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Abstract

Purpose This study aims to report the long-term results of

lateral release and medial plication in patients with recur-

rent patellar dislocation.

Methods In this study, 31 patients who underwent surgery

for recurrent patellar dislocation were retrospectively

reviewed between 1994 and 2004. Among the 31 patients

were 12 male and 19 female patients. The average age was

23.9 ± 4.8 years, and the mean follow-up period was

11.6 ± 2.4 years.

Results Three patients had postoperative dislocations.

The mean Kujala score significantly improved from 57.5 ±

13.2 points preoperatively to 89.2 ± 8.7 points at the final

follow-up (P \ 0.0001). The median Tegner activity score

significantly improved from 3 (range, 1–5) at preoperative

examination to 7 (range, 3–9) at the final follow-up

(P \ 0.0001). Ten patients were rated as excellent, 18 as

good, 2 as fair, and 1 as poor. The congruence angle

improved from 16.5� ± 3.0� to -2.8� ± 2.7�, and the

lateral patellofemoral angle improved from -4.2� ± 1.9�
to 8.2� ± 2.5�. There was no case of osteoarthritis at the

final follow-up.

Conclusions Percutaneous lateral release and medial pli-

cation showed satisfactory results with limited morbidity in

the long-term follow-up. This traditional method remains a

simple and effective surgical procedure for recurrent

patellar dislocation.

Level of evidence Therapeutic, Level IV.

Keywords Patella � Recurrent dislocation �
Lateral release � Medial plication

Introduction

Recurrent patellar dislocation and subluxation are com-

monly present in young and physically active people.

Numerous etiological factors for this injury have been

proposed [10]. Previous studies reported a prevalence of

0.043%, being more common among women than men [8].

Historically, patients diagnosed with primary patellar dis-

location have been managed conservatively. A previous

study suggested that between 40 and 60% of patients

managed conservatively experience recurrent patellar dis-

location and subluxation [37]. Recurrent instability often

necessitates surgical intervention. Depending on the cause

of dislocation, different operations are adopted. In instan-

ces of severe trochlear dysplasia, trochleoplasty is indi-

cated. If extensor mechanism disorders are present,

proximal realignment, distal realignment, or combined

surgery is adopted. In case of lower limb malalignment

(increase of Q-angle) or patella alta, distal realignment

surgery is indicated. In most cases, proximal soft-tissue

procedures are indicated. The ideal candidates for proximal

soft-tissue procedures have a normal Q-angle, insufficient

medial structures, and initial instability resulting from a

traumatic event [19, 42]. Proximal soft-tissue procedures

seek to balance the medial and lateral soft tissues. The

rationale for these procedures is that recurrent patellar

dislocation is due to anatomical vulnerability of the medial

structures, including the medial patellofemoral ligament,

medial retinaculum, vastus medialis obliquus, and tightness

of the lateral structures such as the retinaculum or the

iliotibial band [13, 17, 41]. Although various proximal
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soft-tissue procedures have been proposed, there is no

consensus on the most effective procedure. Even though

percutaneous lateral release and medial plication is an old-

fashion procedure, good results have been numerously

reported, citing its simplicity and relatively easy manipu-

lation of tension [4, 27, 35]. However, studies on the

long-term results of this procedure are still insufficient.

Therefore, this study aimed to report the long-term results

of lateral release and medial plication for the treatment of

recurrent patellar dislocation. It was hypothesized that this

surgical procedure would demonstrate good outcomes over

7 years of follow-up.

Materials and methods

Between 1994 and 2004, 56 patients underwent percuta-

neous lateral release and medial plication under arthros-

copy for recurrent patellar dislocation. However, only 43

patients were able to be followed up for more than 7 years.

Surgery was performed by the senior author of this study.

The institutional review board of Gangnam Severance

Hospital approved this study.

