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Abstract

Purposes: The purpose of this study is to review the use of an allograft or autograft in medial patellofemoral ligament
(MPFL) reconstruction.

Materials and methods: Various electronic databases were searched for relevant articles published from January 2000
to September 2017 that evaluated clinical outcomes of MPFL reconstruction using an autograft or allograft. Data search,
extraction, analysis, and quality assessments were performed based on Cochrane Collaboration guidelines.

Results: The study of 21 autografts and one allograft was included in this review. Although direct comparative studies
were unavailable, the Kujala score and subjective results were reported in the majority of these studies. While the use of
an autograft for MPFL reconstruction yielded satisfactory clinical outcomes with few perioperative complications, no new
outcome has been drawn from the use of allografts.

Conclusions: Although many studies have shown favorable clinical results for MPFL reconstruction using an autograft,
the clinical results of MPFL reconstruction using an allograft have not yet been sufficient to achieve meaningful clinical
results due to low levels of evidence. Direct comparisons were not conducted because there were very few studies on

allografts; thus, further research in this area should be performed in the future.
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Introduction

Recurrent patellar dislocation has an annual incidence
rate ranging from 5.8 to 77.8 per 100,000, with the high-
est incidence rate being in young and active people [1-
3]. Failure to treat patellar dislocation can lead to
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patellar instability, persistent knee pain, and patellofe-
moral osteoarthritis eventually. Hence, appropriate treat-
ment is needed.

Regarding patellar dislocation, the medial patellofemoral
ligament (MPFL) plays a critical function in the patellofe-
moral joint as a primary stabilizer. Treating a patellar
dislocation is challenging for orthopedic surgeons due to
the complex procedures required and possible unsatisfac-
tory results such as frequent recurrence. Although medial
soft-tissue realignment surgery is the conventional treat-
ment to medialize the patella, these procedures do not
reconstruct or repair the MPFL. A rather high recurrent
instability rate of 27% has been reported after medial
capsule reefing [4-7].

Recent studies have indicated that MPFL reconstruction
is associated with favorable clinical outcomes [8—11]. Bitar
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et al. [12] reported that treatment with MPFL reconstruc-
tion using a graft produced good results, based on the
analyses of postoperative recurrences and the better final
clinical score results. Despite previous results, when sur-
geons perform MPFL reconstruction using a graft, there is
debate regarding graft choice, particularly on whether an
autograft or an allograft should be used.

Previous studies have reported clinical outcomes of
MPEFL reconstruction using an autograft such as a semi-
tendinosus, a patellar tendon, or a gracilis tendon [12—
16]. Mikashima et al. [17] have suggested that autografts
are better than allografts because they can achieve better
results using an autogenous tendon without anything
surpassing it in terms of autologous histocompatibility.
Conversely, Hohn et al. [18] suggested that the use of an
allograft can preserve autogenous tissue and may be
preferable in patients with connective tissue disorder or
ligamentous laxity. They found that MPFL reconstruc-
tion using allograft tissue resulted in a low risk of recur-
rent instability, perhaps comparable to what has been
published by others who have used autograft tissue. In
the same vein, some authors have reported that allograft
tissues have some advantages over autografts in terms of
donor-site morbidity, including loss of strength, faster
recovery, decreased surgical time, and use in patients
with connective tissue disorder [19-21]. Despite several
graft-fixation methods having been used for different
types of graft, no consensus has been reached about the
ideal kind of graft.

To clarify these discrepancies and establish evidence
for selecting graft materials for MPFL reconstruction,
the purpose of this study is to review the use of an allo-
graft or autograft in MPFL reconstruction. We hypothe-
sized that both autograft and allograft materials would
yield favorable results for MPFL reconstruction.

Materials and methods

Literature search

We used multiple comprehensive databases to find studies
that reported clinical outcomes of MPFL reconstruction
using an autograft or an allograft for patellar dislocation.
This study adhered to the Cochrane Review Methods.
Reporting was conducted in accordance with Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) Statement. To identify relevant studies, con-
trolled vocabulary and free-text words described in Add-
itional file 1 were used to search MEDLINE, EMBASE, the
Cochrane Central Register of Controlled Trials, Web of Sci-
ence, and SCOPUS databases between January 2000 and
September 2017. Due to the recent development of surgical
techniques and equipment, past research results that are
too old may have a heterogeneous effect on recent research
results. Thus, only studies after the year 2000 were included
and analyzed. All relevant studies were identified regardless
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of language, publication type (article, poster, conference art-
icle, instructional course lectures, etc.), publication journal,
or publication year. This search was updated in September
2017, including reference lists of studies and any review ar-
ticles identified. Reference lists of the investigated studies
were scrutinized to identify any possible additional publica-
tions not found through electronic or manual searches. In
cases of two or more studies by the same author, we deter-
mined whether patients had been “duplicated.” If dupli-
cated, only the latest study was included.

