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Background: Articular cartilage injuries of the knee frequently affect young, active populations, with
localized defects occurring in approximately 20% of arthroscopic cases. While knee arthroplasty in this
demographic is associated with high failure rates and low satisfaction, fresh osteochondral allograft (FOCA)
transplantation offers a biological alternative for restoring joint surfaces using metabolically active

chondrocytes.

Objective: This review evaluates the clinical indications, surgical methodologies, and long-term outcomes

of FOCA transplantation for the treatment of localized femoral, patellar, and tibial osteochondral defects.

Key Points: FOCA is indicated for large or uncontained lesions, failed cell-based repairs, and salvage
procedures. Success depends on maintaining chondrocyte viability through storage at 4°C or 37°C, with
transplantation ideally occurring within 14 to 28 days of harvest. Surgical techniques include the dowel
(plug) method for contained defects and the shell (resurfacing) method for extensive or asymmetric lesions.
Addressing concomitant pathologies, such as axial malalignment, ligamentous instability, and meniscal
deficiency, is mandatory to prevent graft failure. Long-term data indicate survival rates for femoral condyle
grafts of approximately 82% at 10 years and 66% at 20 years. Outcomes for the patellofemoral joint are
generally less favorable, particularly in bipolar reciprocal lesions, with 10-year survival rates reported at
78.1%.

Conclusion: FOCA transplantation is an effective biological reconstruction for large knee defects in young
patients, potentially delaying prosthetic replacement. Optimal outcomes require precise patient selection,
correction of joint biomechanics, and meticulous surgical execution to ensure graft incorporation and

functional restoration.
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Injuries in the articular cartilage of the knee are frequent in young and active people [1]. It is a common finding
during knee arthroscopic surgery, with a reported prevalence of up to two third of the cases. Regarding only
localized cartilage defects, they can be seen in around 20% of patients [2]. In these young group of people, knee

arthroplasties show low satisfaction rates and high failure rates due to accelerated loosening or wear [3, 4].

Multiple surgical options have been developed for localized articular cartilage defects, including autologous
chondrocyte implantation, subchondral marrow stimulation, osteochondral autograft transplantation, and fresh
osteochondral allograft (FOCA) transplantation. FOCA is an effective biologic, durable treatment option for
localized femoral, patellar or tibial osteochondral defects [5]. It is performed in a single-stage technique and may
be preferable to other surgical alternatives, particularly in the setting of unshouldered lesions, extensive

subchondral edema, or extensive bone loss that requires restoration.

One of the main advantages of using FOCAs is the presence of metabolically active chondrocytes without
concurrent donor site morbidity [6]. Most soft tissue and bone allografts can be easily storage in tissue banks for
long periods of time under cooling techniques. For the cartilage tissue cooling eliminates the cell viability, which is
crucial for the success of transplantation. Fresh storage of the osteochondral allograft, on the other hand, preserve
this cell viability. However, this presents critical limitations from a logistic point of view. Due to this limitations
and other reasons, FOCA other than in USA is scarcely available worldwide. While efforts are being done in some
countries to provide FOCA to surgeons, it is still only available in Spain and few others places in Europe. This
review provides an overview of the indications, different techniques and outcomes of FOCA that has been
performed in USA for more than 40 years now, but is surprisingly still in its babyhood around Europe and other

areas of the world.

Indications

The goal of surgery is restoration of a joint without the need of metallic implants, symptom relief and functional
improvement, with the possibility of delaying or eliminating the need for future knee arthroplasty. Because this
procedure is versatile, indications for FOCA transplantation have been expanded to include complex biologic

restoration of the knee joint [7-9].

Currently, FOCA is the only available biologic option for salvage procedures following failed cell-based repair (e.g.
autologous chondrocyte implantation), prior osteochondral transplantation for large chondral or osteochondral
defects, or failed fixation of large, deep osteochondritis dissecans (OCD) or other osteochondral lesions [10]. Table

1 summarizes the possible indications for FOCA.