Surgical indications included patients who experienced

recurrent patellar dislocation under low energy on history

taking and whose apprehension test was positive on

physical examination. Exclusion criteria were as follows:

(1) Q-angle greater than 20�, (2) patella alta (Insall-Salvati

ratio[1.2), (3) patients who had surgery immediately after

trauma due to a large cartilage lesion, (4) a history of

previous surgery for recurrent patellar dislocation, (5) a

severe trochlear dysplasia (Dejour’s classification B, C, D)

[15], and (6) a congenital patellar dislocation. We found 31

patients who met the above criteria for inclusion: 12 men

and 19 women. In total, 12 patients were excluded. Ten

patients were excluded because they underwent both the

proximal and distal procedures due to an increased Q-angle

(4 patients), patella alta (2 patients), previous surgery

(1 patient), and combined causes (3 patients). The

remaining two patients were excluded due to immediate

surgery after trauma.

All patients were assessed with the Kujala knee score

[25] and the Tegner activity scale [40] before and after the

operation. In addition, the patient-rating questionnaire as

described by Drez et al. [20] was used at the final follow-up

to reflect the subjective evaluation of patients. On this

subjective scale, patients selected one of the following

statements: (1) The knee has markedly improved, and I

have returned to all activities. (2) The knee has improved,

but there is still occasional discomfort or problems during

sports activities. (3) The knee has improved, but I am still

unable to return to sports activities. (4) The knee is not

better or worse than before surgery. The patients subjec-

tively graded each item as excellent, good, fair, or poor.

Radiographic examination consisted of the anterior–pos-

terior view, the lateral view, and the Merchant axial view.

An MRI was performed only when cartilage damage was

suspected. Congruence angle, sulcus angle, and lateral

patellofemoral angle were measured in the Merchant axial

view. The shape of the patella was decided according to the

Wiberg classification [44]. Trochlear dysplasia was defined

by a positive crossing sign on a true lateral radiograph or a

sulcus angle in the axial view greater than 145� [15]. In

order to determine the stage of arthritis, the condition of the

patellofemoral joint was assessed according to the Kell-

gren-Lawrence system. The femorotibial joint was also

assessed to compare with the patellofemoral joint in order

to distinguish arthritis due to surgery from arthritis due to

aging. Patellofemoral joint arthritis was considered to have

progressed after surgery when all three observers agreed

that arthritis in the patellofemoral joint had progressed

more than that in the femorotibial joint.

Surgical procedure

The patella was easily subluxed or completely dislocated in

all cases with laterally directed passive pressure under

anesthesia. A tourniquet was inflated, and standard knee

arthroscopy was performed. Chondral and osteochondral

loose bodies not amenable to reattachment were removed.

The medial retinaculum was injured by an electrocautery

device so that medial plication would be strengthened

through adhesion. Using No. 1 Ethibond sutures (Ethicon

Inc, Somerville, NJ), the medial retinaculum was advanced

to the medial border of the patella using at least four

mattress sutures. A generous lateral release was then per-

formed from the superior pole of the patella to the inferior

pole, avoiding the vastus lateralis under direct arthroscopic

visualization. Lateral release was performed until the

patella was tilted 90� to the plane of the trochlear surface

with the knee fully extended [1]. An arthroscope was

then reintroduced to confirm centralization of the patella

within the trochlear groove, and suture tension was either

increased or decreased as necessary. After the tourniquet

was deflated, patellar tracking was grossly reevaluated to

confirm that the initial contact was centralized and main-

tained throughout flexion (from 45� to 90�). Finally, after

adjusting tension, the sutures were then tied with the knee

at full extension. After surgery, the knee was immobilized

at full extension for 4 weeks. At 1 day after surgery,

patients were allowed to use crutches with partial weight

bearing. Four weeks after surgery, passive and active range

of motion and quadriceps-strengthening exercises were

gradually initiated.
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Statistical analysis

SPSS software (version 18; SPSS, Chicago, IL) was used

for statistical analyses. The Wilcoxon signed rank test was

used to compare the preoperative and postoperative Kujala

knee scores, Tegner activity scores, congruence angles, and

lateral patellofemoral angles. The level of significance was

set at P \ 0.05.

