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ABSTRACT
Patients with chronic patellar tendon ruptures, failed primary repair, injuries with significant loss of 
tendon tissue or skin coverage require a complex reconstruction. Several reconstructive options are 
available, but in the case of a revision surgery with an associated infection, most of them seems 
contraindicated. The use of a vascularized gastrocnemius tendon graft to reconstruct the knee 
extensor apparatus, is in our opinion, the most appropriate treatment option. We will report a 
complex case of chronical patellar tendon rupture (after failed allograft reconstruction) in the 
context of an infection with soft tissue defect. This 65-year-old patient was successfully treated with 
the reconstruction of the patellar tendon and a soft tissue coverage using a medial gastrocnemius 
flap. We followed her up for three years and the clinical outcome was recorded including several 
clinical scores and isokinetic strength measurements, showing an excellent result, with full patient 
satisfaction and without any limitation in daily activities. In addition, we will review the literature 
about patellar tendon reconstruction using a medial gastrocnemius flap, presenting the indications 
and advantages of this technique, sharing our personal experience and some technical aspects of 
the technique. Finally, we discuss why this flap, is our first choice in such cases.

SHORT ABSTRACT
A complex case of chronic patellar tendon rupture with infection and soft tissue defect in a 
65-year-old patient was successfully treated using a medial gastrocnemius flap for tendon 
reconstruction and soft tissue coverage. The patient achieved excellent clinical outcomes. The 
case highlights the advantages of this technique for complex reconstructions.

Introduction

The patellar tendon, in combination with the quadri-
ceps tendon and the patella bone, composes the 
extensor mechanism of the lower leg. Extensor mech-
anism ruptures are rare, but result in loss of active 
knee extension, causing significant disability.

In cases of acute patellar tendon trauma where 
there is sufficient viable tendon tissue remaining, it is 
possible to repair the tendon ends directly with a 
suture or to re-insert the tendon ends at the insertion 
of the patellar or tibial tuberosity. Typically, the pri-
mary repair is reinforced with a patellotibial cerclage 
wire [1–4].

Patients with chronic patellar tendon ruptures, failed 
primary repair, injuries with significant loss of tendon 
tissue or skin coverage will require a more complex 
reconstruction. The degree of secondary retraction, the 
extent of the defect, and the vitality of the tissues will 
determine the need for tendon transfer or muscle flap 
augmentation [2,3,5]. Several reconstructive options 
are available, including the use of allograft [6–8], syn-
thetic graft [9] or autologous graft [10]. Each approach 
has its own advantages and disadvantages [6–10].

In 1994, the use of a vascularized gastrocnemius 
tendon graft to reconstruct the knee extensor appara-
tus was independently reported in two cases by Babu 
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et  al. [11] and in four cases by Leung et  al. [12] When 
there is a significant soft tissue defect around the knee 
in addition to the injured extensor mechanism, the 
use of a medial gastrocnemius flap has the advantage 
of addressing both issues in a single surgical proce-
dure. Since then, a few other case reports and small 
case series have described similar techniques [2,3,13], 
but the literature on this surgical procedure is still lim-
ited despite its potential importance.

In this article, we will report a complex case of 
chronical patellar tendon rupture in the context of an 
infection with soft tissue defect and his reconstruction 
using a medial gastrocnemius flap, we also review the 
literature and discussed the potential indications and 
advantages of this technique. In addition, we share 
our experience about some technical aspects to adapt 
the technique to different situation that we found use-
ful during reconstruction.

Case presentation

We retrospectively reviewed the medical records of a 
patient who required a patellar tendon reconstruction 
using a medial gastrocnemius flap, with a history of 
multiple surgeries around the knee, who had sustained 
a deep infection, and had failed primary repair of the 
patellar tendon. She presented with a skin coverage 
defect in addition to the chronic patellar tendon 
deficiency.

Approval was waived by the ethics committee.
This female patient, aged 65, was involved in a traf-

fic accident abroad. She sustained a severe open 
fracture-dislocation of her right knee, classified as 
Gustillo-Anderson type 3 C, Schenk type five. This 
involved a superficial femoral artery injury and loss of 
soft tissue coverage over the patella and medial aspect 
of the knee, proximal leg and distal femur. The knee 
joint presented with a bicruciate ligament rupture, 
medial collateral ligament avulsion, popliteofibular lig-
ament avulsion, and lateral collateral ligament rupture. 
In addition, there was a traumatic bone loss of the 
posterior third of the medial femoral condyle and a 
midsubstance lesion of the patellar tendon.

