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Achilles tendon ruptures are one of the most common injuries in the hindfoot. To return
to a prior level of activity, primary repair is recommended. However, there are several
repair methods, with a key being the strength of the construct to help reduce re-rupture
rates and gap formation at the repair site. Unfortunately, there is no consensus on a
standard surgical technique, but a new configuration may be a viable option. We present
a new modified giftbox technique. This technique adds suture struts along the medial,
lateral, and anterior tendon, which may increase tensile strength across the tendon

rupture site.

INTRODUCTION

The Achilles tendon is the most commonly injured, even
though it is the largest and strongest.! Recent research has
revealed little difference in re-rupture rates in those treated
nonoperatively vs. operatively.2 With sports being the most
common cause for rupture of this tendon, it is important
that the repair method is strong to reduce the risk. Some
surgical options include the Krakow, Giftbox, Speedbridge,
and Bunnell techniques.3 For college or professional ath-
letes, in particular, surgical repair is typically the treatment
of choice due to the improved functional gains and more
predictable recovery timeline compared to nonsurgical pa-
tients.*

Despite this, there are several challenges with operative
repair. These include wound infection, nerve damage, and
re-rupture.* These complications other than re-rupture
have been reported as high as 34%.5 A review by Mansfield
et al. reported that the return to play rate of athletes is con-
sistently around 80%, with an average return to play time
of 11 months in the literature.* However, athletes typically
can only return to preinjury performance levels 2-3 years
out from surgery, with some athletes experiencing short-
ened athletic careers.# This paper aims to describe a new
surgical technique that adapts the modified giftbox.®

INDICATIONS & CONTRAINDICATIONS

There is little consensus on absolute indications and con-
traindications for surgical treatment of Achilles tendon
ruptures. Some indications may include both acute (<6
weeks) and chronic (> 6 weeks) ruptures that are amenable
to primary repair with a gap less than 5cm.” Contraindica-
tions may include medical comorbidities that make the pa-
tient unfit for surgery, wounds, or ulcers near the planned
incision, among others.

Patients who require higher demands of their Achilles
tendon, like highly active individuals and athletes, will ben-
efit from a surgical approach for the reasons discussed
above.? In contrast, older or less active individuals may not
necessarily benefit from a surgical approach. The inherent
risks of surgery may not be worth the potential gain in
the older or less active individual. A nonoperative approach
may be more optimal. The authors maintain that while
there is no chronological age limit for this technique, we
prefer that the patients indicated for open repair with the
new modified giftbox are physiologically young, active in-
dividuals with well-controlled medical conditions and non-
smokers. Patients with diabetes or inflammatory arthritides
on biologic medications are indicated on a case-by-case ba-
sis but with a preference that they are well-controlled in
terms of their hemoglubin A1C and no active skin lesions
at the site of the planned incision. We strongly recommend
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holding biologics and steroid medications until suture re-
moval and adequate wound healing (approximately 2-3
weeks postoperatively).8 Lastly, for patients with chronic
ruptures, we prefer to obtain an magnetic resonance imag-
ing (MRI) preoperatively to investigate the proximal tendon
retraction or gap distance, gastrocnemius-soleus muscle
fatty atrophy, and to assess the integrity of flexor hallucis
longus (FHL) muscle-tendon unit to plan for allograft re-
construction or salvage FHL tendon transfer instead of pri-
mary repair, respectively.

SURGICAL TECHNIQUE

SURGICAL PREPARATION

The surgeon’s preference is that the patient undergoes a
popliteal and saphenous nerve block before being trans-
ported to the operating room. Anesthesia is induced via
general endotracheal intubation or, less commonly Moni-
tored Anesthesia Care (MAC) sedation then the patient is
placed prone on the operating table [Figure 1-A]. A hip
bump is placed under the ipsilateral hip to help with expo-
sure. A thigh tourniquet is used and inflated to 275 mm Hg
after exsanguination.

SURGICAL EQUIPMENT

The necessary surgical equipment for this modified giftbox
technique includes a #2 Fiber Wire suture, a straight Keith
needle, and a curved free needle. Self-retaining or Army-
Navy retractors will aid in visualization.

SURGICAL STEPS

The revised Modified Giftbox technique used in this study
is a novel technique created by one of the primary inves-
tigators (MVH) which builds on the original description by
Labib.® A paramedian approach to the Achilles tendon rup-
ture is used, and a longitudinal incision about 5-6cm is cen-
tered at the rupture site [Figure 1-B]. The incision is car-
ried down through the skin to the paratenon, and we avoid
any blunt dissection or creation of tissue flaps until we split
the paratenon layer in line with the incision. The technique
involves the following: #2 Fiber Wire used to Krakow the
proximal and distal limbs of the ruptured tendon, with all
four suture ends exiting in the middle between both ten-
don ends [Figure 1-C and 1-D]. Next, a Keith needle is used
to bring each limb of suture proximal and distal in a criss-
crossed pattern (i.e., distal medial suture goes lateral and
proximal within the tendon and vice versa). [Figure 2-A]
Then, the two limbs of suture exiting medially and later-
ally are tied together for the proximal aspect and then re-
peated at the distal aspect of the repair, ensuring no gap at
the rupture site and maintaining tension at all times [Fig-
ure 2-B]. Next, a free needle is used to bring each limb at
the proximal aspect from superficial to deep (anterior to the
tendon); this is repeated for the distal sutures. We now have
two limbs of suture proximal and two limbs distally on the
anterior surface of the tendon. Next, we tie the two lateral-
based tails, proximal and distal, together to create a side