Mentors in Orthopedics | No. o10: March-April 2021 2/14



- Patients between 15 and 50 years of age, who are not candidates otherwise
for arthroplasty surgery.

- Localized grade III and IV chondral lesions. Kissing lesions can also be

included.

- Chondral or osteochondral lesions larger than 2 cm?2 regardless of whethe
they are contained or not contained.

- Stage IV osteochondritis dissecans (OCD) or failed previous OCD fixation.
- Spontaneous osteonecrosis of the knee.
- Large posttraumatic osteochondral injuries

- Revision after failed chondral repair surgeries.

Table 1: Indications for FOCA

The FOCA procedure is highly demanding with regards to logistic, surgical technique and costs. Once
transplanted, the FOCA needs a perfect condition and environment to successfully be incorporated to the host
recipient to play its protective role for the knee joint. In this sense, there are some conditions that make patients

to be excluded without exception (Table 2).

- BMI> 30 kg/m2.
- Large degenerative lesions comprising all three knee compartments.

- Systemic inflammatory diseases, presence of infection or history of
osteomyelitis in the graft recipient area and active neoplasia.

- Medical conditions that could affect the incorporation of the graft such as
insulin dependent diabetes or smoking. Regarding smokers, they must stop
smoking at least 1 months before surgery and for 6 months after the
procedure to decrease the risk of infection and non-union {11}.

Table 2. Contraindications for FOCA

Storage techniques and basic science

The two more common methods for storing allografts are fresh frozen and cryopreservation. With fresh frozen
produces the loss of cellular life fails to preserve the chondral tissue [12]. Cryopreservation has also not been
proven effective in maintaining cell viability in chondral tissue [13]. A third method of storage is the fresh
osteochondral allograft preservation. In this technique, the graft must be harvested within 24hs from death and
storaged at 4°C. The graft must be transplanted whiting the first 2 to 4 weeks since harvesting, depending on the
method of processing. In addition, the quality and microbiological controls take an extra week. This makes the
margin available for surgery to be between 1 and 3 weeks. Currently, some tissue banks have validated an
alternative method of storage at 37°C to keep the FOCA viable for up to 2 months [14, 15]. The use of this technique
has also some further limitations from a logistic point of view. Obtaining the appropriate graft, both in
morphology and cartilage quality, is one of the major limitations of this surgical technique FOCA transplantation
can replace damaged articular cartilage and subchondral bone with mature hyaline cartilage with viable
chondrocytes. This technique allows to cover virtually all types of defects, restore complex surfaces and non-

contained defects [16-25]. Likewise, it does not cause donor site morbidity as in autologous transplantation, while
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FOCA causes a minimal immune response in the recipient without clinical relevance [26]. From the
immunological point of view, it is not clear if there is an immune response that might put the graft viability at
risk. In any case, there have been no report of rank immune rejection of a FOCA of the knee. Regarding the bone
component, being a non-vascularized graft, osteocytes of the allograft bone component do not survive, but the
bone tissue remains structurally intact and is mechanically resistant. Over time, the host bone will be replaced by

the creeping substitution process [27].

Technical aspects

To prevent graft failure, concomitant pathology that involves the joint must be addressed during graft
transplantation or with a staged procedure. As in other chondral repair procedures, axial and coronal
malalignment, meniscal tissue loss or ligament instability must be carefully assessed. These factors must be
evaluated and treated appropriately. In the same procedure, FOCA transplantation can be performed with a

ligamentous reconstruction, meniscal transplant and/or corrective osteotomies [28].

Alignment is critical, and corrective osteotomies must be performed even in small malalignments as little as 2
degrees [29]. They can be ideally performed concomitantly in the same surgical procedure. Alternatively, the

osteotomy can be done in a first stage, and the FOCA can be performed after 3 o 4 months.
There are two ways of transplanting FOCA into the host area:
¢ Dowel or Plug technique

is recommended for isolated, well-defined and easily accessible defects (Figure 1). Eventually, when the defect is
asymmetric, the “Snowman or Mastercard” technique using two transplants overlapping each other can be

performed (Figure 2). However, a higher revision rate has been reported with this later technique [30].
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Figure 1: Right knee - Dowel techniqueln this case, one 24mm-diameter FOCA plug was transplanted in the lateral aspect
of the trochlea.