Eligibility criteria

Studies were included in our investigation according to
the following eligibility criteria: (1) subjects were humans
who had received MPFL reconstruction using an autograft
or an allograft, (2) studies that evaluated clinical outcomes of
MPFL reconstruction, and (3) researchers conducted level-I,
-II, -1, or -IV evidence studies. Studies were excluded if they
did not evaluate the effect of surgical technique, focused on
revision surgery, included patellar dislocation after total knee
arthroplasty, had subjects with congenital disease, or con-
nective tissue disorders, only reported non-clinical outcome
measures or intra-operative measures, consisted of level-V
evidence (case report, technical note, and letters to editor),
were review articles, animal studies, or in vitro studies. De-
tailed criteria are summarized in Table 1.

Table 1 Inclusion and exclusion criteria

Inclusion criteria

The subjects that received MPFL reconstruction using autograft or
allograft were human

The studies evaluated the clinical outcomes of MPFL reconstruction

Studies reporting a minimum 2-year follow-up data on clinical
outcomes

Level-, -Il, -lll, or -IV evidence required
No exclusions were made on the basis of language

Studies on this topic which were published since the year 2000

Exclusion criteria

Studies that did not evaluate the clinical outcomes of MPFL
reconstruction

Studies regarding revision surgery
Patellar dislocation after total knee arthroplasty
Subjects who had congenital disease or connective tissue disorders

Combined surgery for treatment other ligament injury such as ACL, PCL,
collateral ligament injuries

Studies reporting less than 2-year follow-up data on clinical outcomes

Level-V evidence (case report, technical note, letters to editor), review
articles

Animal studies or in vitro studies

MPFL medial patellofemoral ligament. ACL anterior cruciate ligament, PCL
posterior cruciate ligament
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Data collection and analysis

Two authors independently assessed the titles or abstracts
of studies identified with the search strategy. Subse-
quently, a full paper review was conducted for the final
inclusion. Uncertainty regarding the study inclusion was
resolved through discussion and consensus. Data were
extracted by authors using predefined forms. They were
then checked for accuracy. We extracted data of study
characteristics and patient demographics (Table 2). Clin-
ical outcomes, such as the Kujala score (mean and stand-
ard deviation (SD) of preoperative and postoperative
score), Lysholm score, Tegner score, redislocation rates
(at final follow-up), instability episodes, subjective results,
reoperation rates, range of motion (ROM), and periopera-
tive complications, are revealed in Table 3.

Assessment of methodological quality

Two investigators independently assessed the methodo-
logical quality of each study using the Coleman method-
ology score [36]. Each study was assessed using 10
methodological criteria, resulting in a final score ranging
from 0 to 100. A perfect score of 100 indicated a study
design that avoided the influence of chance, various
biases, and confounding factors. Each author scored the
methodological quality of each study twice, with a 10-
day interval between assessments. Any disagreement
between authors was resolved through discussion or re-
view by a third investigator.

Results

Study identification

A total of 2151 relevant articles were initially identified.
Of these, 432 were duplicates or published before the
year 2000 in these databases. After screening the remaining
1719 articles using titles and abstracts, all but 34 were
excluded because they were not relevant to the purpose of
the present study. A full-text review of these 34 articles
resulted in the exclusion of 12 articles because they did not
meet the inclusion criteria. The remaining 22 clinical
studies were included for data extraction and systematic
review (Fig. 1) [9, 11-17, 22-32].

Quality of included studies

The mean modified Coleman methodology score of
these included studies was 78.1 + 8.2 (range, 66 to 100).
The results of the mean Coleman methodology score for
each criterion are shown in Table 4.

Data abstraction (qualitative analysis)
Medial patellofemoral ligament reconstruction using an
autograft

Kujala scores Among 21 studies on MPFL reconstruc-
tion with autograft, 20 studies [9, 12-17, 22, 24-35]
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evaluated the Kujala score as a primary clinical outcome.
Five randomized controlled trials (RCTs) [12, 24—26, 35]
and 15 retrospective studies [9, 13-16, 22, 27-34]
reported the Kujala score in MPFL reconstruction with
an autograft, consisting of a total of 698 subjects. The
reported range of postoperative mean Kujala score was
from 80.5 to 96.0 points. There were significant differ-
ences between preoperative and postoperative Kujala
scores in all 20 studies. Regarding surgical techniques,
Wang et al. [33] found that double-bundle (DB) MPFL
reconstruction showed better outcomes compared to
single-bundle (SB) MPFL reconstruction. Kang et al. [24]
reported that a Y-shape graft technique had favorable
outcomes compared to a C-shape graft technique. Con-
versely, Niu et al. [26] and Zhao et al. [35] reported that
MPFL reconstruction had significantly favorable Kujala
scores compared to medial soft-tissue realignment
surgery. However, Astur et al. [15] reported that there
were no statistically significant differences in Kujala
score between the endobutton and anchor fixation
groups. Han et al. [16] reported that the results of the
Kujala score were not associated with the presence of
cartilage lesion, or sex.

