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Background: The optimal surgical treatment of delayed avulsion fractures of the posterior cruciate ligament (PCL) is still
controversial.

Purpose: To evaluate the clinical results of arthroscopic suture fixation of tibial avulsion fractures of the PCL with autograft
augmentation reconstruction.

Study Design: Case series; Level of evidence, 4.

Methods: From January 2013 to February 2017, we treated 15 patients with delayed tibial avulsion fractures of the
PCL arthroscopically through posteromedial and posterolateral portals. The PCL and avulsion bone fragment were fixed
with No. 2 nonabsorbable FiberWire sutures that were pulled out through a single tibial bone tunnel and fixed on a small
Endobutton. Concomitantly, anatomic PCL augmentation reconstruction was performed, and the graft was pulled out through
the same tunnel and fixed with an interference screw. Knee stability was assessed using the posterior drawer test, and the side-
to-side difference was determined using a KT-1000 arthrometer with 134 N of posterior force at 30� of knee flexion. The
International Knee Documentation Committee (IKDC) 2000 subjective form and Lysholm scale were used to evaluate
clinical outcomes at follow-up. Overall, 12 patients were enrolled for analysis. The mean follow-up period was 34.4 months
(range, 26-49 months).

Results: At the final follow-up, 2 patients encountered 10� terminal flexion limitations. All patients had negative posterior drawer
test results. The KT-1000 arthrometer side-to-side difference was significantly decreased from 8.25 ± 1.96 mm preoperatively to
1.08 ± 0.86 mm at the last follow-up (P< .001). The mean IKDC and Lysholm scores, respectively, increased from 54.67 ± 7.13 and
53.50 ± 7.90 preoperatively to 91.13 ± 3.78 and 94.25 ± 3.32 at the final follow-up (P < .001 for both).

Conclusion: Arthroscopic suture fixation with autograft augmentation reconstruction for delayed tibial avulsion fractures of the
PCL showed good clinical stability and function in this study.
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Residual knee laxity of posterior cruciate ligament (PCL)
avulsion fractures is often attributed to fracture non-
union.13 When a bone fragment is avulsed and displaced,
nonoperative treatment is invalid, as reported by a non-
union rate of 80%.13 Many authors advocate operative
treatment of a PCL tibial avulsion fracture if the bone
fragment emerges above the joint line on lateral knee radio-
graphs and the fracture has been displaced more than
5 mm on magnetic resonance imaging (MRI).4,16 However,

the optimal surgical treatment of isolated PCL tibial avul-
sion fractures remains controversial. In some cases, a large
fragment can be anatomically reduced and held with a
screw though an open posterior approach.8,13 When the
fragment is comminuted or too small to accommodate a
screw, suturing the ligament in position arthroscopically
is also a good treatment option.4,8,16

Another reason for residual knee laxity may be that
the PCL had been stretched at the time of injury and
that the mechanical properties of the ligament were
reduced.6,7 Some authors have reported that a certain
percentage of their patients still had significant knee
instability even though the bone fragment had been
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anatomically reduced and rigidly fixed in the treatment
of PCL avulsion fractures.6,7

In spite of acute tibial avulsion fractures of the PCL
being widely reported,4,16 delayed avulsion fractures also
occur because of a neglected diagnosis or the failure of non-
operative treatment.4,8 Arthroscopic suture fixation for
delayed PCL avulsion injuries is considered a complex
orthopaedic intervention because scar conglutination and
bony callus formation complicate the anatomic structure
and result in avulsed fragment malreduction.1,9 The pur-
pose of the present study was to evaluate the efficacy and
clinical results of arthroscopic suture fixation with
autograft-enhanced reconstruction for delayed tibial avul-
sion fractures of the PCL.

METHODS

This was a retrospective case series study. Institutional
review board approval was obtained to perform this study.
From January 2013 to February 2017, a total of 15 consec-
utive patients with delayed tibial avulsion fractures of the
PCL were treated by arthroscopic suture fixation with ana-
tomic PCL reconstruction. Of those included, 3 patients
were lost to follow-up: 2 changed their contact information,
and 1 patient was unwilling to be reviewed because she
lived too far away. The other 12 patients (8 male and 4
female) were followed up for more than 24 months (mean,
34.4 months [range, 26-49 months]).