Figure 2: 3D TC scan of a right patella — “Snowman or Mastercard” techniqueln certain asymmetric osteochondral
injuries, two plugs (*) are partially suprajacent to each other (arrow) as a valuable option.

The dowel technique involves the following general surgical steps (Figure 3):
a) Recipient area:

The appropriate sizing guide is chosen and placed on the injured zone and the drilling pin is inserted. A

cannulated flat drill bit is used to prepared the cylindrical defect with the selected diameter (Figure 3a,b)

b) Graft preparation:
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A coring reamer with the same diameter as used for the recipient area preparation is used to obtain the

osteochondral bone plug (Figure 3c)
¢) Graft placement:

The plug is introduced first with thumb pressure obtaining a pressfit fixation. A light tap can be used to fully
insert the graft until it is flush with the surrounding cartilage (Figure 3d).

e

Figure 3: Dowel FOCA technique(A) Shows the selection of the appropriate sizing guide with the central pin (B) reaming
the recipient area with a flat drill bit with the selected diameter (C) the graft is then prepared with its corresponding coring
reamer matching the prepared defect (D) Pressfit reduction of the osteochondral plug is accomplished using thumb
pressure or light tap until the surface is flush with the surrounding cartilage.

o Shell or Resurfacing technique

is recommended for large or multiple lesions in which a dowel technique is not suitable to cover the entire defect
(Figure 4). This technique involves a recipient area and graft preparations that have to be tailored according to the

specific location and size of the defect.
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Figure 4: Right knee - Complete FOCA resurfacing of the patellofemoral joint using the shell technique is indicated when
invalidating knee pain is due to severe large bipolar defects of both joint surfaces.

In all cases, it is mandatory to remove the bone marrow from the subchondral bone of the allograft as much as
possible to decrease any risk of immune rejection. This is accomplished with high pressure pulsatile irrigation
with at least 6 liters of normal saline. This step is performed on the bone side of each allograft before

implantation in the recipient area.

PATELLOFEMORAL TRANSPLANTATIONS

When a FOCA in the patellofemoral compartment is planned, maltracking should be ruled out, since it may be the
underlying cause of early allograft failure. In these cases, FOCA should be combined with soft tissue techniques
such as lateral retinal release or lengthening and reconstruction of the medial patellofemoral ligament. Tibial
tuberosity transfers are also indicated to correct abnormal patellar height and/or anteromedialization in case of
TT-TG distance greater than 15mm [32]. It has been reported that up to 40% of FOCA for the patellofemoral joint

are combined with additional surgeries to improve patella tracking [39].

For the patellofemoral joint the plug technique is always preferred (Figure 5). However, in large patellofemoral
injuries involving 2/3 of the patella, broad lesions of a dysplastic trochlea or in locations of difficult access, the
shell technique is mandatory. The shell technique for the patella is identical to that used in prosthetic surgery
when a patellar implant is used for replacement. After measuring the patellar surface and thickness, a parallel
osteotomy is made using a patellar guide from a knee replacement instrument set. To minimize the risk of
fracture, a residual thickness between 12 and 15 mm should be maintained [8]. Similarly, parapatellar denervation

is performed with electrocautery to reduce the risk of anterior knee pain [40].
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Figure 5: Left patella - plug technique The plug technique is used whenever possible and is also the preferred technique
used in the patella.

Bipolar chondral lesions of the patella and trochlea may be considered a relative contraindication due to the
limited success of clinical outcomes and the considerable percentage of failures [37]. This is particularly true when
they are compared with isolated Dowell technique transplantation performed in the femoral condyles [38]. The
direct relationship between allograft size and graft failure has also been demonstrated for the patellofemoral joint
[33]- Then, FOCA procedure in large bipolar patellofemoral injuries have to be done only when an invalidating

knee pain makes no other choice reasonable (Figure 4 and 6) [7].