Emergency surgery was performed abroad to realign 
and stabilize the knee with an external fixator, fasciot-
omies to all four compartments of the leg, and recon-
struction of the superficial femoral artery with a 
contralateral saphenous vein graft. The fasciotomy inci-
sions aided in soft tissue closure over the medial 
aspect of the knee.

The patient was admitted to our hospital after five 
weeks with knee arthrofibrosis, extensor mechanism 
deficit, and ligament instability. The fasciotomy wounds 

were first covered with a partial-thickness skin graft 
and the external fixator was removed. The goal was 
then to restore range of motion and extensor mecha-
nism function prior to ligament reconstruction. This 
included artholysis, quadriceps plasty as described by 
Judet, and reconstruction of the patellar tendon with 
an Achilles tendon allograft protected by a patellotib-
ial cerclage performed at three months post trauma. 
This reconstruction was complicated by scar dehis-
cence in the infrapatellar area and Streptococcus mitis 
infection of the allograft. The infection was success-
fully treated with debridement, removal of the cer-
clage and allograft, followed by intravenous antibiotics. 
However, at 6 months post-trauma, there was a resid-
ual infrapatellar soft-tissue defect (prior to debride-
ment) of two cm2 with extensor mechanism deficit 
but full passive range of motion.

It was then decided to cover the soft tissue defect 
and reconstruct the patellar tendon with a medial gas-
trocnemius flap.

Surgical procedure

Using an anterior approach to the knee, the patellar ten-
don rupture site and the skin margins should be thor-
oughly debrided [2,3,12]. Fibrous remnants should be 
carefully removed toward the tibial tuberosity and distal 
patellar pole with preservation of the Hoffa fad pad.

Following this debridement, the indication for this 
reconstruction technique is confirmed when (1) there 
is a defect in the tendon that does not allow direct 
end-to-end suturing while maintaining patellar height 
to achieve symmetry with the contralateral side, and 
(2) there is insufficient anterior soft tissue coverage 
[13], especially in the presence of a history of previous 
infection [2,9,11–13]. In our case a soft tissue defect of 
4 × 6 cm resulted from this debridement.

A second incision is performed two fingerbreadths 
posterior to the medial border of the tibia to elevate 
the gastrocnemius muscle flap. It is crucial to leave a 
sufficient broad skin bridge in between both incisions, 
to assure the vascularity of it. The sural nerve and the 
small saphenous vein serve as useful landmarks for 
locating the median interval of the gastrocnemius 
muscle body. The dissection of the medial gastrocne-
mius muscle proceeds from distal to proximal [3,14,15], 
preserving the arterial supply on the proximal side 
and including the desired length of the partial thick-
ness Achilles tendon on the distal side. It is continued 
proximally until reaching the neuro-vascular pedicle at 
the popliteal crease. Efforts should be made to pre-
serve the innervation of the flap to maintain muscle 
trophicity [13–15]. In cases where a longer flap is 
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required, it may be necessary to detach a portion or 
even all of gastrocnemius insertion at the posterior 
aspect of the femoral condyle [16,17]. Scoring of the 
posterior muscle fascia will also provide additional 
length to reach suprapatellar defects if needed.

The patellar height is adjusted and stabilized with a 
temporary patellotibial cerclage wire under lateral fluo-
roscopy at 60 degrees of knee flexion. The muscle flap is 
transferred anteriorly under an appropriately released 
skin bridge and positioned obliquely to cover the ante-
rior skin defect, similar to the technique used by Babu 
et al. [11]. The area of the patellar tendon gap is covered 
by the aponeurotic portion of the gastrocnemius flap 
(Figure 1). This robust aponeurosis is partially detached 
from the actual muscle flap, mobilized, and then rotated 
to match the direction of the patellar tendon fibers. It is 
folded over if additional thickness is required [3,11]. It is 
then tensioned and sutured to both sides of the defect 
in the extensor mechanism using non-absorbable 
sutures, such as 2–0 Orthocord (DePuy Mitek, Raynham, 
MA, USA) with the knee in full extension.