Standard anteroposterior and lateral radiographs and
computed tomography scans were routinely obtained to
verify the diagnosis (Figure 1). MRI was performed preop-
eratively to better evaluate concomitant intra-articular
injuries.

The indication for surgery was that the elevated bone
fragment was above the joint line on lateral radiographs,
with a more than 5-mm displacement on MRI. Patients
with tibial plateau fractures, osteochondral lesions, and
anterior cruciate ligament or multiligament injuries
were excluded. Patients treated with meniscal partial
resection or suture repair at the same time were not
excluded.

The mean time from injury to surgery was 37.8 ± 10.2
days (range, 27-61 days). The posterior drawer test was
performed under anesthesia before surgery. The KT-
1000 arthrometer (MEDmetric) side-to-side difference
was measured with 134 N of posterior force at 30� of
knee flexion to evaluate posterior displacement of the
knee. Lysholm and International Knee Documentation
Committee (IKDC) 2000 scores were also recorded before

surgery, at 3 and 6 months postoperatively, and yearly
thereafter.

Surgical Procedures

All surgical procedures were completed by the same team
of 3 experienced orthopaedic surgeons (Q.B., C.Z., M.B.).
The patient was placed in the supine position under gen-
eral anesthesia, and a support pad was placed next to the
proximal femur to keep the bended knee stable. Standard
anteromedial and anterolateral portals were established,
and diagnostic arthroscopic surgery was performed. Then,
an arthroscope was inserted from the interval between the
PCL and the medial condyle of the femur. An additional
posteromedial portal was established, and a switch stick
was passed through this portal, viewing from the antero-
lateral portal, and inserted toward the posterolateral space
through the posterior septum. After that, an additional
posterolateral portal was established via an outside-in
technique, viewing from the additional posteromedial
portal.

Partial debridement of the posterior septum was per-
formed until the PCL was exposed. The avulsed fragment
was reduced by a probe to regain tension of the PCL after
debridement of scar tissue and bony callus in the posterior
articular cavity (Figure 2A). A 45� SutureLasso (Arthrex)

Figure 1. Preoperatively, (A) an anteroposterior radiograph
showed that a large bone fragment was avulsed from the tibial
eminence (red arrow), and (B) bony callus formation was seen
on a computed tomography scan in the posteroanterior view
(yellow arrow).
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was passed through the front region of the base of the PCL
from the posteromedial portal, while the posterolateral por-
tal was used to observe. Then, a No. 2 nonabsorbable Fiber-
Wire suture (Arthrex) was pulled into the knee, and the
same sequence was performed to encircle the PCL at least
2 times (Figure 2B). After that, a 7-mm tibial tunnel was
established using a 55� PCL tibial guide underneath the
bone fragment (Figure 2C), and the ends of the FiberWire
suture were pulled forward from the tunnel. Approximate
anatomic reduction was achieved by pulling down the 2
ends of the FiberWire suture. The suture was tied on a
small Endobutton (Smith & Nephew) at 60� of knee flexion
and with tibial anterior translation to decrease tension of
the PCL and reduce the fragment.

We used a folded autograft from the semitendinosus and
gracilis for enhanced reconstruction. The mean diameter
of the graft was 7 mm, and the mean length was 11 cm
(range, 10-12 cm). The femoral tunnel was drilled on the
medial femoral condyle based on the identified PCL

footprint through the anterolateral portal with 90� of knee
flexion. The center of the tunnel was placed at the antero-
lateral bundle and posteromedial bundle junction site
(Figure 3A). During the process of the graft being pulled
into the tibial bone tunnel, the 2 ends of the FiberWire
suture were pulled tightly to tension the PCL
(Figure 3B). Usually, we tried to make the substance of
the graft lie above the avulsion fragment to obtain a down-
ward force when we pulled and fixed the tibial-side auto-
graft after we pulled the graft into the femoral tunnel at
least 20 mm. A TightRope (Arthrex) and 7 � 25–mm inter-
ference screw were, respectively, used to fix the grafts on
the femoral and tibial sides (Figures 4 and 5).