: A \ ¥ i .
Figure 4: Right knee - Complete FOCA resurfacing of the patellofemoral joint using the shell technique is indicated when
invalidating knee pain is due to severe large bipolar defects of both joint surfaces.
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Figure 6: Right knee — patella with shell techniqueln large defects, more frequently in the patella (upper left), the shell
technique is preferably performed.

Chondral or osteochondral defects in the patellofemoral joint have shown less favourable outcomes compared to
other areas of the knee. Pain from the patellofemoral joint is usually multifactorial, and this make the decision-
making process more challenging [31]. There are only case series reporting on the use of large FOCA of the
patellofemoral joint [32-35]. However, this is a common finding for any chondral procedure of the patellofemoral
joint. In this sense, recent studies have shown very consistent long-term results of FOCA, which are comparable
or even better to other chondral repair procedures. Gracitelli et al. [32] reported a survival rate of 78.1% at 10 years
and 55.8% at 15 years. For isolated trochlear defects, Cameron et al. [36] showed even higher survival rate of 100%

at 5 years and 91.7% at 10 years. These results should encourage the use of FOCA for the patellofemoral joint also.

TIBIOFEMORAL TRANSPLANTATIONS

Similarly, to other areas of the knee, the plug technique should be chosen whenever possible. Conversely, in cases
of large and uncontained femoral condyle injuries, the shell technique has to be performed (Figure 7). As
commented before, alignment is a key factor for a favourable outcome and survival rate of the transplanted
allograft [29].
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Figure 7: Right knee - large defect of condyle(A) Case with large uncontained defect of femoral condyle, (B) host
preparation to receive the allograft and finally a large FOCA in shell technique in place (large picture).

Although no randomized controlled trials have been reported with the use of FOCA transplantation, several
studies have reported short, mid and long term follow up data. Most of them have reported outcomes in the
femoral condyles. For this indication FOCA shows high survival rates with good functional results. In fact,

patients are expected to restore their pre-injury activity in up to 80% of the cases [41-43].

One of the largest series reported 129 cases of FOCA procedures in the femoral condyles, showing a survival of
82% at 10 years, 74% at 15 years and 66% at 20 years [23]. Factors leading to graft failure included low activity
patients, age older than 30 years, BMI > 35 and knees with 2 or more previous surgeries [44]. Regarding the series
with longest follow-up with mean 21.8 years, a survival of 91% at 10 years, 84% at 15 years, 69% at 20 years and an
estimated 59% at 25 was reported [45]. This series included highly active patients only which were younger than

40 years old.

Some studies have been published regarding FOCA to replace large osteochondral lesions of the tibial plateau, a

more infrequent condition that also required a more demanding surgical technique [9].
The dowel technique for tibia plateau involves following general surgical steps (Figure 8):
a) Bed preparation

A vertical bone cut is performed in the center of the corresponding tibial spine. The horizontal osteotomy is

performed with a minimum cut to obtain a flat surface with healthy bleeding cancellous bone (Figure 8a)
b) Graft preparation

It is performed according to the dimensions previously measured in the recipient area. This will be a delicate step
and it is always advisable to calculate for some oversizing. This oversizing can be corrected during the graft
placement. (Figure 8) Finally the graft is placed in the defect and visually observed and checked under

fluoroscopic control

¢) Graft fixation
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Ideally achieved with 2 headless titanium compression screws with a variable threaded pitch (Acutrak Standard,
Acumed, Oregon), which provides strong compression. Alternatively, 4mm cancellous screws can be used (Figure
8d).

Figure 8. Left knee - lateral tibial plateau transplantation(A) shows the horizontal cut of the tibia plateau with a minimum
cut to obtain a flat, bleeding bone from the injured tibial plateau; (B & C) Graft preparation done accordingly to the
prepared and trimmed defect; (D) Fixation of the osteochondral graft with two titanium headless compression screws
(Acutrak Standard, Acumed).