Patellar instability (redislocation or subluxation) Of
21 studies (714 subjects) on MPFL reconstruction with
an autograft, only three studies [29, 33, 35] reported
patellar redislocation after surgery. Redislocation oc-
curred in 10 (1.4%) patients. Wang et al. [33] reported
that patellar redislocation occurred more frequently in
SB MPFL reconstruction compared to that in DB MPFL
reconstruction. Although patellar redislocation did not
occur, six studies [11, 13, 17, 22, 25, 30] reported that
the persistent apprehension sign remained in their pa-
tients (10 patients, 1.4%).

Subjective results Various clinical evaluation tools were
used to investigate the subjective results after MPFL recon-
struction using an autograft. For patients who underwent sur-
gery, the percentage of good or excellent satisfaction ranged
from 714 to 100.0% [9, 11, 12, 24, 25, 27, 28, 30, 31, 33]. Ma
et al. [25] found that there were no significant differences in
subjective questionnaire scores between medial retinaculum
plasty and MPFL reconstruction with autograft groups. In
terms of graft type, Kang et al. [24] reported a good or excel-
lent rate of 97.5% in the Y-shape graft group compared to
83.3% in the C-shape graft group with significant difference.

Perioperative complications Among 12 studies [9, 11,
15-17, 25-27, 29, 31-33] that dealt with perioperative
complications, three [26, 27, 32] reported no periopera-
tive complications after MPFL reconstruction with an
autograft. Furthermore, six studies [9, 15, 16, 25, 29, 31]
reported postoperative arthrofibrosis or limitations in



Page 4 of 12

(2019) 31:8

Nha et al. Knee Surgery & Related Research

uonNqopus yim Ll 0c SOHDs (L€l
(€5—¥0) 0€ [SUUN). [RJOWRH  [duuny Jejja1edsuel]  (G1) SNSOUIPUSIWSS 6 gF ¢ Yesboiny 110C ¥ ase) EEN] ‘|B 19 BYNSLO].
¢ Sl Solas ISOJyuy [0€]
(0£=¥7) Sy M3IDS dUaIapialU| Joyoue aINING  (G1) SNSOUIPUSNWRS 8 # —61) L'0g  yesboiny S00C 14 9se)  |orewnel] suods BIng aauy B39 9NOYdS
(€0) siPesn
() L vll 8¢ REIREN
(8Y-0€) /€  M3IDS 2dUI9KAU|  [dUUN) Jejj1edsuel | SNSOUIPUNWSS 1T FGoze yeibony 6007 % 58D paN s10ds rwy  [67] ‘|e 12 ebuoy
VA (09 8y Solas
(FS—77) €€ MSIDS 9DURI9MU|  [SUUN) JejjRledsuel]  (8F) SNSOUIPUSIWSS — :LL  —91) 8¢ Yedboiny 110C v ase) PaW s10dS [ wy  [87] e 19 luued
Bysem 901 4 SoHas Va4
0L F0S  payids pue maids  [suuny Jejaledsuel]  (Z1) SNSOUIPUSIWSS 8 FQpg yelboiny 900¢ % 356D Adodsoiyuy ‘|e 19 BINWION
@) seib+ 71 8Y (44
8 MIIDS DUSISHRU| Joydue a1ning SnsouIpuSIWSS 0l FG/7 yeiboiny 9107 14 1Oy paw dx3 Ui | [97] ‘e 1@ nIN
uoUNQOPUT YuM  [puuny Jejjo1edsuely I 6% z4 EENIES /1]
/'8F 0Ly [ouUUN] |elOWo4 JO Joyouy Qqu SNSOUIpU=1iWeS 0l F8IC &@@Owj{ 900¢ i oseD) @@m_ roto ey ‘e 1o eWIysexinN
2InNs + 44 [4% [43
(S5—¥0) O M3I2S SdURISu=IU| loydue 21nINg - (g€) snsoulpusiwas 0L F¥'8c  yeibony €10t 4 104 Adodsolyuy [Sc] e 1e ey
/T G [ IEIIEN 2soIyuy
P8F /€E MIIDS 9DUUIMUAU|  [SUUN] SNSSI-YOS  (SF) SNSOUIPUSNWSS 8L F99z yelbony 7107 ¥ ase)  |ojewnel] suods Bing sauy  [1] ‘e 19 buey
0s S 8
YC  MIIDS SDURISLRIY| 2ININS  (¢8) SNsoulpusiWeS  :Z¢ F68¢  yeibony €L0c 4 104 Paw siods [ wy  [#¢] '[e 13 Buey
(g) sipeiny €€ (%% 65 EEIIES 6ing ewnel]
(S8-£€) ¥'89  M3IDS DUBIUAIU|  [SUUn) Jejjdledsuel]  (LS) SNSOUIPUSNWRS 6L —GL) €4  jesboiny L10¢ 14 9s€) doyuo Yy [O1] e 33 uey
[puuny Ll (€ ol EEIER [Lie
09 wnuwiuly |easouadoalsp  [auuny Jejjedsuel]  (91) SNSOUIPUSUWIDS v —17) /97 yelboiny 002 % ENCp) Adodsoiyuy 19 Sawoo) eig||3
() sieib +
SNSOUIPU=1IWeS
wnaisouad '(9) SNSOUIPURUUISS S (s a EENIES
(€r—v0) §'LE 01 21nIng Joypue a1nng ©dgl 0L -vl)gz yesboiny L00C 4 ase) Adodsoiyuy [6] e 19 z31Q
L8 8
(6£=57) 1S MaIdS @duaIRLR| loydue 21nng - (g) snsoulpusNwasS /1| Feoe  yesboyy £10¢ 4 S2d Pa s1ods 1wy [€7] ‘[e 39 oobeiq
2Inns inojind vT s L€ SEIEN
(09-v0) 8¢ 19205 |eloWo ININS  (L€) SNSOUIPUSHWSS 'S -zl) Tee yesbony L10c 14 95eD paw s1ods [ wy [€l] e 19 81e@
143 (€¥ 9 Solas 50141y
(P1—-09) ¥LL A3|Ind IO [pUUN] Jeja1edSuUeI]  (9F) SNSOUIPUSLUISS 6 —9) 76l yeibony 5007 ¥ ase)  |ojewnel] suods Bing sauy l<dN-BEETEl]
6 €9 Lc cloc
Pp MIIDS SOUBISUU| IS (L) uopusl Jejld1ed 7L FOvg yelbony 110z L 104 paW s1ods [ Wy [¢1] e 3o Jeug
uouNgopu3 m 8¢ (S¥ 85
$Z WNWIUIA - MIDS 9dUSJaIa1U|  [suun) Jejja1edsuel| (8S) sipeID  0€ -81) 867 yeiboiny 510z € SDY rdoyup usado  [S1] [e 19 Jnisy
d (soou)
(syauow) ) (sIeak) azIs DUSPINS ubisop
awll] dn-mojjo4 uonexiy [eJowa uonexiy Jejo1ed odA1 Yyein  xag oby a|dwies JLEEYN JO [9A] Apnig |euinor Apnig