If the medial and lateral retinacula are still intact, 
they can be used for reinforcement and closure of the 
anterior knee joint capsule. The graft may be anchored 
to the periosteum surrounding the tibial tubercle if no 
tendinous portion of the distal insertion of the patellar 
ligament can be salvaged [13]. Alternatively, a longer 
segment of the Achilles tendon can be included in the 
flap, along with the inclusion of a fragment of the 
bony insertion into the calcaneum [12]. This bone frag-
ment can then be secured to the tibial tubercle with a 
fully threaded 3.5-mm bicortical screw [12] or a bone 
anchor. The muscular part of the gastrocnemius flap is 

left intact and serves as a superficial soft tissue cover, 
which is further covered with a split-thickness skin 
graft from the ipsilateral thigh. The cerclage wire is 
removed before closure.

After the procedure, the knee is immobilized in an 
articulated brace in full extension for two weeks, fol-
lowed by 2 weeks limited at 0–30° of flexion and 
2 weeks at 0–60°. Full range of motion is then allowed, 
but the brace should be worn until 4 months postop-
eratively. If there is no other skeletal injury requiring 
reduced weight bearing, this may be started immedi-
ately. Patients can begin active straight leg raises and 
static quadriceps exercises the day after surgery under 
the supervision of a physical therapist. After six weeks, 
quadriceps and gastro-soleus strengthening exercises 
are permitted.

In our case this surgery was followed by twelve 
months of rehabilitation. Finally, the knee instability 
was addressed. Anterior cruciate ligament reconstruc-
tion was performed with a contralateral hamstring 
autograft along with the medial collateral ligament by 
Achilles tendon allograft.

Clinical outcomes

At three-year follow-up, the patient had a crutch-free 
and limp-free gait and full satisfaction.

She had an acceptable final aesthetic result (Figure 2) 
and regained active range of motion of Flexion/Extension 
of 90–0–0 degrees with a stable knee (Figure 3(A,B)). 
Early post-traumatic osteoarthritis was observed in the 
medial tibiofemoral compartment but remained asymp-
tomatic. This allowed for good function as confirmed by 

Figure 1. I ntraoperative image showing the medial gastrocnemius flap fixated distally and hold in place proximally by two for-
ceps, just before tensioning and proximal fixation.
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patient-reported outcome measures including IKDC [18], 
KOOS [19], SF-12 v.2 (physical and mental health) [20], 
and patellofemoral Kujala scores [21]. These results are 
summarized in Table 1.

In addition, an isokinetic strength test showed that 
the extensor mechanism of the involved knee had a 
leg symmetry index of 55% (at 180°/sec) in concentric 
and 53% in eccentric activity (details in Table 2). The 
MRI showed a reconstructed tendon in full continuity 
with a vital muscle (Figure 4).

Discussion

We described the surgical technique of the reconstruc-
tion of the patellar tendon, using a medial gastrocne-
mius flap. We illustrated this technique with an 
example of a patient with chronic patellar tendon defi-
ciency associated with a defect in soft tissue coverage 
and a history of multiple surgeries (including a failed 
extensor mechanism allograft (EMA)) and a deep infec-
tion. Our case stands out due to the complexity of the 

surgical circumstances, which precludes most other 
options from achieving a successful outcome.

This complex injury was successfully treated with a 
medial gastrocnemius muscle flap with good function 
outcome at a follow-up of three years, with a fully  
satisfied patient, achieving painless and crutch-free 
ambulation.

The rotational pedicled gastrocnemius flap has 
emerged as one of the most commonly employed 
flaps for providing soft tissue coverage around the 
knee joint, the distal thigh, upper third of the leg, and 
popliteal area [14,15,22]. This flap is not only valuable 
for extensive defects resulting from posttraumatic  
injuries or tumor resections in native knees, but it has 
also become the preferred method for soft tissue 
reconstruction [14,17,23]; following severe complica-
tions like soft tissue necrosis or infections associated 
with TKA or high tibial osteotomy [14,23–25]. The 
medial gastrocnemius flap is favored for numerous 
reasons, including its reliable anatomy, substantial size, 
and mobility, making it an exceptional and versatile 
choice for reconstructing medium to large defects [14–
16,26], without requiring microvascular anastomosis 
[27,28]. Studies on the donor site morbidity of single 
[29–31] and even a double gastrocnemius flap [14] 
have revealed reasonable functional donor site mor-
bidity, particularly when considering the gravity of the 
underlying patient conditions [14,30].