Results

The average age at the time of operation was 23.9 ±

4.8 years (range, 14–32). All patients had a history of trauma

prior to the operation. The average number of dislocations

before the operation was 9.5 ± 2.9 times, and the average

time from trauma to operation was 37.6 ± 7.4 months. The

mean follow-up period was 11.6 ± 2.4 years (range,

7–16.9 years). On the preoperative axial radiographs,

Wiberg type II patella was found in 27 patients, and Wiberg

type I patella was found in four patients. Sixteen patients

(52%) were diagnosed with trochlear dysplasia. Eight

patients (26%) had an osteochondral lesion that ranged

from 0.8 to 1.6 cm (mean, 1.1 cm). The mean Kujala

score significantly improved from 57.5 ± 13.2 points pre-

operatively to 89.2 ± 8.7 points at the final follow-up

(P \ 0.0001). The median Tegner activity score signifi-

cantly improved from 3 (range, 1–5) at preoperative exam-

ination to 7 (range, 3–9) at the final follow-up (P \ 0.0001).

On the patient’s subjective evaluation, 10 knees (32%) were

rated as excellent, 18 (58%) as good, two (6%) as fair, and

one (3%) as poor. After surgery, the average congruence

angle improved from 16.5� ± 3.0� to -2.8� ± 2.7�, and

the average lateral patellofemoral angle improved from

-4.2� ± 1.9� to 8.2� ± 2.5� (P \ 0.0001). There was no

case where progression of patellofemoral arthritis was

agreed upon by all three observers (Fig. 1).

In this study, three knees had recurrent instability and

required a revision operation: two knees with trochlear

dysplasia and one with generalized laxity defined by Carter

and Wilkinson [11]. As minor complications, there were

two knees with aspiration due to hematomas and one knee

with superficial infection, which were treated with antibi-

otics for 2 weeks. There were three knees that had a loss of

flexion of less than 135�; however, this did not cause any

problem in daily life.

Fig. 1 A preoperative radiograph (A-1) of a 14-year-old female

patient and a radiograph taken 16.9 years after surgery (A-2). No

progression of osteoarthritis was noted. A preoperative radiograph

(B-1) of a 25-year-old male patient and a radiograph taken 7.5 years

after surgery (B-2). Only two of three observers agreed that

osteoarthritis had progressed due to the formation of a small

osteophyte (black arrow)
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Discussion

The principal findings of this investigation were that the

long-term clinical and radiographic results of percutaneous

lateral release and medial plication were satisfactory, and

there were no reports of progression of patellofemoral

arthritis.

The frequency of recurrent dislocation after acute

patellar dislocation was reported to be 40–60% with con-

servative treatment and 10–30% with operation. The most

common causes are reported to be extensor mechanism

disorders such as impairment of soft-tissue restraints,

patella alta, genu valgum, and malrotation of the lower

extremity [36, 37]. We excluded patients who needed distal

realignment surgery due to patella alta and an increased

Q-angle.

Although many proximal realignment operations have

been proposed, there is no consensus on the most effective

treatment. With the initial arthroscopic procedure for

patellar dislocation as reported by Yamamoto [45],

arthroscopy has been used either directly or indirectly in

the treatment of patellar dislocation. After this technique,

an all-inside technique was also introduced [3, 22]. How-

ever, in comparison with the all-inside technique, the

procedure of mini-open medial plication and lateral release

has the technical advantages of being a simple procedure

and requiring a shorter operation time. This procedure also

has an advantage with regard to dynamics in medial pli-

cation balancing, as the tensioning point is not from the

front (anterior portal) but rather from the medial portion of

the patella. Also, the procedure maintains a cosmetic

advantage as it makes an incision smaller than 2 cm,

except for the arthroscopic portal.

Ever since Warren et al. [43] reported on the medial

patellofemoral ligament (MPFL) as the main static restraint

against lateral dislocation of the patella in 1979, MPFL

repair or reconstruction has been widely used [6, 18, 21, 31].