strut. This is repeated on the medial aspect of the tendon,
therefore fortifying our repair with a “belt and suspenders”
repair [Figure 2-C and 2-D]. Care is taken to lay this suture
knot on the anterior surface. Lastly, one suture limb from
both the lateral and medial struts is tied together. The re-
maining suture tails are cut to create only one main suture
mass on the anterior surface of the Achilles tendon [Fig-
ure 2-E]. Finally, ensure all knots are buried with no signif-
icant suture mass before closing the surgical wound [Fig-
ure 2-F]. The wound is copiously irrigated with saline and
then closed in layers, ensuring a deep closure that re-ap-
proximates the paratenon and subcutaneous tissue over the
repair.

POST-OPERATIVE MANAGEMENT

Patients are placed in a short-leg plaster splint immediately
postoperatively and then transitioned to a below-knee cast
during their one-week postoperative clinic visit. They will
not perform any range of motion exercises or physical ther-
apy for the first two weeks. After two weeks, they will tran-
sition to walker boots with one one-inch heel lift that they
can wear at all times except for hygiene or physical therapy.
Patients will steadily decrease their heel lift throughout
the therapy period. At this stage, therapy will include ex-
ercises such as range of motion only to a neutral position
with the knee flexed and stationary bike with a brace on.
Starting at four weeks, the patient may progress to weight
bearing as tolerated in the walker boot. Also, an increase
in ankle range of motion exercises to include inversion/
eversion and passive ankle plantar flexion. At eight weeks,
patients should progress to doing full passive and con-
trolled eccentric exercises with some light resistance exer-
cises with the knee bent. At three months, the patient can
transition to normal shoes and start passively stretching
the Achilles with controlled eccentrics. Closed-chain exer-
cises can be begun, and straight-line running can be done
at five months. Six months and onwards, more sport or ac-
tivity-specific training may begin. This postoperative man-
agement is adapted across the foot and ankle section of our
institution; however, the senior author prefers to transition
the patients from the postoperative splint to a below-knee
cast rather than a controlled ankle motion (CAM) boot at
the first postoperative appointment.

SHORT TERM OUTCOMES

At the time of publication, there are 13 patients with short-
term outcomes data, which include Foot and Ankle Ability
Measure, Activities of Daily Living (FAAM ADL), and Visual
Analog Scores (VAS) [Table 1]. There was an average im-
provement of FAAM ADL score over 9.5 months in patients
with available data (26.1 vs. 90.9). There was also a de-
crease in the VAS scores (4.8 vs. 1.0). The overall compli-
cation rate was 30.8%, including one re-rupture, two infec-
tions and one instance of delayed wound healing.
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Table 1. Short-term outcomes of the modified giftbox technique.
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Patient Age Sex Race BMI Months of Preoperative F/u FAAM Preoperative Fu Complications
(years) (kg/m?) Follow Up FAAM ADL ADL VAS VAS
1 29 Female American 25.5 10 19.0 89.2 3 NA None
Indian

2 22 Male White 29.2 12 47.6 100 4 NA None

3 40 Female White 33.2 11 26.5 76.2 7 3 Re-rupture requiring revision

4 23 Male Black 20.8 12 238 94.1 1 0 None

5 45 Male White 31.5 12 47.2 98.8 7 0 None

6 22 Male White 26.0 12 17.6 96.4 6 0 None

7 28 Male Black 221 9 3.6 100 7 2 None

8 34 Male White 29.9 7 238 97.6 3 0 Delayed wound healing

9 23 Male White 22.9 214 73.8 2 0 None

10 33 Male White 336 5 45.2 72.6 5 1 None

11 31 Male White 28.1 10 6.0 100 4 1 Wound infection requiring I&D and oral
antibiotics

12 41 Male White 29.2 10 10.7 90 6 2 None

13 19 Female White 43.0 8 46.4 93 8 Wound infection requiring oral
antibiotics

Averages 30 28.8 9.5 26.1 90.9 4.8 1

FAAM ADL = Foot and Ankle Ability Measures Activities of Daily Living, VAS = Visual Analog Scale, F/u = Follow Up.
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NOSSINoW

FIGURE 1 (A) operating room setup with the patient in a prone position ensuring that the operative leg is at the
end of the bed, (B) A 5-6 cm paramedial incision is made centered at the Achilles tendon rupture site, (C and D)
the tendon ends are debrided and then sutured in a Krakow configuration in the proximal and distal stumps.

