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Introduction

Reconstruction of focal chondral defects poses a complex 
clinical problem and is often treated ultimately via arthrod-
esis or arthroplasty. Cartilaginous resurfacing offers an 
alternative therapeutic option, particularly in young or 
highly functional patients in whom arthroplasty or arthrod-
esis may not provide satisfactory outcomes. Traditional 
resurfacing procedures, such as abrasion arthroplasty or 
microfracture, result in the formation of fibrocartilage, with 
often limited improvement due to inherent biomechanical 
differences when compared with native hyaline cartilage.1 
Nonvascularized osteochondral autografting has been used 
to replace articular surfaces with healthy hyaline cartilage 
in both large and small joints. Donor sites have been as dis-
parate as the non-weight-bearing portion of the distal femur, 
the distal articular surface of the hamate, and the osteochon-
dral interface of the rib; recipients include the knee, ankle, 
distal radioulnar, and proximal interphalangeal joints.1-4

However, perfusion and nutrition of these grafts are 
dependent on vascular ingrowth from surrounding bone and 
synovial diffusion. There is growing appreciation for the 
importance of subchondral blood supply in chondrocyte nutri-
tion, with a porcine study demonstrating superior cartilage 
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Abstract
Background: The medial femoral trochlea flap has been used to resurface scaphoids with recalcitrant proximal 
pole fractures or avascular necrosis, providing vascularized osteochondral tissue with similar morphological 
characteristics. This article aims to review the contemporary literature on its use for scaphoid reconstruction. 
Methods: A systematic review of Embase, PubMed, Cochrane Central Register of Controlled Trials, and MEDLINE 
assessed the use of medial femoral trochlea flaps in scaphoids. Results: Eight studies were included, with 76 patients 
at a mean age of 26 years. Forty-three patients underwent clinical review, and 10 patients underwent radiographic 
evaluation, at a mean 23.3 months of follow-up. Flaps were generally performed for proximal pole fractures, avascular 
necrosis, nonunion, or failure of prior fixation; 94.4% of the flaps united. No marked change in sagittal plane motion 
was noted; reductions were seen in axial and coronal plane motion. The Disabilities of the Arm, Shoulder, and Hand 
scores improved from a mean of 25.2 to 11.5. Radiographic markers also improved. A total of 12.3% of patients had 
unplanned return to theater. Three patients required early revision for vascular thrombosis, and 1 patient suffered 
a volar carpal dislocation. Three patients underwent salvage procedures for ongoing pain. Conclusions: Although 
technically demanding, promising early-term to medium-term results are noted with the use of medial femoral 
trochlea flaps in the scaphoid.
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quality and survival in osteochondral vascularized flaps 
when compared with nonvascularized grafts in an intrasyno-
vial environment isolated from surrounding bony vascular 
ingrowth.5 Hence, the use of osteochondral flaps has gained 
acceptance, particularly when considering resurfacing proce-
dures in the carpus, where a paucity of intrinsic vascular sup-
ply and small recipient beds may limit vascular ingrowth.

The medial femoral trochlea (MFT) osteochondral flap 
was first described in 2008 and is of particular use in the 
reconstruction of recalcitrant proximal pole scaphoid non-
unions or avascular degenerative lunates due to its morpho-
logic similarities.6,7 This article aims to review the literature 
on MFT reconstruction of the scaphoid and report on out-
comes, providing a narrative overview and reporting on out-
comes.

Methods

This literature review was performed in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis guidelines. In March 2021, an electronic search was 
conducted using the Ovid MEDLINE, PubMed, Embase, and 
Cochrane Central Register of Controlled Trials databases. To 
achieve maximal search strategy penetration, various combi-
nations of the terms “medial femoral trochlea,” “scaphoid,” 
“non-union,” “carpus,” and “flap” were used as key words or 
Medical Subject Headings terms, or via wildcard inquires. 
After the exclusion of duplicates, title and abstract screening 
was performed to assess relevance. Potentially relevant arti-
cles then underwent full-text screening, with the references 
reviewed to capture additional studies of interest.