Yyesbojje ue snsiaA yeiboine ue Bujsn UopRedosIp Jejj21ed Joj UOIdNIISUODIDI JUSWEH| [elowajo|j21ed [eIpatu UO S3IPNIS PapNidUl U3 JO SospdeIeY)) g djqel



Page 5 of 12

(2019) 31:8

Nha et al. Knee Surgery & Related Research

Juswebi| |ela1e|jod [eIpaw TOWY ‘pueq [eiqnol|l g1/ ‘Apnis aAnesedwod aAndadsoid §H4 ‘el pa|joiuod paziwopuel )Y ‘Apnis Loyod aA1dadsolR) SOY

JAS 99 Sy
09 M3IDS SdUIBPAIU|  [Puuny Jejjdedsuel]  (Gi) SNSOUIPUSIUISS 8 FOGe yeiboiny 107 z 1Dy pa s1ods rwy  [G€] ‘e 12 oeyz
'8 0l Solos [¥€]
(SS—¥0) €v Joyduy 2ImnS  (01) Uopusy dejjRled 9y FrLT yelbony €10¢ ¥ 958D U] s3y pswiolg e 13 PISUCUAA
02) syoeib + ¢p 0/
8y  M3IDS DU Joyoue a1ning SNSOUIPUNWSS /T 8F Gz Yeubony €10¢ ¢ SDY doyuo | [g€] e 39 Buepm
uonasul (44 91 E=NES jorewnes |
(8¥-80) 8¢ loyduy SHOWR) sN1o9y (91) sddupend /6 —8l) ¢z yesboiny 910¢ ¥ aseD doyuo 1 [z€] e 32 3jjenep
€ (seaW)
(syauow) IN) (s1eak) 3715 2DU3PINS ubisap
awl| dn-mojjo4 UOIIEXI} [eJowa uolexly Jeja1ed adAy yein  xas aby a|dwes Jea 4O [9A97 Apnig |euinof Apnis

(panujuo)) Yeiboje ue snsiaa yeiboine ue Huisn

uoled0sIp Jejj21ed Joj UOIdNIISUODDI JUSWRD]| [elowjo||1ed [eIPaW UO SAIPNIS PapN|dUl 343 JO sdnsudeIeY)) T djqel



Nha et al. Knee Surgery & Related Research (2019) 31:8 Page 6 of 12

Table 3 Clinical outcomes of the included studies on medial patellofemoral ligament reconstruction for patellar dislocation using
autograft versus allograft

Study Group (n) Clinical outcomes Complications
Astur et al.  Autograft: There were no statistical differences among postoperative No recurrent dislocation or subluxation
[15] 58 Kujala, Fulkerson, and SF-36 questionnaire scores between the 1 patellar fracture in the endobutton group
Endobutton  endobutton and anchor fixation groups. 3 patients had subjective complaints of discomfort in the
(30) In the endobutton group, there were favorable outcomes to endobutton group due to endobutton prominence
Anchor (28)  shorter follow-up length (2-5 years) compared to those with a 2 patients developed postoperative arthrofibrosis, one
longer follow-up length (5-10 years) for both Kujala and for each technique
Fulkerson scores, but no difference for the anchor fixation
group
Bitar et al.  Autograft: Treatment with MPFL reconstruction using the patellar tendon  No patellar recurrent dislocation or subluxation
[12] 21 produced better outcomes compared to non-operative
treatment.