Postoperative Protocol

Ice was used immediately after surgery to decrease surgi-
cal swelling and pain. The key point of the early rehabil-
itation protocol was to protect against PCL tension.

Figure 2. Left knee and view from the posterolateral portal. (A) Scar tissue and bony callus were totally removed to expose the bony
bed of the avulsion fragment. (B) The FiberWire suture was used to bundle the neck of the posterior cruciate ligament (PCL) by a
lasso. (C) A small distal tibial bone tunnel was created to allow sufficient fracture reduction. B, fracture bed; F, avulsion bone
fragment; T, bone tunnel.

Figure 3. Left knee and view from the anteromedial portal. (A) The center of the tunnel was placed at the anterolateral (AL) bundle
and posteromedial (PM) bundle junction site. (B) The FiberWire suture was tightly tensioned when the autograft was introduced into
the bone tunnels. FB, FiberWire suture.
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During the first 4 weeks, the involved knee was kept in
full extension in a hinged knee brace. A small cushion was
put in the brace under the lower leg to prevent tibial pos-
terior translation, which increased tension of the auto-
graft. Straight-leg raising exercises were strictly limited
during the immobilization process and were replaced by
ankle pump exercises and isometric quadriceps

contractions as a precaution against disuse atrophy. Con-
tinuous passive motion was allowed at 3 weeks to prevent
postoperative stiffness. For the next 4 weeks, the brace
was adjusted to permit motion from 0� to 90�, and partial
weightbearing with crutches was initially allowed at 6 to 8
weeks. The brace was routinely continued for 3 months.
Weightbearing walking with the brace unblocked

Figure 4. Left knee and view from the posterolateral portal. (A) Arthroscopic suture fixation with anatomic autograft augmentation
reconstruction was achieved. (B) The bone fragment (yellow arrow) was sufficiently reduced and pressured by the graft. An
interference screw was used to fix the graft. (C) An Endobutton at the tibial side was used to tension the FiberWire suture
(anteroposterior view immediately after surgery). F, avulsion bone fragment; G, autograft; PCL, posterior cruciate ligament.

Figure 5. Schematic drawings of suture fixation and autograft augmentation reconstruction of a bone fragment. (A, B) The
FiberWire suture (black arrow) was used to encircle the posterior cruciate ligament, and then the ends of the FiberWire suture
were pulled forward from the tibial tunnel. Approximate anatomic reduction was achieved by pulling down the 2 ends of the
FiberWire suture, and the suture ends were tied on a small steel plate to fix the bone fragment. (C) Then, autograft augmentation
reconstruction was performed. The substance of the graft lay above the avulsion fragment to obtain a downward force. An
interference screw was used to fix the graft in the same tibial tunnel. BF, bone fragment; G, graft; P, steel plate; PCL, posterior
cruciate ligament; S, interference screw; T, bone tunnel.
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was allowed from 12 weeks after surgery. Yet, return to
sports was not recommended until at least 12 months
after surgery.

Follow-up

Patients were followed up at 4 weeks, 6 weeks, 3 months, 6
months, and annually thereafter, during which they were
evaluated using the IKDC form and Lysholm scale. All clin-
ical evaluations were performed by 2 independent observers
who were blinded to the surgical procedure (Z.H., J.C.). PCL
laxity was classified into 4 levels: grade 0, 1-2 mm; grade I,
3-5 mm; grade II, 6-10 mm; and grade III, >10 mm. The
KT-1000 arthrometer side-to-side difference was deter-
mined with 134 N of posterior force at 30� of knee flexion
to evaluate posterior displacement of the knee. The med-
ical record for each patient was reviewed for any postop-
erative complications or reoperations.