All studies that were published in English and reported 
clinical outcomes following the use of osteochondral flaps 
harvested from the MFT for scaphoid reconstruction were 
eligible for inclusion. Studies published in alternate lan-
guages; those reporting on flaps without a chondral compo-
nent (ie, the medial femoral condyle [MFC] osseous flap); 
and those not detailing clinical outcomes were excluded. 
The quality of included studies was graded using the Oxford 
Centre for Evidence-Based Medicine (OCEBM) levels of 
evidence.8 Data were extracted from the text, tables, and 
figures of included articles, and simple statistical analysis 
was performed where possible. Owing to the niche nature 
of the procedure under review, multiple reports have been 
published from the same cohorts. Thus, reports which could 
not be confidently deemed unique were excluded, and data 
with the longest follow-up were included for analysis. Pri-
mary authors of included studies were contacted for clarifi-
cation of data if required.

Results

The literature search yielded 41 articles, with 28 remaining 
after exclusion of duplicates (Figure 1). A further article 

was excluded as it was not published in English, leaving 27 
studies for full-text appraisal. Twelve studies reported on 
clinical outcomes following MFT reconstruction of the 
scaphoid. Four articles reproduced previously published 
data, leaving 8 studies with a cohort of 76 patients from 7 
different centers for inclusion (Table 1). All studies were 
adjudged level 4 using the OCEBM classification. Due to 
heterogeneous outcomes reporting between studies, appro-
priate cohort sizes are reported per variable.

The cohort consisted of 67 men and 9 women, with a 
mean age of 26 years (17-47; n = 72). Forty-three patients 
were able to be reviewed clinically, with a mean of 23.3 
months at final follow-up (12-36; n = 42); a further 10 
patients were assessed via radiographs alone. In all, 42% of 
patients were smokers (n = 19).

The mean interval between initial injury and MFT recon-
struction was 45.2 months (6-96; n = 20). The etiology in 
all patients bar one was a scaphoid fracture with avascular 
necrosis, nonunion, or failure of prior fixation, with resul-
tant inadequate proximal bone stock or quality to permit 
other fixation methods. The remaining patient had Preiser’s 
disease. Fifty-six of the 72 patients had prior operative 
intervention, with a mean of 0.93 previous operations (0-3). 
In total, 58% (39 of 67) of these operations involved inter-
nal fixation with no augmentation, 21% (14 of 67) utilized 
nonvascularized bone graft, and 19% (13 of 67) employed a 
local pedicled osseous flap. One patient underwent excision 
of the proximal pole of the scaphoid.

All patients underwent resurfacing of the proximal pole 
of the scaphoid except for one, who had intercalary resur-
facing of the radioscaphoid articulation (following a scaph-
oid waist fracture nonunion with segmental loss of the 
articular surface). Fixation during MFT reconstruction was 
achieved using Kirschner wires (K-wires), miniplates, com-
pression screws, or a combination. Four of the 72 patients 
received skin paddles for flap monitoring. 94.4% (68 of 72) 
of the MFT osteochondral flaps went on to unite, at a mean 
of 11.6 weeks (7-22; n = 54). Eleven patients underwent 
planned removal of K-wires, screws, or the skin paddle.

There was no marked change in sagittal plane motion, 
with mean preoperative flexion and extension of 42.7° and 
46.8° (n = 39) and postoperative values of 40.8° and 42.2° 
(n = 40), respectively. Similarly, there was a slight reduc-
tion in coronal plane motion after reconstruction, with mean 
preoperative radial and ulnar deviation of 15.0° and 34.4° 
(n = 8), diminishing to 10.9° and 27.8° (n = 22) postopera-
tively. A more marked reduction was noted in axial 
motion—mean postoperative pronation and supination 
were 69.3° and 70.4° (n = 22), down from preoperative 
measurements of 80.0° and 83.6° (n = 7), respectively. 
Only 5 patients had grip strength recorded prior to recon-
struction, with a mean of 27.2 kg; in comparison, measure-
ments across 33 patients after MFT noted an average grip 
strength of 36.1 kg (Table 2).
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The Disabilities of the Arm, Shoulder, and Hand 
(DASH) score dropped from a preoperative mean of 25.2 
(n = 12) to a postoperative value of 11.5 (n = 36). Only 3 
patients completed a preoperative Visual Analog Score 
(VAS) for pain, with an average score of 5 out of 10 (3.5-
8). This improved to a postoperative VAS of 1.6 (0-6; n = 

10). Final Patient-Rated Wrist Evaluation score was 18.7 
(n = 30). A single study commented on resolution of pain, 
with complete resolution in 10 patients from a cohort of 14.

