.
Expose the calcaneal exostosis and perform the calcaneal exostectomy with a
microsagittal saw. Repair the remaining healthy-appearing Achilles tendon to
the calcaneus with 2 suture anchors. An additional suture anchor or, alterna-
tively, the double-row technique for the Achilles tendon repair may be used.
Repair the central split in the Achilles tendon with absorbable suture. Close the
soft tissue and skin in layers.

Alternatives: Alternative approaches include the medial, lateral, or Cincin-
nati transverse incisions. The central-splitting approach is favored because of
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the excellent exposure of both the diseased tendon and the calcaneal exostosis. Additional augmentations to this
procedure include a flexor hallucis longus transfer and a gastrocnemius recession.

Rationale: This technique provides adequate exposure to the diseased Achilles tendon, calcific deposits, and calcaneal
exostosis. Recent studies have demonstrated it to be a safe and effective technique with high patient-satisfaction

5-13
scores” .

The central-splitting approach for surgical treatment of insertional Achilles tendinopathy and Haglund deformity
provides adequate exposure to the most commonly diseased area of the tendon and to the calcaneal exostosis, with
excellent postoperative pain and functional results.

Indications
e Chronic calcific insertional Achilles tendinopathy refractory to conservative treatment over a course of 3 to
6 months (Figs. 1 and 2).

Contraindications
o Insertional Achilles tendinopathy without failed nonoperative treatment.
e DPeripheral vascular disease with substantial lower extremity ischemia.

e Uncontrolled diabetes.

e DPatient medically unfit for a surgical procedure.

il

Fig. 1 Fig. 2

Fig. 1 Preoperative lateral radiograph of the right foot showing calcific Achilles tendinopathy and Haglund deformity.
Fig. 2 Photograph of the foot with the patient in the prone position, the knee slightly flexed, and a tourniquet applied.
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Step-by-Step Description of Procedure (Video 1)

Step 1: Positioning

Position the patient in the prone position with the feet at the edge of the operating table.
e Place the patient prone with the feet at the edge of the operating table.
o Place a thigh tourniquet on the operative extremity.
e DPad the chest, pelvis, and upper extremities and protect the genitalia.

e Place a pad under the knees and a pillow under the legs, stopping at the ankle to allow for dorsiflexion and
plantar flexion (Figs. 3 and 4).

Fig. 3 Fig. 4

Fig. 3 Posteroanterior photograph of the foot showing the Haglund deformity.
Fig. 4 Lateral photograph of the foot showing the Haglund deformity.
Video 1 Video showing the complete surgical procedure utilizing the central-splitting approach and the double-row technique for Achilles repair.
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Step 2: Incision and Exposure

Make a central incision approximately 5 to 7 cm in length over the Achilles tendon and the posterior aspect
of the calcaneus.

e Identify the medial and lateral borders of the Achilles tendon and calcaneus. Plan a longitudinal incision
centrally over the Achilles tendon and approximately 5 to 7 cm in length (Fig. 5).

 Using a scalpel, make a full-thickness longitudinal incision centered over the Achilles tendon and posterior
aspect of the calcaneus (Fig. 6).

e Identify the paratenon and the Achilles tendon and sharply develop a longitudinal central split through the
diseased tendon. Carry the split down to bone (Fig. 7).

 Elevate the medial and lateral slips of the tendon at the calcaneal insertion, starting centrally and moving
peripherally. Elevate enough to adequately expose the entire diseased tendon. Although some authors suggest
that 50% to 70% of the Achilles tendon can be released without the need for reattachment, we prefer to
repair the Achilles tendon to the calcaneal insertion (Fig. 8).

Fig.5 Fig. 6 Fig.7 Fig.8

Fig. 5 Photograph showing the incision marked centrally over the Achilles tendon.
Fig. 6 Photograph showing the central full-thickness incision being made.

Fig. 7 Photograph showing the central split being made through the Achilles tendon.
Fig. 8 Photograph showing the elevated medial and lateral slips.
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Step 3: Debridement of the Diseased Tendon and Exposure of the Calcaneal Exostosis
Debride the diseased tendon and remove the calcific portions.

o Debride the diseased portion of the Achilles tendon. If >50% of the tendon is debrided, a flexor hallucis
longus transfer may be used to augment the repair.

e Remove the calcific portions of the diseased tendon.
e Place a retractor on each side of the calcaneus to protect the remaining Achilles tendon.