The Kujala score was significantly higher in the MPFL
reconstruction group, when compared with the mean value of
the non-operative group.

The MPFL reconstruction group presented a higher
percentage of good/excellent results (71.4%) when compared
with the non-operative group (25.0%)

Deie et al.  Autograft: There were significant differences between the preoperative No recurrent patellar dislocation
[22] 46 and postoperative Kujala scores. 4 knees had experienced the subluxation sensation and
Based on their results, they recommended MPFL the apprehension signs remained

reconstruction with the advancement of the vastus medialis or
with Insall's procedure.

ROM was investigated as knee extension 0°+ 5° and knee
flexion of 147°+3°

Deie et al.  Autograft: The Kujala score improved from 64 (range, 35-70) to 94.5 No patellar redislocation

[13] 31 (range, 79-100). 1 patient remained with a positive apprehension sign
ROM improved for all patients, with knee extension 0°+ 2° and
knee flexion of 145°+ 3°

Dragoo et Allograft: 8 Based on the KOOS, Lysholm, Tegner, and VR-12 scores, there  No recurrent patellar dislocation
al. [23] were no statistically significant differences between the MPFL  There were no other surgical complications, such as
repair and MPFL reconstruction groups stiffness, infections, painful hardware, or wound
problems, at final follow-up

Drez et al.  Autograft: About 80% of patients showed excellent or good results and 10 patients had patellofemoral crepitus.

[9] 14 14% of patients had fair or poor results. 1 patient had medial facet tenderness
Based on Fulkerson’s functional knee score, 93% had excellent 4 patients lost some flexion motion
or good results. 9 patients had atrophy
Postoperative mean Kujala score was 88.6 (57-100), No apprehension sign
Tegner activity level averaged 6.8 pre-injury and 6.7
postoperatively
Ellera Autograft: According to Crosby-Insall criteria, about 94% of patients had ~ No infection and vascular problems were found
Gomeset 16 excellent or good results. 1 knee, the apprehension sign was positive,
al. [11] According to Aglietti criteria, about 88% of patients had patellofemoral pain was present, and patellar tracking
excellent or good results was abnormal
Patellar crepitus was detected in 10 knees
Han etal.  Autograft: The average ROM was improved from 30 + 2° to125 + 5°. No patellar dislocation or subluxation
[16] 59 Both the mean Kujala score (41.4 versus 82.6) and the mean No apprehension sign

modified Cincinnati score (50.6 versus 88.7) were improved at 3 knees developed postoperative stiffness, but resolved
recent follow-up. There were significant differences between  after 6 months of physical therapy

preoperative and postoperative scores in both scales. In

addition, the results of the very 2 scales were not associated

with the presence of cartilage lesion, and sex

Kang et al. Autograft: Y-graft group versus C-graft group: mean Lysholm score were  No recurrent dislocation or subluxation
[24] 82 923 +3.9 and 884 + 6.8 (significant).
Y-graft (40)  : Mean Kujala score 959+ 4.7 and 91.3 + 9.7 (significant).
C-graft (42) : Good or excellent rate of 97.5% in the Y-graft group
compared with
83.3% in the C-graft group (significant)
Thus, Y-graft technique had favorable outcomes compared to
C-graft procedure

Kang et al. Autograft: The mean Lysholm score increased from 51.8+ 6.2 to 91.7 + No recurrent dislocation or subluxation
[14] 45 4.1 and mean Kujala score was from 534 + 5.3 to 90.9 + 6.6. None remained with a positive apprehension sign after
There were significant differences between preoperative and ~ surgery
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Table 3 Clinical outcomes of the included studies on medial patellofemoral ligament reconstruction for patellar dislocation using
autograft versus allograft (Continued)

Study Group (n)

Clinical outcomes

Complications

Ma et al. Autograft:
[25] 32

Mikashima  Autograft:
etal [17] 24
Anchor (12)
Patellar
tunnel (12)

Niuetal.  Autograft:
[26] 22

Nomura et Autograft:
al. [27] 12

Panni et al. Autograft:
[28] 48

Ronga et  Autograft:
al. [29] 28

Schottle et Autograft:
al. [30] 15

Torisuka et Autograft:
al. [31] 20

Vavalle et Autograft:

postoperative scores

When MPFL reconstruction technique was compared to
medial retinaculum plasty, medial retinaculum plasty yielded
similar results to MPFL reconstruction for recurrent patellar
instability.

Median Kujala score improved from 54 (46-63) to 87 (78-100)'
Median Tegner score improved from 3 (1-5) to 5 (2-8).