DISCUSSION

Despite no universally accepted technique for Achilles
tendon repair, end-to-end repair is widely used. The
Krakow technique is common, and the giftbox technique
has been shown to be stronger than the Krakow technique.®
Frantz et al. introduced their modified giftbox techniques
in 2018.8 They provided good results with low complication
rates.? Our revised and modified giftbox technique differs
from Frantz et al. and any other giftbox technique in that it
has the benefit of (1) tying lateral and medial suture struts
and (2) the final suture knot stack is anterior to the tendon,
which may provide additional strength and less superficial
skin irritation/pressure from the knots.39

Open primary repair is routinely used even though per-
cutaneous techniques have become more common.10 How-
ever, there is an additional cost to such techniques, which
may be more cost-prohibitive in certain reimbursement
models. Open repair is also routinely used, especially in
chronic rupture with retraction or pseudo-tendon forma-
tion. We believe that our revision to the Modified Giftbox

will allow for fortifying the primary repair in those cases.
However, future studies are needed to test our hypothesis.

This revised Modified Giftbox technique has potential
risks, including nerve damage, poor wound healing, dam-
age to other structures, thromboembolic events, etc.3 In ad-
dition to the previously stated pearls and pitfalls [Table
2], it is important to note that the surgeon must counsel
their patients on the risks of surgical versus nonsurgical
management of Achilles tendon ruptures. Generally, sur-
gical treatment has been shown to have an increased risk
of complications other than re-rupture.? These risks should
be discussed in a shared decision-making process between
surgeon and patient, based on the patient’s risk tolerance
and goals.

Limitations of this suture technique include suture bulk,
especially in patients with low body habitus. However, this
technique seeks to bury most of the suture mass anterior/
deep to the Achilles tendon to avoid this complication. Ad-
ditionally, some patients have been known to have inflam-
matory reactions to nonabsorbable braided sutures such as
FiberWire™; therefore, close monitoring of the incision
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FIGURE 2: (A) Suture tails passed more proximally and distally to the Krakow configuration with Keith needles.
(B) Giftbox configuration with most proximal and distal ends tied. (C) Proximal and distal ends are passed deep/
anterior to the tendon with free needles. (D) Side struts are tied on the medial and lateral aspects of the tendon.
(E) Lateral view of final modified giftbox technique with an anterior knot tied. (F) Posterior view of completed

modified giftbox technique.

and surrounding soft tissue within the postoperative period
is imperative to identify patients who may have this suture-
type reaction. Future studies will explore the short and
long-term patient-reported outcomes of this surgical tech-
nique compared to others. In addition, a biomechanical
study to evaluate the tensile strength of this technique is
currently being conducted to compare it to other suture
techniques.

DECLARATION OF CONFLICT OF INTEREST

The authors do NOT have any potential conflicts of interest
for this manuscript.

DECLARATION OF FUNDING

The authors received NO financial support for the prepa-
ration, research, authorship, and publication of this manu-
script.

DECLARATION OF ETHICAL APPROVAL FOR STUDY

This study received the Institutional Review Board
(STUDY20020136) and Committee for Oversight of Re-
search and Clinical Training Involving Decedents approval
for the use of photographs.

SurgiColl 5


https://surgicoll.scholasticahq.com/article/123702-a-new-modified-giftbox-achilles-tendon-repair-a-surgical-technique/attachment/247108.png

A New Modified Giftbox Achilles Tendon Repair: A Surgical Technique

Table 2. Pearls & Pitfalls of the modified giftbox
technique for the repair of Achilles tendon ruptures.

DECLARATION OF INFORMED CONSENT

There is no information (names, initials, hospital identifi-

PEARLS

PITFALLS

cation numbers, or photographs / images) in the submitted

Make a paramedian incision
to avoid violating
angiosomes

Tendon over-tensioning

manuscript that can be used to identify patients.

Make the incision more
proximal to aid in retrieving
the proximal stump

Damage to suture loops
while passing Keith
needles through
tendons

Submitted: July 04, 2024 EST, Accepted: September 16, 2024
EST

Place the foot in maximum
plantarflexion when
securing the repair

Placing a splint or cast
in adorsiflexed or
neutral position in the
early postoperative
period

Start active inversion/
eversion, light, passive ankle
dorsiflexion/plantarflexion
exercises via physical
therapy at weeks 2-4

Prolonged
immobilization without
passive motion
exercises >4 weeks
postop unless wound
complication

Utilize a 1-inch shoe lift in
CAM boot at four weeks
postop for two weeks, then
transition to % inch lift
through 12 weeks

Allowing too early
(<10-12 weeks) return
to impact activities
(treadmill, track
walking, jogging)

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-
mons.org/licenses/by/4.0/legalcode for more information.
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