When considering radiographic markers, mean scapholu-
nate angle decreased from 57.2° to 53.0° (n = 22), and mean 
radiolunate angle increased from −1.9° to 4.9° (n = 28). 

Records iden�fied through database
searching
(n = 41)

Addi�onal records iden�fied through
other sources

(n = 0)

Records screened a�er duplicates removed
(n = 28)

Records excluded
(n = 1)

Full-text ar�cles assessed for eligibility
(n = 27)

Full-text ar�cles
excluded, with

reasons
(n = 19)

15 ar�cles not
relevant; 4 ar�cles
u�lized duplicate

dataAr�cles included in review
(n = 8)

Figure 1.  Preferred Reporting Items for Systematic Reviews and Meta-Analysis flow diagram of systematic review.

Table 1.  Summary of Demographics in Included Studies.

Author Y LOE n (MFTs) Etiology
Mean time from injury 

to procedure, mo n (f/u) Mean f/u, mo
Mean 
age, y

Sex 
(M/F)

Burger et al9 2013 IV 14 Proximal pole nonunion 48.6 (14-46) 14 14.0 28.9 12/2
Tremp et al10 2016 IV 1 Proximal pole AVN 6.0 1 36.0 20.0 0/1
Freniere et al11 2019 IV 1 Fracture with AVN 12.0 1 12.0 31.0 1/0
Aribert et al12 2019 IV 2 Proximal pole nonunion NR 2 14.0 28.0 2/0
Pet et al13 2020 IV 41 Fracture with AVN NR 11 clinical/10 

radiographic
28.8 

clinical/24.0 
radiographic

24.1 35/6

Crepaldi et al14 2020 IV 1 Waist fracture with 
intercalary defect

NR 1 36.0 24.0 1/0

Alolabi et al15 2020 IV 4 3 proximal pole nonunion; 
1 Preiser disease

NR 4 20.5 25.5 4/0

Keating et al16 2021 IV 12 Proximal pole scaphoid 
fracture

50.0 8 34.0 31.0 12/0

Note. LOE = level of evidence; MFT = medial femoral trochlea; f/u = follow-up; AVN = avascular necrosis; NR = not recorded.
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Only 1 study measured radioscaphoid angles, with little 
change (45.9° preoperatively to 46° post-reconstruction; n 
= 8); similarly, little difference was reported in carpal 
height ratio (0.49-0.50; n = 20). Features of asymptomatic 
radioscaphoid osteoarthritis were noted on routine radio-
graphic follow-up in 9 of 47 patients, with 2 of these also 
demonstrating midcarpal changes.

Nine patients required an unplanned return to theater 
(12.3%; n = 73). There were 4 early reoperations, with 3 
anastomotic revisions after thrombosis (2 arterial and 1 
venous). The remaining patient was found to have a volar 
radiocarpal dislocation on routine postoperative radio-
graphs following proximal pole reconstruction via a volar 
approach, with revision within 2 weeks of the index opera-
tion. There was one episode of late hardware migration 
requiring removal. Despite MFT reconstruction, 3 patients 
complained of ongoing intractable wrist pain and dysfunc-
tion, requiring salvage in the form of scaphoidectomy and 
4-corner fusion. A single patient complained of persistent 
patellofemoral pain, which was treated with arthroscopic 
debridement of the harvest site and retropatellar area. Four 
of the 76 patients were reported to have a nonunion, with 1 
patient undergoing revision surgery with nonvascularized 
bone grafting; the remainder had not undergone any further 
operations at the final follow-up.

Discussion

Recalcitrant carpal bone nonunions pose a therapeutic conun-
drum, particularly in the settings of juxta-articular fractures or 
avascular nonunion with limited bone stock following prior 
failed fixation, or articular surface involvement with fragmen-
tation. Although arthroplasty or arthrodesis offers salvage 
options, an osteochondral reconstruction may be beneficial, 
allowing resurfacing with hyaline cartilage and healthy under-
lying bone. Nonvascularized graft has been used to resurface 
small osteochondral lesions in convex joint surfaces around the 
body but requires a stable rim to offer the peripheral support 
and large adjacent cancellous surface necessary for integra-
tion.7 Osteochondral autograft with an independent vascular 
supply offers an attractive alternative in peripheral lesions or 
small bones without adequate supporting bone stock.