¢ Debride the remaining posterior fat pad overlying the calcaneus to allow adequate exposure of the Haglund

deformity (Fig. 9).

Fig.9

Fig. 9 Photograph showing the debridement of the diseased tendon and any calcific deposits.
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Step 4: The Calcaneal Exostectomy
Perform the calcaneal exostectomy using a microsagittal saw.

e Place retractors on the medial and lateral borders of the calcaneus to protect the overlying skin and Achilles
tendon.

e Perform the calcaneal exostectomy obliquely from distal to proximal with a microsagittal saw (Figs. 10 and 11).
Fluoroscopy can be used to help perform the osteotomy.

¢ An osteotome may be used to elevate the osseous fragment, which should be roughly the size of a quarter
(25 mm in diameter, 2-mm thickness) (Fig. 12).

» Remove the bone fragment with a rongeur.

 Using a high-speed rasp or the microsagittal saw, smooth out the osseous prominences (Fig. 13).

Fig. 13

Fig. 10 Photograph showing the calcaneal exostectomy being performed.

Fig. 11 Photograph showing the oblique angle of the calcaneal exostectomy.

Fig. 12 Photograph showing the elevation of the bone fragment with an osteotome. The bone fragment is roughly the size of a quarter.
Fig. 13 Photograph showing the calcaneal insertion site of the Achilles tendon after all osseous prominences have been removed.
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Step 5: Repair the Achilles Tendon (Single-Row Technique)

We

Fig. 1

prefer to repair the remaining Achilles tendon with suture anchors placed into the calcaneus.

Place two 4.5-mm Corkscrew suture anchors (Arthrex) medially and laterally in the calcaneus and test the
stability of the anchors by pulling up on the sutures (Fig. 14).

Using a free needle, pass each suture through the tendon in a horizontal mattress fashion.
Balance the tension of the suture anchors and reposition the sutures if necessary (Fig. 15).
Tie each suture and repair the remaining Achilles tendon to the calcaneus.

We recommend an additional suture anchor be placed centrally and distal to the first 2 suture anchors in
order to strengthen the repair.

After testing the stability, pass each suture through the distal portion of the tendon in a horizontal mattress
fashion. Tie the remaining sutures to reapproximate the distal portion of the tendon to the calcaneus

(Fig. 16).

Repair the central split in the tendon with number-0 Vicryl suture (Ethicon) in a simple interrupted fashion
with buried knots (Fig. 17).

Radiographs may be made to evaluate anchor placement and boney resection (Fig. 18).

Fig. 16

7 Fig. 18

Fig. 14 Photograph showing the placement of the two 4.5-mm Corkscrew anchors symmetrically into the calcaneus.
Fig. 15 Photograph showing the tension of the suture anchors being balanced.
Fig. 16 Photograph showing an additional suture anchor being placed centrally, which may be done to augment the reattachment of the 2 tendon

slips.

Fig. 17 Photograph showing the completely repaired Achilles tendon.
Fig. 18 Postoperative lateral radiograph of the foot showing the calcaneal exostectomy with 3 suture anchors placed in the posterior aspect of the

calca

neus.
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Repair the remaining Achilles tendon with suture anchors placed into the calcaneus.

Place 2 FiberTak suture anchors (Arthrex) medially and laterally in the calcaneus and test the stability of the
anchors by pulling up on the sutures.

Using a free needle, pass each suture symmetrically into the tendon in a horizontal mattress fashion.
Tie each suture to secure the medial and lateral portions of the Achilles tendon to the calcaneus.

Repair the central tendon split with number-0 Vicryl suture in a simple interrupted fashion with buried
knots.

Perform the double-row technique by taking 1 suture limb from the medial anchor and pairing it with a
suture limb from the lateral anchor. Pair the 2 remaining suture limbs, with 1 from the medial suture anchor
crossing 1 from the lateral suture anchor to create an X.

Pull the paired suture limbs distally to determine the amount of tension on the Achilles tendon. This is
typically 1.5 to 2 cm distal to the FiberTak anchor location.

Repair the distal row to the calcaneus using two 4.5-mm PushLock anchors (Arthrex).