MPFL repair often may not be possible because it may be

difficult to identify this ligament in chronic cases. In our

case series, there were no cases possibly identified for

MPFL repair. Arendt et al. [6] also reported that isolated

MPFL repair for the treatment of recurrent patellar dislo-

cations showed a high failure rate. Also, MPFL recon-

struction has some limitations, including the lack of

consensus over the insertion isometric point and graft

choice [5, 30, 38]. It is also a technically demanding pro-

cedure, especially in terms of appropriate tensioning. Some

investigators think medial plication, rather than MPFL

repair, has greater mechanical strength as it grasps the

entire width of the medial retinaculum, including the

MPFL [27]. The two procedures cannot be directly com-

pared by simply reviewing previous studies due to their

differences in materials and methods of analysis. However,

previous studies have reported good results with medial

plication (Table 1), and this study has shown a similar

functional score in comparison to previous ligament

reconstruction surgery studies (Table 2). The long-term

results of MPFL reconstruction by Nomura et al. reported a

subjective satisfaction of 87.5% and a recurrence rate of

9.1%. Similarly, our study resulted in a subjective satis-

faction of 90.3% and a recurrence rate of 9.7%.

Compared with ligament reconstruction surgery, one of

the benefits of the lateral release and medial plication

procedure is that it has a cosmetic advantage. Second,

intra-articular lesions can be treated simultaneously. Third,

postoperative pain and joint stiffness are much less severe

Table 1 Outcome assessment and follow-up in medial plication studies

Kujala patellofemoral

disorder score

Lysholm

score

Tegner

score

Subjective

dataa
Failed

caseb
Mean follow-up

year

Yamato [45] – – – – 1/30 cases (1–7)

Small [35] – – – 25/27 cases 1.6 (1.5–2.25)

Halbrecht [22] Preop: 41.5

Postop: 79.3

– – – 0/29 cases 2

Nam et al. [27] Preop: –

Postop: 88.2

– Preop: 3.7

Postop: 6.9

21/23 cases 2/23 cases 4.4 (1.4–14)

Schöttle et al. [33] – Preop: 44

Postop: 62.8

Preop: 1.5

Postop: 4.8

– 4/48 cases 1

Miller et al. [26] – Preop: 54

Postop: 91

Preop: 3.3

Postop: 6.2

24/25 cases 0/25 cases 5.1 (2–10)

–: Not specified in the study
a Subjective data were measured by each author’s own method. (Good or excellent cases/all cases)
b Failed case is defined as a case with postoperative recurrence or that with positive apprehension on physical examination. (Failed cases/all

cases)
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than those after reconstruction surgery [24]. Last, its

technique is comparatively simple, and it is easy to deter-

mine congruent tracking because the position and tracking

of the patella are easily corrected during the procedure.

Although some investigators argued that congruent track-

ing must be determined through arthroscopy [4, 27], we

determined the final congruent tracking with flexion from

45� to 90� with the naked eye after tourniquet deflation. We

made this determination based on the notion that patel-

lofemoral tracking can change while the joint is inflated by

fluid and the thigh is pressed by tourniquet and an arthro-

scopic view may be limited by bleeding after lateral

release. Previous studies reported excessive medial plica-

tion [26], and we also had two cases that seemed to have

been excessively corrected. This overcorrection disap-

peared spontaneously during the follow-up period (Fig. 2).

Many investigators reported that a realignment proce-

dure is likely to cause arthritis in the patellofemoral and

femorotibial joints [9, 23, 34]. Nomura et al. [29] reported

two cases of arthritis in the femorotibial and patellofemoral

joints after MPFL reconstruction surgery. In this study, all

three observers reported that five patients were found with

progression of patellofemoral joint arthritis, but we did not

deem the progression of this arthritis as a result of the

surgical procedure because femorotibial joint arthritis had

also progressed at the same time. We thought that

realignment surgery increased the contact pressure of the

patellofemoral joint more than that of the femorotibial joint.