In most of the cases, the FOCA procedures were performed after tibial plateau fractures with posttraumatic
chondral lesions. Shasha et al. [46], with a mean follow-up of 12 years, obtained a survival rate of 80% at 10 years
and 65% at 15 years. Comparable results were observed in the Gross et al. study [22] but one third of the patients

needed total knee arthroplasties after 10 years from the index procedure.

CONCLUSION

FOCA transplantation is a useful procedure for large osteochondral defects of the knee in young and active
patients to delay artificial prosthetic joint replacement. Proper patient selection, accepting contraindications as
well as evaluation and reducing risk factors for early failures (malalignment, ligamentous insufficiency and
meniscal tissue loss) are essential to ensure graft survival and good clinical outcomes. FOCA for femoral defects
have excellent results at medium and long term follow up. Slightly worse outcomes can be expected for the

patellofemoral joint, and more specifically for bipolar osteochondral injuries.

Mentors in Orthopedics | No. o10: March-April 2021 11/14



1. Flanigan DC, Harris JD, Trinh TQ, Siston RA, Brophy RH. Prevalence of chondral defects in athletes’
knees: A systematic review. Med Sci Sports Exerc. 2010;42:1795-801.

2. Aroen A, Loken S, Heir S, et al. Articular cartilage lesions in 993 consecutive knee arthroscopies. Am J
Sports Med. 2004;32(1):211-215.

3. LonnerJH, Hershman S, Mont M, Lotke PA. Total knee arthroplasty in patients 40 years of age and
younger with osteoarthritis. Clin Orthop Relat Res. 2000;380:85-90.

4. Bayliss LE, Culliford D, Monk AP, Glyn-Jones S, Prieto-Alhambra D, Judge A, Cooper C, Carr AJ,
Arden NK, Beard DJ, Price AJ. The effect of patient age at intervention on risk of implant revision after
total replacement of the hip or knee: a a population-based cohort study. Lancet. 2017;389:1424-30.

5. Filippo F, Cinque M, ChahlaJ, Godin JA et al Clinical outcomes and failure rates of osteochondral
allograft transplantation in the knee a systematic review. Am J Sports Med. 2018 Dec;46(14):3541-3549

6. Pearsall AW, Tucker JA, Hester RB, Heitman R]J. Chondrocyte viability in refrigerated osteochondral
allografts used for transplantation within the knee. Am J Sports Med. 2004;32(1):125-131

7. Gelber PE, Ramirez E, Grau A, Fariiias O, Monllau JC. Fresh osteochondral resurfacing of the
patellofemoral joint. Arthrosc Tech 2019 [Epub ahead of print].

8. Gelber PE, Perelli S, Ibaiiez M, Ramirez E, Farifias O, Monllau JC, Sanchis V. Fresh osteochondral
patellar allograft resurfacing. Arthrosc Tech 2018;7:e617-€622.

9. Gelber PE, Erquicia J, Ramirez E, Farifias O, Monllau JC. Fresh osteochondral and meniscus
allografting for posttraumatic tibial plateau defects. Arthrosc Tech 2018;7:¢661-e667)

10. Perelli S, Molina-Romolo A, Costa-Paz M, Erquicia JI, Gelber PE, Monllau JC. Internal fixation of
osteochondritis dissecans of the knee leads to good long-term outcomes and high degree of healing without
differences between fixation devices. J Clin Med 2019 Nov 10;8(11). pii:1934

11. Pearson RG, Clement RG, Edwards KL, Scammell BE Do smokers have greater risk of delayed and
non-union after fracture, osteotomy and arthrodesis? A systematic review with meta-analysis. BMJ Open.
(2016) Nov 14;6(11):010303

12. Gelber PE, Gonzalez G, Lloreta JL, Reina F, Ciceres E, Monllau JC. Freezing Causes Changes in the
Meniscus Collagen Net. A New Ultrastructural Meniscal Disarray Scale. Knee Surg Sports Traumatol
Arthrosc. 2008 16:353-359.

13. Gelber PE, Torres R, Gonzalez G, Garcia Giralt N, Caceres E, Monllau JC. Cryopreservation does not
alter the ultrastructure of the meniscus. Knee Surg Sports Traumatol Arthrosc. 2009;17:639-644.