Malinin and Ouellette17 demonstrated the importance of 
subchondral perfusion for maintenance of osteochondral 
grafts in a baboon model. They harvested numerous dowel 
grafts from the femoral trochlea and lined half of the har-
vest sites with methylmethacrylate cement to prevent vas-
cular ingrowth, before reinserting all the grafts. Although 
both groups showed survival of cartilage at 1 and 3 years 
after surgery on gross, histological, and electromicroscopic 
evaluation, the grafts that had been denied a subchondral 
vascular supply displayed clear degenerative changes. 
Malinin and Ouellette17 concluded that although synovial 
diffusion was sufficient to maintain cartilage nutrition, an 

adequate subchondral perfusion was vital in preventing 
long-term degeneration.

Higgins et  al5 built on this to show that vascularized 
osteochondral flaps demonstrate superior cartilage survival 
and quality in an intrasynovial environment when com-
pared with nonvascularized grafts. Adjacent osteochondral 
segments were harvested (either with a pedicle to maintain 
an autonomous blood supply, or without) and reinserted 
into defects that were lined with cement in the MFT of pigs. 
Histological analysis 6 months later revealed a smooth hya-
line cartilaginous surface with chondrocytes organized in a 
columnar fashion in the vascularized segments; however, 
the nonvascularized grafts showed decreased cartilage 
development with poorer matrix, reduced collagen synthe-
sis, and abnormal chondrocytes.5 He hypothesized that the 
additional difficulty and operative time required in provid-
ing a pedicled vascular supply to autologous osteochondral 
transplant may result in histologically and clinically supe-
rior results when compared with nonvascularized grafts. 
This has been clinically supported in the setting of free toe 
joint transfers, where greater preservation of joint space has 
been noted in vascularized transfers when compared with 
nonvascularized transfers.18

The MFT provides convex osteochondral tissue that can 
be used to resurface carpal bones with complex articular 
fractures or avascular necrosis. Cadaveric modeling has 
shown this region experiences the lowest contact pressures 
in the patellofemoral joint with quadriceps loading, render-
ing it potentially the most favorable harvest site in the distal 
femur.19 The MFT may also display similar dimensions to 
the carpal bones. Computed tomography (CT) in an 
unmatched cohort of nonpathological wrists and knees 
revealed a mean axial radius of curvature (ROC) of the 
MFT of 7.98 mm, comparable to the sagittal ROC of the 
scaphoid (7.97 mm), lunate (9.92 mm), and capitate (6.65 
mm).7 Similarly, the sagittal ROC of the MFT (25.56 mm) 
corresponded to the coronal ROC of the proximal carpal 
row (26.99 mm). However, a more detailed analysis via CT 
of 12 matched cadaveric femurs and scaphoids indicated 
greater anatomical variation, with the MFT surface nearly 
flat in some donors and markedly convex in others.20 
Although the mean ROC for the cohort was not signifi-
cantly different between the radioulnar axis of the proximal 
pole of the scaphoid (17.1 mm) and the craniocaudal axis of 
the MFT (23.6 mm), individual specimens did show greater 
variability, with up to 99% difference noted. A significant 
difference was noted for mean ROC between the mediolat-
eral axis of the MFT and the corresponding dorsovolar 
aspect of the proximal pole of the scaphoid, at 53.5 and 11.7 
mm, respectively.20 The authors concluded that the promis-
ing early reported clinical results from carpal resurfacing 
via MFT flaps may be due to the vascularized nature of the 
osteochondral transfer and that recreation of native scaph-
oid anatomy may be of lesser importance.
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Histological analyses of cartilage biopsies in patients 
undergoing repeat surgery after MFT transplant have con-
firmed the viability of transferred chondrocytes. Zimmer-
man et al21 reported finding uniformly organized and evenly 
spaced viable chondrocytes with unremarkable surrounding 
fibrocartilaginous stroma in a patient who underwent resur-
facing of the lunate for Kienbock disease. Similarly, Fre-
niere et  al11 noted histologically normal cartilage 1 year 
after MFT flap resurfacing of a scaphoid proximal pole, 
despite the patient requiring a scaphoidectomy and midcar-
pal arthrodesis to treat pain that may have been caused by 
radioscaphoid impingement.