Cut the sutures flush to the tendon.

Close the remaining soft tissues.

Close the paratenon with 2-0 absorbable suture.
Close the subcutaneous layer with 3-0 absorbable suture.

Close the skin with 3-0 nylon sutures.

The patient should be non-weightbearing for 4 weeks.

Weeks 0 to 2: the patient should be non-weight-bearing with the ankle in a posterior splint in the resting
positioning (25° of ankle plantar flexion). Sutures are removed at 2 weeks.

Weeks 2 to 4: non-weight-bearing in a controlled ankle-motion boot with a heel lift. Start gentle active ankle
range—of—motion exercises.

Weeks 4 to 6: advance to weight-bearing as tolerated in a controlled ankle-motion boot with a heel lift.

Weeks 6 to 8: remove the heel lift and continue weight-bearing as tolerated in a controlled ankle-motion
boot. Begin formal physical therapy.

Week 8: transition to regular walking shoes.
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Several approaches for the operative treatment of insertional Achilles tendinopathy and Haglund deformity have been
described in the literature, including a vertical J-shaped medial or lateral, the Cincinnati transverse, a double incision,
or a central-splitting approach, as described in the present article™'®. Although no consensus has been reached
regarding the best approach, recent literature has suggested that the central-splitting approach is safe and effective
McGarvey et al. originally described the central-splitting technique in a series of 22 cases and reported
comparable results to other approaches with regard to return to work/activity (91%) and patient satisfaction rate
(82%)”. Nunley et al. reported a satisfaction rate of 96% at 7 years after operative treatment with a central-splitting
approach. In the same study, isokinetic testing was performed to compare the operative and nonoperative limbs, and no
significant differences were found'®. In a recent study, Ahn et al. reported that the use of a central-splitting approach led
to improved American Orthopaedic Foot & Ankle Society hindfoot scores (from 62.1 = 7.5 t0 92.5 * 3.5) and
Victorian Institute of Sport Assessment-Achilles scores (from 53.2 = 7.4 t0 89.6 * 3.4) at a mean follow-up of 3.5
years. Although the study was limited to only 15 patients, all patients were satisfied and stated they would undergo the
procedure again. The authors reported no substantial complications, such as wound breakdown, Achilles tendon
rupture, infection, or spur recurrence’. These results are in slight contrast to those in the study by McGarvey etal., in
which there were 6 scar-related issues, 2 involving hypersensitivity and 4 involving numbness, as well as 1 superficial
infection that resolved with oral antibiotics’. Although no surgical procedure is without risks, the central-splitting
approach appears to be safe and yields satisfactory results in the operative treatment of insertional Achilles tendinopathy

and Haglund deformity.

5-15

e Soft-tissue handling is very important during this procedure. Small 2-prong retractors are used to gently
retract the superficial soft tissues. A full-thickness incision through the skin and subcutaneous tissue is
recommended.

e When sharply elevating the Achilles tendon at the calcaneal insertion, be sure to elevate every fiber off the
original insertion on the calcaneus. Elevating the tendon off only the posterior enthesophyte can lead to
shortening of the tendon. Use a skin rake to evert the tendon to help with excision of the deeper fibers
directly off the insertion.

¢ Diseased tendon and healthy tendon may be difficult to distinguish intraoperatively. Tactile and visual
sensations can be used to help differentiate diseased tendon from normal tendon. Diseased tendon is
yellowish in appearance, is friable, and feels rubbery to touch; in addition, it often houses calcific deposits.
Healthy tendon is characterized by organized, longitudinally oriented fibers with a shiny white appearance
and a firm feel to the touch®.

e If >50% of the Achilles tendon is debrided, a flexor hallucis longus transfer may be used to augment the
repair.

e When performing the calcaneal exostectomy, ensure that an oblique saw cut is made. There is a tendency to
make the bone cut too parallel to the plantar aspect of the foot, which risks cutting into the posterior facet of
the calcaneus. Intraoperative fluoroscopy may be used to achieve proper orientation.

e A high-speed rasp can be used to smooth down the osteophytes around the medial, lateral, and distal edges of
the calcaneus.

o If the patient has an equinus contracture, it is our preference to perform a gastrocnemius recession to relieve
stress on the Achilles repair.
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