14. Pallante AL, Bae WC, Chen AC, Gortz S, Bugbee WD, Sah RL. Chondrocyte viability is higher after
prolonged storage at 37 degrees C than at 4 degrees C for osteochondral grafts. Am J Sports Med.
2009;37(Suppl 1):24S-32S.

15. Garrity JT, Stoker AM, Sims H]J, Cook JL. Improved osteochondral allograft preservation using
serum-free media at body temperature. Am J Sports Med. 2012;40:2542-8.

16. Assenmacher AT, Pareek A, Reardon PJ, Macalena JA, Stuart MJ, Krych AJ. Long-term outcomes
after osteochondral allograft: a systematic review at long-term follow-up of 12.3 years. Arthroscopy.
2016;32:2160-8.

17. Capeci CM, Turchiano M, Strauss EJ, Youm T. Osteochondral allografts: applications in treating
articular cartilage defects in the knee. Bull Hosp Jt Dis. 2013;71:60-7.

18. Chahal]J, Gross AE, Gross C, Mall N, Dwyer T, Chahal A, Whelan DB, Cole BJ. Outcomes of
osteochondral allograft transplantation in the knee. Arthroscopy. 2013;29:575-88.

Mentors in Orthopedics | No. o10: March-April 2021 12/14



19. Chui K, Jeys L, SnowM. Knee salvage procedures: The indications, techniques and outcomes of large
osteochondral allografts. World J Orthop. 2015;6:340-50.

20. De Caro F, Bisicchia S, Amendola A, Ding L. Large fresh osteochondral allografts of the knee: a
systematic clinical and basic science review of the literature. Arthroscopy. 2015;31:757-65.

21. Gortz S, De Young AJ, Bugbee WD. Fresh osteochondral allografting for steroid-associated
osteonecrosis of the femoral condyles. Clin Orthop Relat Res. 2010;468:1269-78.

22. Gross AE, Shasha N, Aubin P. Long-term followup of the use of fresh osteochondral allografts for
posttraumatic knee defects. Clin Orthop Relat Res. 2005;435:79-87.

23. LevyYD, Gortz S, Pulido PA, McCauley JC, Bugbee WD. Do fresh osteochondral allografts successfully
treat femoral condyle lesions? Clin Orthop Relat Res. 2013;471:231-7.

24. McCulloch PC, Kang RW, Sobhy MH, Hayden JK, Cole BJ. Prospective evaluation of prolonged fresh
osteochondral allograft transplantation of the femoral condyle: minimum 2-year followup. Am J Sports
Med. 2007;35:411-20.

25. Sherman SL, Garrity J, Bauer K, Cook J, Stannard J, Bugbee W. Fresh osteochondral allograft
transplantation for the knee: current concepts. J Am Acad Orthop Surg. 2014;22:121-33.

26. Hunt HE, Sadr K, Deyoung AJ, Gortz S, Bugbee WD. The role of immunologic response in fresh
osteochondral allografting of the knee. Am J Sports Med. 2014;42:886-91.

27. Oakeshott RD, Farine I. Pritzker KP, Langer F, Gross AE. A clinical and histologic analysis of failed
fresh osteochondral allografts. Clin Orthop Rel Res. 1988;233:283-94.

28. Alford JW, Cole BJ: Cartilage restoration, Part 1: Basic science, historical perspective, patient
evaluation, and treatment options. Am J Sports Med. 2005;33:295-306.

29. Osteochondral allograft transplantation and opening wedge tibial osteotomy: Clinical results of a
combined single procedure. Hsu AC, Tirico LEP, Lin AG, Pulido PA, Bugbee WD. Cartilage 2017 1-7.

3o0. FamiliariF, Cinque ME, Chahla J, Godin JA, Olesen ML, Moatshe G, LaPrade RF. Clinical outcomes
and failure rates of osteochondral allograft transplantation in the knee: a systematic review. Am J Sports
Med. 2018;46:3541-9.