There were no significant differences in Kujala, Tegner, and
subjective questionnaire scores between medial retinaculum
plasty and MPFL reconstruction groups.

About 88% of patients had excellent or good results

Postoperative mean Kujala score was improved from 30.5 + 6.7
to 95.2+ 129 (range, 82—-100).

About 76.5% of patients resumed sports activity at the
previous level.

Extensor and flexor strength of the affected knee to the
unaffected knee were improved.

The author recommended suturing to fibrous tissue and the
patellar periosteum as the first choice

Mean Kujala score improved significantly from 56.7 £ 17.7 to
86.8 + 14.4 at 48 months follow-up.

Mean Lysholm score improved significantly from 59.9 + 3.8 to
924+ 1.9 at 48 months follow-up.

The clinical outcomes of the MPFL reconstruction group are
better than that of the medial retinaculum plasty group

Kujala score improved from 61.7 +4.9 to 96.0 + 5.2.

According to the grading system of Insall, 83% of patients had
excellent or good results and 17% of patients had fair results.
There was no poor result

Mean Kujala score improved significantly from 56.7 £ 17.7 to
86.8 £ 14.4.

Mean Larsen score improved significantly from 124 +3.2 to
171 £27.

Mean Fulkerson’s knee score improved significantly from
59.2+21.8 t0 90.1 + 14.0.

Mean modified Lysholm score improved significantly from
576+ 19610 88.1+16.2.

87% of patients were either satisfied or very satisfied with the
pain relief achieved

Mean modified Cincinnati score increased from 52+ 19 (range,
44-67) to 89+ 21 (range, 74-100).

Mean Kujala score increased from 45+ 17 (range, 39-53) to
83 + 14 (range, 74-91).

Both clinical scales did not show significant differences in
patients with and without osteochondral lesions.

There were no significant differences in the Insall-Salvati Index
between preoperative and postoperative results.

The muscle volume of the thigh of the operated limb
increased with time, but remained less well developed than
those of the non-operated limb

Mean Kujala score improved from 53.3 (range, 31-76) to 85.7
(range, 55-100) at latest follow-up.

86% of patients had excellent or good results and 13% of
patients had fair results.

Previous surgery or mild trochlear dysplasia had no influence
on the clinical outcomes.

MPFL reconstruction reduces patellar tilt and may correct
patellar alta

The average postoperative Kujala score was 96 + 5 (84-100).
According to Crosby-Insall criteria, all patients were graded as
having excellent or good outcomes

Both Kujala score and Lysholm scores were improved from

In 3 patients (9%) in the MPFL reconstruction group,
patellar lateral shift was observed that exceeded 1.5 cm
but was less than 2.0 cm.

2 knees had mild anterior knee pain and limitation
during flexion activities. A flexion deficit of less than 5°
remained at final evaluation

No extension deficit

2 cases of patellar fracture
1 case had a persistent patellar apprehension sign

No superficial wound infection
No deep vein thrombosis and ROM limitation
No patellar redislocation

No recurrent dislocation or subluxation
No positive apprehension sign
No perioperative complications

No patellar dislocation postoperatively

2 patients reported persistent anterior knee pain

2 female patients were found to have knee-joint stiffness
3 male patients experienced a new episode of patellar
dislocation

3 knees with persistent patellar apprehension

No redislocation or patellar fracture
1 patient with patella infera due to arthrofibrosis

No recurrent episodes of dislocation or subluxation
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Table 3 Clinical outcomes of the included studies on medial patellofemoral ligament reconstruction for patellar dislocation using

autograft versus allograft (Continued)

Study Group (n) Clinical outcomes Complications
al. [32] 16 35.8 and 43.3 to 88.8 and 89.3, respectively No complication occurred.
Wang et Autograft: Both SB and DB MPFL reconstruction can effectively restore Superficial wound infection occurred in 1 patient of each
al. [33] 70 patellar stability and improve knee function. group.
SB: 26 DB MPFL reconstruction showed better clinical outcomes There was no deep vein thrombosis or ROM limitation in
DB: 44 compared to those of SB MPFL reconstruction. either group
Patellar instability rates: SB: 19.2% and 26.9% at 12 months and  Patellar redislocation: 3 in SB group, none in DB group
48 months (significant),
DB: 2.27% and 4.54% at 12 months and 48 months,
respectively (n. s)).
Kujala score: SB: 87.8 +4.0 and 80.5 + 3.6 at 12 months and 48
months (significant),
DB: 92343 and 929+ 2.5 at 12 months and 48 months,
respectively (n. s).
Subjective questionnaire score
SB: excellent and good rates were 88.5% and 80.8% at 12
months and at 48 months,
DB: excellent and good rates were 97.7% and 95.5% at 12
months and at 48 months, respectively
Witonski et Autograft: There were significant improvements found between No recurrent dislocation
al. [34] 10 preoperative and postoperative results in terms of clinical
scales such as the Kujala score, the KOOS questionnaire, and
most aspects of the SF-36 questionnaire
Zhao et al.  Autograft: When the MPFL reconstruction technique was compared to 1 patient experienced an episode of redislocation.
[35] 45 medial retinaculum plication, there were significantly favorable 3 patients experienced multiple episodes of patellar

outcomes in IKDC, Lysholm and Kujala scores at the 60

months' follow-up.