If arthritis had progressed in both joints at the same time, we

believe that age, genetics, and the level of physical activity

might have caused arthritis to develop in both joints rather

than the surgical treatment. Nomura et al. reported pro-

gression of arthritis in both joints in two patients. They

conjectured differently from us that realignment surgery

might have equally affected both joints.

Trochlear dysplasia is one of the causes of patellar

instability [16]. Nelitz et al. [28] proposed that trochlear

dysplasia is a major risk factor for failure of operative

stabilization of recurrent patellofemoral instability in a

recent study. In the current study, two trochlear dysplasia

patients had recurrence after surgery. Trocheoplasty was

developed as a treatment for trochlear dysplasia [19, 42];

however, the procedure can disrupt cartilage surfaces and

alter contact pressure, potentially leading to patellofemoral

arthritis. As shown in this study, not all patients with

dysplasia had recurrence. Therefore, it is difficult to say

that dysplasia is the only cause of recurrence. Generalized

laxity was also considered to be one of the risk factors for

patellar instability; however, Atkin et al. [7] reported that

laxity was not related to patellar dislocation. In the current

study, one patient among those with recurrence had gen-

eralized laxity. However, we were unable to analyze the

Table 2 Outcome assessment and follow-up in MPFL reconstruction studies compared with the current study

Kujala patellofemoral

disorder score

Lysholm

Score

Tegner

score

Subjective

dataa
Failed

caseb
Mean follow-up

year

Drez et al. [20] Preop: –

Postop: 88.6

– Pre-injury: 6.8

Postop: 6.7

13/15 cases 0/19 cases 2.6 (2–3.6)

Schöttle et al. [32] Preop: 53.3

Postop: 85.7

– – 13/15 cases 3/15 cases 3.9 (2–5.8)

Steiner et al. [39] Preop: 53.3

Postop: 90.7

Preop: 52.4

Postop: 92.1

Preop: 3.1

Postop: 5.1

– 0/34 cases 5.5 (2–10.8)

Nomura et al. [29] Preop: 63.2

Postop: 94.2

– – 21/24 cases 2/22 cases 11.9 (8.5–17.2)

Christiansen et al. [12] Preop: 46

Postop: 84

– Preop: NS

Postop: 4

35/44 cases 4/44 cases 1.8 (1–2.67)

Ahmad et al. [2]. Preop: 50

Postop: 88

Preop: 49.5

Postop: 88.7

Preop: 3.6

Postop: 5.6

– 0/20 cases 2.6 (2–3.3)

Deie et al. [14] Preop: 64

Postop: 94.5

– – – 0/29 cases 3.2 (2–5)

Current study Preop: 57.5 (36–83)

Postop: 89.2 (64–100)

– Preop: 3 (1–5)

Postop: 7 (3–9)

28/31 cases 3/31 cases 11.6 (7–16.9)

–: Not specified in the study
a Subjective data were measured by each author’s own method. (Good or excellent cases/all cases)
b Failed case is defined as a case with postoperative recurrence or that with positive apprehension on physical examination. (Failed cases/all

cases)
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data regarding generalized laxity as laxity data for all

patients were not available.

Some limitations of this study must be taken into con-

sideration. First, this study lacks more detailed and con-

sistent imaging modalities such as CT scans and/or MRI.

These imaging modalities are more reliable than Q-angle

for analyzing extensor mechanism alignment and simple

radiography for analyzing trochlear dysplasia [28]. Second,

this study is a retrospective case series without a control

group. Third, all cases were performed at a single general

hospital by a single surgeon. Lastly, this study presents a

lower percentage of trochlear dysplasia (52%) than that

reported by Dejour et al. [16] (96%). This is, however, a

meaningful weakness because trochlear dysplasia can

affect results. This may be attributable to our exclusion

criteria, demographic differences between countries, or

limitations in the case series. We are unable to explain the

exact cause of the lower percentage of trochlar dysplasia.

Conclusions

Percutaneous lateral release and medial plication showed

satisfactory results with limited morbidity in the long-term

follow-up. This traditional method remains a simple and

effective treatment modality compared with MPFL recon-

struction surgery.
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