The MFT flap has been used to replace a range of articu-
lar surfaces, including the scaphoid, lunate, and the talus.10,13 
The majority of the literature involves scaphoid reconstruc-
tion following either fracture with proximal pole fragmen-
tation or avascular necrosis. The harvested osteochondral 
segment is approximately 2 cm × 1 cm × 1 cm, with the 
longest dimension measuring from proximal to distal and 
used to recreate the greater curvature of the scaphoid.22 
Resurfacing can be performed via either dorsal or volar 
approaches, although the dorsal route is preferred due to 
ease of access to the proximal pole and recipient vessels, 
preservation of supporting volar ligaments, and stable fixa-
tion of the MFT flap to the distal scaphoid.14,15,22 Osteotomy 
of the native scaphoid is performed to allow generous resec-
tion of diseased bone while preserving a thin osteochondral 
sliver to permit midcarpal articulation with the capitate and 
maintain the distal attachments of the scapholunate liga-
ment.23,24 Cadaveric studies suggest that expansion of the 
dimensions of the MFT flap (“overstuffing”) when com-
pared with the native proximal pole may aid in preventing 
carpal malalignment and correcting established dorsal inter-
calated segmental instability.25 After obtaining a snug 
reduction with the native distal scaphoid, the flap is secured 
with a more longitudinal screw than in conventional frac-
ture fixation, to achieve perpendicular compression across 
the osteotomy and avoid prior screw tracks.22

This review assesses outcomes following scaphoid 
resurfacing via MFT flaps. It finds a pooled union rate of 
94.4% at a mean of 11.6 weeks, similar to that reported by 
Kazmers et al26 in his review of all flaps from the medial 
genicular arterial system (97.8%, at an average of 13.9 
weeks). The slight discrepancy in union may be accounted 
for by the larger cohort and higher proportion of smokers 
(42% compared with 36%) in our study. Range of motion 
decreased in all planes after reconstruction; thus, careful 
preoperative patient counseling is key. Despite this, there 
was a substantial improvement in all patient-reported out-
come measures. In particular, the DASH score dropped from 
25.2 to 11.5 (greater than the reported minimally important 
clinical difference of 10), and the VAS improved from 5 to 
1.6.27 These improvements are preserved in the medium 
term—Pet provided the longest available follow-up when he 

reported maintained clinical and radiographic outcomes at a 
mean of 4.1 years after reconstruction in a subgroup of 10 
patients from a cohort which has been otherwise included in 
this review.23

The risk of major complications (excluding nonunion) in 
this review was 10.9%. This risk was similar to the pooled 
rate determined by Kazmers (10.3%); however, when strat-
ified by extremity, Kazmers et  al26 found a lower rate of 
complications during upper limb applications (6.2%, com-
pared with 17.1% for the lower extremity). A single cata-
strophic early failure was noted following proximal pole 
reconstruction via a volar approach—the authors attributed 
the radiocarpal dislocation to the significant soft tissue dis-
section required for exposure, with subsequent loss of pal-
mar capsuloligamentous support (which cannot be repaired 
due to passage of the pedicle), as well as an insufficiently 
sized osteochondral graft.16

An understanding of donor site morbidity is crucial, par-
ticularly when harvest is from an uninvolved limb in often 
young and athletic patients. Giladi et al28 performed a sys-
tematic review of donor site morbidity of all osseous flaps 
from the distal femur in 2017, standardizing outcomes into 
3 categories—good, with no postoperative complications or 
delays in recovery; fair, with delays in recovery (greater 
than 3 months until pain free), persistent mild scar discom-
fort, or donor paresthesia; and poor, with persistent knee 
pain, functional limitation, or requiring a procedural inter-
vention to treat a complication. He found reports on 50 
patients undergoing free MFT flap surgery, with data on 48 
of these presented in a manner permitting analysis. Thirty-
four patients (71%) reported good donor site outcomes; 10 
patients (21%) had fair results; and 4 patients (8%) had poor 
outcomes at a mean follow-up of 26.4 months.28 It must be 
noted that the majority of these patients were derived from 
a single series, with Windhofer et  al29 reporting on 45 
patients from 2 centers undergoing an MFT flap at a mean 
of 27-month follow-up. He found stable tibiofemoral and 
patellofemoral articulations with symmetrical range of 
motion in all patients. The International Knee Documenta-
tion Committee score was used to evaluate general knee 
function, with a mean score of 96 (0 representing maximal 
and 100 representing no disability). The Western Ontario 
and McMaster Universities Osteoarthritis Index assessed 
degeneration and was reported at 6% (with 0% indicating 
no disability and 100% indicating complete incapacity). 
Magnetic resonance imaging and radiographs were per-
formed in 35 patients and demonstrated no degenerative 
change or bone edema on the patella, with normal align-
ment. The site of harvest also appeared completely resur-
faced with fibrocartilage. Despite this, 9% of patients (4 of 
45) reported some degree of continuous knee discomfort 
throughout the day (a mean of 2 out of 10) and 22% (10 of 
45) complained of intermittent knee discomfort. Giladi 
et  al28 commented that although most of the literature 
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regarding distal femoral osseous harvest involved the MFC 
flap, patients undergoing MFT harvest were more likely to 
experience long-term knee pain or dysfunction.