31. Noyes FR, Barber-Westin SD. Advanced patellofemoral cartilage lesions in patients younger than 50
years of age: is there an ideal operative option? Arthroscopy. 2013;29:1423-36.

32. Gracitelli GC, Meric G, Pulido PA, Gortz S, De Young AJ, Bugbee WD. Fresh osteochondral allograft
transplantation for isolated patellar cartilage injury. Am J Sports Med. 2015;43:879-84.

33. Chu CR, Convery FR, Akeson WH, Meyers M, Amiel D. Articular cartilage transplantation: clinical
results in the knee. Clin Orthop Relat Res. 1999;360:159-68.

34. Jamali AA, Emmerson BC, Chung C, Convery FR, Bugbee WD. Fresh osteochondral allografts: results
in the patellofemoral joint. Clin Orthop Relat Res. 2005;437:176-85.

35. Torga Spak R, Teitge RA. Fresh osteochondral allografts for patellofemoral arthritis: long-term
followup. Clin Orthop Relat Res. 2006;444:193-200.

36. Cameron JI, Pulido PA, McCauley JC, Bugbee WD. Osteochondral allograft transplantation of the
femoral trochlea. Am J Sports Med 2016;44:633-8.

37. Meric G, Gracitelli GC, Gortz S, De Young AJ, Bugbee WD. Fresh osteochondral allograft
transplantation for bipolar reciprocal osteochondral lesions of the knee. Am J Sports Med 2015;43:709-714

38. Bugbee WD: Fresh osteochondral allografts. ] Knee Surg. 2002 Summer;15(3):191-195.

39. Osteochondral allograft transplantation in the patellofemoral joint. A systematic review. Chahla J,
Sweet MC, Okoroha KR. Am J Sport Med 2019 Oct;47(12):3009-3018

Mentors in Orthopedics | No. o10: March-April 2021 13/14



40. FanL, Ge Z, Zhang C, LiJ, Yu Z, Dang X, Wang K. Circumferential electrocautery of the patella in
primary total knee replacement without patellar replacement: a meta-analysis and systematic review. Sci
Rep. 2015 Mar 24;5:9393

41. Krych AJ, Pareek A, King AH, Johnson NR, Stuart MJ, Williams RJ III. Return to sport after the
surgical management of articular cartilage lesions in the knee: a meta-analysis. Knee Surg Sports
TraumatolArthrosc. 2017;25:3186-96.

42. Nielsen ES, McCauley JC, Pulido PA, BugbeeWD. Return to sport and recreational activity after
osteochondral allograft transplantation in the knee. Am J Sports Med. 2017;45:1608-14.

43. McCarthy MA, Meyer MA, Weber AE, Levy DM, Tilton AK, Yanke AB, Cole BJ. Can competitive
athletes return to high-level play after osteochondral allograft transplantation of the knee? Arthroscopy.
2017;33:1712-7.

44. Nuelle CW, Nuelle JA, Cook JL, Stannard JP. Patient Factors, Donor Age, and Graft Storage Duration
Affect Osteochondral Allograft Outcomes in Knees with or without Comorbidities. ] Knee Surg. 2017
Feb;30(2):179-184

45. Raz G, Safir OA, Backstein DJ, Lee PT, Gross AE. Distal Femoral Fresh Osteochondral Allografts:
Follow-up at a Mean of Twenty-two Years. ] Bone Joint Surg Am. 2014;96:1101-7.

46. Shasha N, Krywulak S, Backstein D, Pressman A, Gross AE. Long-term follow-up of fresh tibial
osteochondral allografts for failed tibial plateau fractures. ] Bone Joint Surg Am. 2003;85-A(suppl 2):33-9.

Mentors in Orthopedics | No. o10: March-April 2021

14/14



	Fresh osteochondral allograft (FOCA) transplantation of the knee a rare used technique in Europe with long term good results
	Author
	Summary
	Keywords
	Introduction
	When and Why
	How to do it
	Patellofemoral transplantations
	Tibiofemoral transplantations
	Conclusion
	References