The gastrocnemius muscle features a substantial 
aponeurosis on the deep aspect of the middle third of 

Figure 2. E sthetical result at the 3 years follow-up.

Figure 3.  (A) Limitation of knee flexion at 90°; (B) full exten-
sion of the knee against gravity at the 3 years follow-up.



Case Reports in Plastic Surgery and Hand Surgery 5

the musculotendinous unit [2,32]. When this flap is 
transposed to cover the knee’s anterior surface, this 
aponeurotic portion overlays the joint and offers an 
ideal option for reconstructing extensor apparatus 
defects, simultaneously with soft tissue coverage 
[2,11–13]. By including the superficial part of the 
Achilles tendon and eventually a bony flake of their 
insertion into the calcaneus, a broad variety of exten-
sor apparatus defects can be reconstructed [12]. 
Including those involving the quadriceps and patellar 
tendon or even cases with a short distal stump, 
non-suitable as anchor point for a repair [12].

The available literature on the use of the gastrocne-
mius flap in extensor mechanism reconstruction is 
scarce, primarily consisting of small case series and 
case reports [3,11–13].

Our patient is older as most cases described and has 
a longer follow up (FU) as most reports. It stands out 
due to an excellent result without flexion contractions 
in spite of a very complex case with multiple prior sur-
geries and an infection. No case so far has been evalu-
ated with scores or isokinetic strength assessment.

In 1994, Babu et  al. [11] and Leung et  al. [12] 
reported for the first instances of employing the 
medial gastrocnemius flap in this type of reconstruc-
tion. Babu’s series included two patients who under-
went simultaneous quadriceps tendon reconstruction 
and soft tissue coverage for isolated injuries, achieving 
excellent results. In Leung’s four reconstructions [12], 
their patients had more severe trauma. In two patients 

they used the medial gastrocnemius, in one the lateral 
gastrocnemius, and in one both gastrocnemii [12]. Two 
of these patients required crutches to walk, likely due 
to the underlying injury’s severity, such as severe 
intraarticular fractures and knee instability [12]. While 
in Leung series the length of FU is unclear [12], in 
Babu’s series it was 1.5 years [11].

Jepegnanam et  al. [13] had the largest series, 
included eight young patients (mean age 32 years) 
with severe high-velocity injuries and intraarticular 
fractures of the knee, combined with infection and 
contamination [13]. All patients were treated in an 
acute setting and required multiple surgeries to con-
trol infection and achieve stable fracture fixation [13]. 
Three of them needed a reconstruction using both 
gastrocnemii [13]. Rhomberg et  al. [2] summarized the 
results of five patients. They modified the surgical 

Table 1. S hows the summarized scores before the reconstruction of the extensor apparatus and at different time points during 
the follow-up.

IKDC Kujala
KOOS 

symptoms KOOS pain
KOOS activities 
of daily living

KOOS 
sport

KOOS quality 
of life SF 12-PCS SF 12-MCS

After initial treatment 46 50 68 92 100 25 19 30 64
After Judet reconstruction 41 35 64 86 85 60 19 40 61
1 Year after extensor reconstruction with 

gastrocnemius flap
55 56 61 100 93 30 6 56 57

Two months post ligament reconstruction 54 50 57 86 93 30 19 46 54
6 Months post-op 60 66 75 100 99 90 56 55 58
1-Year post-op 68 64 75 100 100 100 38 55 58
2-Years post-op 72 65 100 100 100 100 100 58 57

IKDC: International Knee Documentation Committee Score; Kujala: Kujala score; KOOS: Knee Injury and Osteoarthritis Outcome Score; SF 12: 12-Item Short 
Form Survey; PCS: physical score; MCS: mental score.

Table 2. I sokinetic evaluation.
  Affected   Contralateral    

Concentric
knee  
Nm

Nm/
kg

knee  
Nm

Nm/
kg

% of 
Contralateral

60°/sec 45 0.69 91 1.4 49.45
180°/sec 34 0.52 62 0.95 54.84
endurance 180°/sec 609   1235   49.31
Excentric          
90°/sec 57 0.88 107 1.65 53.27

Shows the Isokinetic Evaluation of the Quadriceps muscle at the two 
years follow-up visit. Nm: Newton meter; Nm/kg: Newton meter per kilo-
gram body weight.