IKDC subjective score improved from 46.3 £ 4.4 to 794 + 6.8 at

60 months’ follow-up.

instability
The failure rate of the MPFL reconstruction group was
revealed as 8.9%

Lysholm score improved from 52.1 + 84 t086.9 + 6.1 at 60

months' follow-up.

Kujala score improved from 689 +6.8 to 874+ 5.7 at 60

months' follow-up.

Tegner score improved from 3.1+ 1.9 to 5.7+ 1.7 at 60

months' follow-up

SF-36 short form-36, MPFL medial patellofemoral ligament, ROM range of motion, KOOS Knee Injury and Osteoarthritis Outcome Score, VR-12 Veterans RAND 12-
Item Health Survey, SB single bundle, DB double bundle, IKDC International Knee Documentation Committee

the ROM. Flexion deficit was particularly prominent
after the surgery. However, extension deficit was not
found. Mikashima et al. [17] reported that there were
two cases of patellar fracture in patients using an auto-
graft. There were no infections or vascular problems
such as deep vein thrombosis. However, one study [33]
reported two cases of superficial wound infection.

Medial patellofemoral ligament reconstruction using
allograft

clinical evaluation scales MPFL reconstruction using
allografts was also subjected to qualitative analysis. To
evaluate clinical outcomes after MPFL reconstruction
using allografts, only one study [23] was included. Using
clinical knee evaluation scales, such as the KOOS (Knee
Injury and Osteoarthritis Outcome Score), Lysholm,
Tegner, and VR-12 (Veterans RAND 12-Item Health
Survey), Dragoo et al. [23] have investigated whether
MPEL repair is superior to MPFL reconstruction using a
semitendinosus allograft. They found that there were no

statistically significant differences in clinical outcomes
between the two techniques. Thus, they concluded that
MPEFL repair or reconstruction with an allograft might
lead to clinically acceptable results at 2-year follow-up.

Perioperative complications One study reported peri-
operative complications after MPFL reconstruction with
an allograft. Dragoo et al. [23] reported that, despite one
report of postoperative recurrent dislocation in their
MPEFL repair cohort with a recurrence rate of 4%, there
were no recurrent dislocations in any patients initially
treated with MPFL reconstruction. Furthermore, there
were no other surgical complications, including stiffness,
infections, painful metalwork, or wound problems at the
final follow-up.

Discussion

In the present study, we assessed evidence from clinical
studies that evaluated treatment outcomes after MPFL
reconstruction using autograft or allograft materials. Al-
though direct comparative studies were unavailable, the
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Records identified through database searching
Medline (n=801), EMBASE (n=712), Cochrane (n=8), Web of Science (n=164), SCOPUS (n=466)
Total (n=2151)

l

(n=1719)

Records after duplicates removed

Studies which published since 2000 years

l

Records screened

(n=1719)

l

eligibility
(n=34)

Full-text articles assessed for

Records excluded
—_—
(n=1685)
Full-text articles excluded,
- > with reasons
(n=12)

l

(n=22)

Finally, studies included in qualitative analysis

(Systematic review)

Fig. 1 Flow diagram of the Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA)