Although not the primary focus of this review, 4 articles 
contained some description of knee pain after MFT harvest, 
with 8 patients of a cohort of 22 reporting minor discomfort 
and a further 2 describing significant pain at the final fol-
low-up.13-16 One patient required knee arthroscopy and 
debridement of the harvest site. In his long-term follow-up 
of a subset of 10 patients at 49 months after MFT harvest, 
Pet et al23 reported a mean Knee Injury and Osteoarthritis 
Outcome Score of 91 (0 indicating no function and 100 
indicating ideal capacity), with lower scores in the sports 
and recreation domain (80) when compared with the activi-
ties of daily living (95). This domain-specific information is 
useful when assessing the appropriateness of MFT recon-
struction in a particular patient.

Other complications of osseous distal femoral flaps 
include saphenous nerve injury, hematoma or seroma for-
mation, and femoral fracture. The frequency of temporary 
saphenous nerve dysfunction (either sensitivity or paraes-
thesia) has been reported as high as 50%—thus, detailed 
preoperative counsel and careful intraoperative nerve iden-
tification and protection are key.30 Half of all secondary 
procedures following distal femoral osseous flaps are due 
to fluid collections, and the application of bone wax to the 
cancellous harvest site and utilization of a drain may mini-
mize this risk.28 Femoral fracture following MFT harvest 
has not been previously reported in the literature and is 
unlikely due to the small harvest size when compared with 
the potential scale of MFC flaps. Fractures have been 
reported after large MFC harvest, with biomechanical stud-
ies revealing no changes in axial stability regardless of 
size, but a greater tendency toward torsional failure when 
exceeding 7 cm in length.31-35 Given the relative recency of 
the use of MFT reconstructive flaps, the literature is lim-
ited by a lack of long-term data regarding donor site mor-
bidity, and extended follow-up is required to elucidate 
chronic sequalae.

The use of osteo-costochondral rib graft is an alternate 
technique allowing autologous resurfacing of the proximal 
scaphoid. Although not replacing like-for-like, the graft 
aims to act as a biological spacer, restoring scaphoid length 
and dimensions, and preventing carpal collapse. Biopsy on 
patients undergoing reoperation for presumed radial sty-
loid impingement after rib grafting demonstrated variable 
survival of surface and deeper chondrocytes, with changes 
in the articulating surface suggestive of adaptive metapla-
sia in the chondral portion of the graft.4 Three studies36-38 
in the literature have reported on a total of 65 patients 
undergoing this procedure, 62 of whom were available for 
clinical follow-up up to a mean of 5 years. Most patients 
experienced improvements in pain and function, with no 
conversions to salvage procedures. However, similar to 

MFT reconstruction, long-term outcomes are lacking, and 
an extended duration of follow-up will be beneficial.

This study has several weaknesses. All included studies 
are case reports or series, with meta-analysis precluded due 
to absence of comparative studies. Heterogeneous out-
comes report limited pooled analysis. For summary pur-
poses, this study averaged DASH scores, but it should be 
noted that the scores are nonlinear. However, this study pro-
vides a systematic review of the literature regarding out-
comes following MFT resurfacing of the scaphoid. It finds 
promising early-term to medium-term clinical and radio-
logical outcomes. Although technically demanding, simi-
larities to scaphoid morphology and the presence of hyaline 
articular cartilage confer the potential of long-term preser-
vation of function and carpal biomechanics. This needs to 
be offset against the pooled complication rate of 10.9%, 
which may diminish once learning curves are overcome. 
Further prospective, long-term, and comparative studies to 
alternative resurfacing and salvage procedures will be ben-
eficial.
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