Figure 4.  Knee MRI at 3 years follow-up showing a recon-
structed extensor apparatus. Note the dark neo-patellar liga-
ment (arrow) and the vital gastrocnemius muscle flap (star).
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technique slightly to enhance the reconstruction’s 
strength by folding the aponeurosis [2]. All patients 
were able to walk without crutches and climb stairs [2].

Our patient underwent revision surgery to recon-
struct the extensor apparatus after an initial attempt 
using a nonvascularized graft (Achilles tendon 
allograft). An EMA reconstruction, as used in our first 
attempt, has the advantage to avoid any autograft 
harvesting [7] and is an adapted option for the first 
line reconstruction of a chronic extensor mechanism 
disruption, however, it can lead to high failure rates, 
up to 38% [33–37], due to infection, allograft patellar 
tendon rupture or patellar fracture, and graft attenua-
tion with extensor lag [5,35]. Patients may develop 
persistent knee instability and difficulty ambulating 
over time [38], and only a few treatment options exist 
after failed EMA reconstruction.

To repeat an EMA in this setting of a revision sur-
gery exhibit even more frustrating with failure rates as 
high as 70–75% [8,39]. Hence, in our opinion it’s 
contra-indicated as well as in the setting of an infec-
tion. The gastrocnemius graft on the other hand, pres-
ents a valuable option in revision surgeries. A 
vascularized graft can enhance a physiologic healing 
with well-vascularized tissue, reducing common prob-
lems associated with nonvascularized grafts (allografts, 
synthetic grafts, autologous grafts), such as infection 
rate, delayed healing, graft attenuation or rerupture 
[2,40]. This facilitates earlier rehabilitation and quicker 
recovery [2].

Successful performance of these surgeries necessi-
tates a dedicated orthoplastic team or strong collabo-
ration between various surgical disciplines, especially 
given the importance of timing and the potential 
influence of underlying articular problems on the final 
outcome [41].

We presented a typical and distinct example of 
when the gastrocnemius flap can be used for extensor 
apparatus reconstruction alongside soft tissue defect 
coverage. This technique can also be used in older 
patients with multiple prior surgeries and in the set-
ting of a deep soft tissue infection. The main strength 
of our case is, that we had a long FU and a precise 
clinical assessment with a mid-term FU.

In conclusion, the gastrocnemius flap appears to be 
a viable option for addressing soft tissue defects with 
extensor mechanism loss, consistently delivering posi-
tive outcomes across a wide range of presentations also 
in older patients. This muscle flap is especially robust in 
cases involving infection and revision surgeries, offering 
efficient extensor mechanism reconstruction with mini-
mal donor site morbidity in non-athletic patients.
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the responsible local entities

Disclosure statement

No potential conflict of interest was reported by the author(s).

References

	 [1]	 Dietz SO, Rommens PM, Hessmann MH. Transosseous re-
pair of patellar tendon ruptures. Oper Orthop Traumatol. 
2008;20(1):55–64. doi: 10.1007/s00064-008-1228-8.

	 [2]	 Rhomberg M, Schwabegger AH, Ninkovic M, et  al. 
Gastrocnemius myotendinous flap for patellar or quadri-
ceps tendon repair, or both. Clin Orthop Relat Res. 
2000;377(377):152–160. doi: 10.1097/00003086-200008000-
00021.

	 [3]	 Wilken F, Harrasser N, Pohlig F, et  al. surgical technique: 
reconstruction of deficient extensor apparatus of the 
knee – a case report. Z Orthop Unfall. 2015;153(2):209–
211. doi: 10.1055/s-0035-1545804.

	 [4]	 Vajapey SP, Blackwell RE, Maki AJ, et  al. Treatment of 
extensor tendon disruption after total knee arthroplas-
ty: a systematic review. J Arthroplasty. 2019;34(6):1279–
1286. doi: 10.1016/j.arth.2019.02.046.

	 [5]	 Sapino G, Zaugg P, Cherix S, et  al. Alt flap with vascu-
larized fascialata for one-stage functional patellar ten-
don reconstruction. J Plast Reconstr Aesthet Surg. 
2019;72(3):467–476. doi: 10.1016/j.bjps.2018.11.002.