Table 4 Overall Coleman methodology score for each criterion

Criteria (maximum score) Mean Standard deviation Range

Part A

1.Study size (10) 4.1 37 0-10

2. Mean follow-up (5) 50 0 5

3. Number of procedures (10) 100 0 10

4. Type of study (15) 39 6.5 0-15

5. Diagnostic certainty (5) 50 0 5

6. Surgery description (5) 50 0 5

7. Rehabilitation description (10) 9.6 2.1 0-10
Part B

1.0utcome criteria (10) 100 0 10

2. Procedure for outcomes (15) 117 16 11-15

3. Selection process (15) 139 21 10-15
Coleman methodology score (100) 78.1 82 66-100

Kujala score and subjective results from the majority of
studies indicated that an autograft for MPFL recon-
struction yielded satisfactory clinical outcomes after
MPEFL reconstruction. However, no new outcome has
been drawn from the use of allografts. The present
study showed low rates of occurrence of perioperative
complications in both groups. Furthermore, the rate of
postoperative patellar instability was low at about 2.8%,
and this value is similar to the pooled estimated value
of postoperative redislocation rate observed in a previ-
ous review [37]. The results of the present systematic
review partly supported our hypothesis that either auto-
graft or allograft materials would yield favorable results
for MPFL reconstruction. However, due to insufficient
data description, direct comparison between both groups
was not performed; thus, which technique yields better
improvements in clinical outcome for MPFL reconstruc-
tion remains inconclusive.
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Although many studies have investigated graft materials
after anterior cruciate ligament (ACL) or posterior cruciate
ligament (PCL) reconstruction, direct comparisons of clin-
ical outcomes after MPFL reconstruction with autograft
versus allograft are rarely reported. Only one study
performed a direct comparison of an autograft versus an
allograft for MPFL reconstruction [38]. However, that study
was not included in the present review because it did not
satisfy our inclusion due to the short-term follow-up
period. In that study, Calvo Rodriguez et al. [38] reported
that one patient received revision surgery due to poor posi-
tioning of the anchors. Furthermore, one patient had a
non-displaced patellar fracture related to the bone tunnel
and another patient had a flexion deficit. These three pa-
tients had received an allograft for MPFL reconstruction.
Although three cases of perioperative complications oc-
curred in their subjects, recurrent dislocations or graft-re-
lated complications were not observed. Ultimately, there
were no significant differences in clinical outcomes between
the two groups. Unlike that study, the present study did not
conduct a direct comparison for MPFL reconstruction
using autograft versus allograft. However, according to Sil-
lanpaa et al.’s classification [39], almost all studies reporting
the Kujala score were classified in the “good” category
(85—94 points) for both groups. The results of the present
study are similar to those of Calvo Rodriguez et al. Both
studies revealed that MPFL reconstruction using both grafts
had a favorable clinical outcome. To strengthen the evi-
dence of these results, prospective (high-quality large-scale)
comparative studies with similar clinical conditions are
encouraged.

There is critical debate regarding the various surgical
procedures concomitantly performed with MPFL recon-
struction considering numerous predisposing factors,
such as trochlear dysplasia, patellar height, graft types,
rotational abnormalities of the tibia and femur, and the
anterior tibial tuberosity to trochlear groove (TT-TGQG)
distance [40]. To evaluate one independent factor, re-
moving all confounding factors is ideal to reduce the
risk of bias. For this reason, some authors have
intentionally removed these confounding variables from
consideration by narrowing their inclusion criteria [40].
However, strict control of all confounding factors affect-
ing clinical outcomes is limited in practice. This concept
is associated with “effectiveness” (heterogenous, more
practical, “real-world”) studies in normal clinical condi-
tions likely encountered in a real clinical trial [41].
Hence, the findings of the present study should be inter-
preted with great caution because the data involved
were extracted from somewhat heterogenous studies.
Besides, concomitant surgeries, such as lateral retinacu-
lar release and tibial tuberosity transfer, might increase
surgery-related complications. Similarly, Buckens et al.
[42] have considered that the heterogeneity of their
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series, with different concomitant procedures, might
underestimate the real success of MPFL reconstruction.
As such, our results imply that isolating MPFL recon-
struction using autografts or allografts might produce
more satisfactory results. If the authors want to focus on
the “efficacy” (homogenous subjects, interventions, com-
parators, and outcome measures), future investigations
should aim to establish more uniform criteria for select-
ing patients to undergo this procedure.

Based on the Coleman scales to assess the methodo-
logical quality, almost all the criteria in each study
revealed a higher score. However, major sections of
methodological deficiencies remained, including study
size and type of the study. Theoretically, large-scale pro-
spective studies would provide the rigorous control of
potentially confounding factors. Thus, the present study
critically appraised and synthesized the available
evidence on this topic to provide a conclusion to a
debatable issue. Further prospective studies are needed
in the future to address methodological limitations.
Screening and data extraction of the present study were
carried out by two independent reviewers. This is one
strength of our study. Although several recent systematic
reviews have focused on ACL or PCL reconstruction
with either an autograft or an allograft, less is known re-
garding autograft versus allograft for MPFL reconstruc-
tion. This study provides valuable evidence in support of
MPFL reconstruction using an autograft or an allograft.

Despite its strengths, our study has some limitations.
First, a relatively small number of prospective studies
were included on each topic in our systematic review.
There are few previously published original prospective
studies with low risk of bias on this topic which is an
absolute limitation. A review that is based on low-qual-
ity studies can affect conclusions. Second, in addition to
demographic factors such as sex, age, and weight, tech-
nical factors regarding surgical methods also need to be
controlled, including the transpatellar tunnel technique
or non-transpatellar tunnel technique, various graft
types, and fixation methods because they might affect
the results following MPFL reconstruction. Third, we
did not fully consider concomitant procedures that
could affected clinical outcomes, such as tibial tuberos-
ity transfer, lateral retinacular lengthening, or trochleo-
plasty. In other words, the methodologies of the studies
included here are different from each other; they have
heterogeneity. Due to such heterogeneity and the
absence of direct comparative studies, we could not
compare these two graft materials using statistical
methods or conclude which graft material was better.

Conclusions
Although many studies showed favorable clinical results
for MPFL reconstruction using an autograft, the clinical
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results of MPFL reconstruction using an allograft have
not yet been sufficient to achieve a meaningful clinical
result due to low evidence. Direct comparisons were not
conducted because there were very few studies on allo-
grafts; thus, further research in this area should be per-
formed in the future.
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