	 [6]	 Kyriakidis T, Pitsilos C, Hernigou J, et  al. Satisfactory 
outcomes of patellar tendon reconstruction using 
Achilles’ tendon allograft with bone block after infected 
total knee arthroplasty. J Exp Orthop. 2023;10(1):12. 
doi: 10.1186/s40634-022-00565-w.

	 [7]	 Murgier J, Boisrenoult P, Pujol N, et  al. Knee extensor 
mechanism allograft reconstruction following chronic 
disruption. Orthop Traumatol Surg Res. 2015;101(7):867–
870. doi: 10.1016/j.otsr.2015.08.010.

	 [8]	 Weintraub MT, Bailey Terhune E, Serino J, 3rd, et  al. 
High rate of failure after revision extensor mechanism 
allograft reconstruction. Knee. 2023;42:181–185. doi: 
10.1016/j.knee.2023.03.008.

	 [9]	 Levy M, Goldstein J, Rosner M. A method of repair for 
quadriceps tendon or patellar ligament (tendon) ruptures 
without cast immobilization. Clin Orthop Relat Res. 
1987;218(218):297–301 doi: 10.1097/00003086-198705000-
00040.

	[10]	 Dejour H, Denjean S, Neyret P. treatment of old or re-
current ruptures of the patellar ligament by contralater-
al autograft. Rev Chir Orthop Reparatrice Appar Mot. 
1992;78(1):58–62.

	[11]	 Babu NV, Chittaranjan S, Abraham G, et al. Reconstruction 
of the quadriceps apparatus following open injuries to 
the knee joint using pedicled gastrocnemius musculo-
tendinous unit as bridge graft. Br J Plast Surg. 1994;47(3): 
190–193. doi: 10.1016/0007-1226(94)90053-1.

	[12]	 Leung KS, Yip KM, Shen WY, et  al. Reconstruction of ex-
tensor mechanism after trauma and infection by trans-

https://doi.org/10.1007/s00064-008-1228-8
https://doi.org/10.1097/00003086-200008000-00021
https://doi.org/10.1097/00003086-200008000-00021
https://doi.org/10.1055/s-0035-1545804
https://doi.org/10.1016/j.arth.2019.02.046
https://doi.org/10.1016/j.bjps.2018.11.002
https://doi.org/10.1186/s40634-022-00565-w
https://doi.org/10.1016/j.otsr.2015.08.010
https://doi.org/10.1016/j.knee.2023.03.008
https://doi.org/10.1097/00003086-198705000-00040
https://doi.org/10.1097/00003086-198705000-00040
https://doi.org/10.1016/0007-1226(94)90053-1


Case Reports in Plastic Surgery and Hand Surgery 7

position of the Achilles tendon: report of technique 
and four cases. J Orthop Trauma. 1994;8(1):40–44. doi: 
10.1097/00005131-199402000-00009.

	[13]	 Jepegnanam TS, Boopalan PR, Nithyananth M, et  al. 
Reconstruction of complete knee extensor mechanism 
loss with gastrocnemius flaps. Clin Orthop Relat Res. 
2009;467(10):2662–2667. doi: 10.1007/s11999-009-0735-8.

	[14]	 Maniglio M, Maruccia M, Morandi M, et  al. Comparisons 
of the morbidities of a double gastrocnemius flap and 
a medial gastrocnemius flap in the orthoplastic recon-
struction around the knee. Microsurgery. 2024;44(1): 
e31114. doi: 10.1002/micr.31114.

	[15]	 Sapino G, Guiller D, Osinga R, et  al. Muscle-only versus 
chimeric musculocutaneous gastrocnemius pedicled flap 
in complex orthoplastic reconstructions of the knee re-
gion: a retrospective study. J Plast Reconstr Aesthet 
Surg. 2023;77:298–308. doi: 10.1016/j.bjps.2022.12.006.

	[16]	 McCraw JB, Fishman JH, Sharzer LA. The versatile gastroc-
nemius myocutaneous flap. Plast Reconstr Surg. 1978; 
62(1):15–23. doi: 10.1097/00006534-197807000-00002.

	[17]	 Ries MD, Bozic KJ. Medial gastrocnemius flap coverage 
for treatment of skin necrosis after total knee arthro-
plasty. Clin Orthop Relat Res. 2006;446:186–192. doi: 
10.1097/01.blo.0000218723.21720.51.

	[18]	 Irrgang JJ, Anderson AF, Boland AL, et  al. Development 
and validation of the international knee documentation 
committee subjective knee form. Am J Sports Med. 
2001;29(5):600–613. doi: 10.1177/03635465010290051301.

	[19]	 Roos EM, Roos HP, Lohmander LS, et  al. Knee Injury and 
Osteoarthritis Outcome Score (KOOS)–development of a 
self-administered outcome measure. J Orthop Sports Phys 
Ther. 1998;28(2):88–96. doi: 10.2519/jospt.1998.28.2.88.

	[20]	 Ware J, Jr., Kosinski M, Keller SD. A 12-item short-form 
health survey: construction of scales and preliminary 
tests of reliability and validity. Med Care. 1996;34(3):220–
233. doi: 10.1097/00005650-199603000-00003.

	[21]	 Kujala UM, Jaakkola LH, Koskinen SK, et  al. Scoring of 
patellofemoral disorders. Arthroscopy. 1993;9(2):159–
163. doi: 10.1016/s0749-8063(05)80366-4.

	[22]	 Kilic A, Denney B, de la Torre J. Reconstruction of knee 
defects using pedicled gastrocnemius muscle flap with 
split-thickness skin grafting: a single surgeon’s experi-
ence with 21 patients. J Knee Surg. 2019;32(5):463–467. 
doi: 10.1055/s-0038-1653965.

	[23]	 Gerwin M, Rothaus KO, Windsor RE, et al. Gastrocnemius 
muscle flap coverage of exposed or infected knee pros-
theses. Clin Orthop Relat Res. 1993; 286:64–70.

	[24]	 Corten K, Struelens B, Evans B, et  al. Gastrocnemius flap 
reconstruction of soft-tissue defects following infected 
total knee replacement. Bone Joint J. 2013;95-b(9):1217–
1221. doi: 10.1302/0301-620X.95B9.31476.

	[25]	 Mayoly A, Mattei JC, Moullot P, et al. Gastrocnemius myocu-
taneous flaps for knee joint coverage. Ann Plast Surg. 
2018;81(2):208–214. doi: 10.1097/SAP.0000000000001451.

	[26]	 Taylor GI, Pan WR. Angiosomes of the leg: anatomic 
study and clinical implications. Plast Reconstr Surg. 
1998;102(3):599–616. doi: 10.1097/00006534-199809010-
00002.

	[27]	 Hersh CK, Schenck RC, Williams RP. The versatility of the gas-
trocnemius muscle flap. Am J Orthop. 1995;24(3):218–222.

	[28]	 Naique SB, Pearse M, Nanchahal J. Management of severe 
open tibial fractures: the need for combined orthopaedic 
and plastic surgical treatment in specialist centres. J Bone 
Joint Surg Br. 2006;88(3):351–357. doi: 10.1302/0301-620X.
88B3.17120.

	[29]	 Daigeler A, Drücke D, Tatar K, et  al. The pedicled gas-
trocnemius muscle flap: a review of 218 cases. Plast 
Reconstr Surg. 2009;123(1):250–257. doi: 10.1097/
PRS.0b013e3181904e2e.

	[30]	 Kramers-de Quervain IA, Läuffer JM, Käch K, et  al. 
Functional donor-site morbidity during level and uphill 
gait after a gastrocnemius or soleus muscle-flap proce-
dure. J Bone Joint Surg Am. 2001;83(2):239–246. doi: 
10.2106/00004623-200102000-00012.

	[31]	 Lasserre G, Cornu JY, Vidal C, et  al. Baropodometric 
analysis of the functional donor-site morbidity after 
gastrocnemius or soleus muscle-flap procedure. Ann 
Chir Plast Esthet. 2011;56(3):180–193. doi: 10.1016/j.an-
plas.2011.01.004.

	[32]	 Maruccia M, Tedeschi P, Caizzi G, et  al. Graft and flap. A 
novel orthoplastic approach to achilles tendon second-
ary rupture. Plast Reconstr Surg. 2023;152(6):1359–1364.

	[33]	 Burnett RS, Berger RA, Paprosky WG, et  al. Extensor 
mechanism allograft reconstruction after total knee ar-
throplasty. A comparison of two techniques. J Bone 
Joint Surg Am. 2004;86(12):2694–2699. doi: 10.2106/ 
00004623-200412000-00016.

	[34]	 Emerson RH, Jr., Head WC, Malinin TI. Reconstruction of 
patellar tendon rupture after total knee arthroplasty 
with an extensor mechanism allograft. Clin Orthop 
Relat Res. 1990;260:154–161.

	[35]	 Ricciardi BF, Oi K, Trivellas M, et  al. Survivorship of ex-
tensor mechanism allograft reconstruction after total 
knee arthroplasty. J Arthroplasty. 2017;32(1):183–188. 
doi: 10.1016/j.arth.2016.06.031.

	[36]	 Brown NM, Murray T, Sporer SM, et  al. Extensor mech-
anism allograft reconstruction for extensor mechanism 
failure following total knee arthroplasty. J Bone Joint 
Surg Am. 2015;97(4):279–283. doi: 10.2106/JBJS.N. 
00759.

	[37]	 Nazarian DG, Booth RE.Jr. Extensor mechanism al-
lografts in total knee arthroplasty. Clin Orthop Relat 
Res. 1999;367:123–129.

	[38]	 Lim CT, Amanatullah DF, Huddleston JI, 3rd, et  al. 
Reconstruction of disrupted extensor mechanism after 
total knee arthroplasty. J Arthroplasty. 2017;32(10):3134–
3140. doi: 10.1016/j.arth.2017.05.005.

	[39]	 Lewullis GE, Jasko JG, Booth Iii RE, et  al. Revision exten-
sor mechanism allografting after total knee arthroplas-
ty. Am J Orthop. 2010;39(11):539–542.

	[40]	 Singer DI, Morrison WA, Gumley GJ, et  al. Comparative 
study of vascularized and nonvascularized tendon 
grafts for reconstruction of flexor tendons in zone 2: an 
experimental study in primates. J Hand Surg Am. 
1989;14(1):55–63. doi: 10.1016/0363-5023(89)90059-2.

	[41]	 di Summa PG, Sapino G, Cherubino M, et al. Reconstruction 
of complex soft tissue defects including tendons with an-
terolateral thigh flap extended to fascialata: long term 
recovery and functional outcomes. Microsurgery. 2019; 
39(5):405–415. doi: 10.1002/micr.30431.

https://doi.org/10.1097/00005131-199402000-00009
https://doi.org/10.1007/s11999-009-0735-8
https://doi.org/10.1002/micr.31114
https://doi.org/10.1016/j.bjps.2022.12.006
https://doi.org/10.1097/00006534-197807000-00002
https://doi.org/10.1097/01.blo.0000218723.21720.51
https://doi.org/10.1177/03635465010290051301
https://doi.org/10.2519/jospt.1998.28.2.88
https://doi.org/10.1097/00005650-199603000-00003
https://doi.org/10.1016/s0749-8063(05)80366-4
https://doi.org/10.1055/s-0038-1653965
https://doi.org/10.1302/0301-620X.95B9.31476
https://doi.org/10.1097/SAP.0000000000001451
https://doi.org/10.1097/00006534-199809010-00002
https://doi.org/10.1097/00006534-199809010-00002
https://doi.org/10.1302/0301-620X.88B3.17120
https://doi.org/10.1302/0301-620X.88B3.17120
https://doi.org/10.1097/PRS.0b013e3181904e2e
https://doi.org/10.1097/PRS.0b013e3181904e2e
https://doi.org/10.2106/00004623-200102000-00012
https://doi.org/10.1016/j.anplas.2011.01.004
https://doi.org/10.1016/j.anplas.2011.01.004
https://doi.org/10.2106/00004623-200412000-00016
https://doi.org/10.2106/00004623-200412000-00016
https://doi.org/10.1016/j.arth.2016.06.031
https://doi.org/10.2106/JBJS.N.00759
https://doi.org/10.2106/JBJS.N.00759
https://doi.org/10.1016/j.arth.2017.05.005
https://doi.org/10.1016/0363-5023(89)90059-2
https://doi.org/10.1002/micr.30431

	Patellar tendon reconstruction using a medial gastrocnemius flap: review of the literature and an illustrative case report, including some technical Tipps
	ABSTRACT
	Introduction
	Case presentation
	Surgical procedure
	Clinical outcomes
	Discussion
	Ethical approval
	Disclosure statement
	References