Statistical Analysis

Continuous variables were described as mean ± standard
error and assessed using a paired t test (normally distrib-
uted). For analyses, a 2-sided P value <.05 was considered
significant.

RESULTS

Demographics of Enrolled Patients

The demographic information of the 12 study patients
is summarized in Table 1. There were 9 patients who ini-
tially underwent nonoperative treatment. However, the
fracture still had more than 5 mm of displacement on MRI
after nonoperative treatment. In the remaining 3 patients,
the injury was initially misdiagnosed from radiographs by
local hospital doctors (Table 1). Dysfunction and instability
of the involved knee were the main complaints of all
patients at the time of the subsequent visit.

Clinical Findings

Imaging. The fracture fragments were usually shown to
have healed according to radiographs at 10 to 15 weeks
(mean, 3.2 months) postoperatively. No failure of fixation,
refracture, or PCL rupture was found at follow-up.

Knee Range of Motion. Postoperative arthrofibrosis
occurred in 9 patients at 3 months after surgery. At 1-year
follow-up, 7 patients recovered to a normal range of motion
of the knee when compared with the healthy side. Yet, the
other 5 patients had various degrees of arthrofibrosis, with
10�, 15�, 15�, 20�, and 30� terminal flexion limitations.
Rehabilitation was encouraged, and no arthroscopic release
was performed. At the last follow-up, among those with
initial flexion limitations, 3 patients returned to a normal
range of motion of the knee. The remaining 2 patients still
had 10� terminal flexion limitations but no complaints of
any discomfort from daily activity.

Stability. Before surgery, 8 patients had 1� positive pos-
terior drawer test results, and 4 patients had 2� positive
results. We measured only knee posterior displacement
from the resting position by using the KT-1000 arthrom-
eter. The KT-1000 arthrometer showed that the side-to-side
difference was 6 to 14 mm (mean, 8.25 ± 1.96 mm). At the
last follow-up, all patients had negative posterior drawer
test results. The KT-1000 arthrometer showed that the
side-to-side difference was 0 to 3 mm for all 12 patients
(mean, 1.08 ± 0.86 mm). This change was statistically
significant (P < .001) (Table 2).

Knee Function. At the last follow-up, the mean IKDC
score was 91.13 ± 3.78, and the mean Lysholm score was
94.25 ± 3.32, significantly improved from the baseline of
54.67 ± 7.13 for the IKDC score and 53.50 ± 7.90 for the
Lysholm score (P< .001). The preoperative data and results
at the last follow-up are summarized in Table 2.

Complications

No complications such as donor site morbidity, infection,
thrombosis, bony nonunion, neurovascular injury, or
implant failure were encountered during follow-up.

TABLE 1
Patient Demographicsa

Patient Sex Age, y Time to Surgery, d Reason for Delayed Surgery Injury Mechanism Associated Injury and Treatment

1 M 26 34 Nonoperative treatment Fall None
2 M 45 46 Neglected SRA LM tear, meniscal plasty
3 M 35 51 Nonoperative treatment SRA None
4 F 36 28 Nonoperative treatment MVA MM tear, partial resection
5 M 51 31 Nonoperative treatment MVA MM tear, meniscal plasty
6 M 36 26 Nonoperative treatment SRA None
7 M 37 61 Nonoperative treatment Fall None
8 F 42 34 Nonoperative treatment Trauma LM tear, meniscal plasty
9 F 29 27 Neglected SRA None
10 M 53 37 Neglected Trauma LM tear, partial resection
11 F 41 35 Nonoperative treatment Fall None
12 M 36 44 Nonoperative treatment Trauma None

aF, female; LM, lateral meniscus; M, male; MM, medial meniscus; MVA, motor vehicle accident; SRA, sports-related activity.
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DISCUSSION

The major finding of our study was that arthroscopic suture
fixation with autograft augmentation reconstruction for
patients with delayed tibial avulsion fractures of the PCL
showed good clinical stability and function. In spite of acute
tibial avulsion fractures of the PCL being widely
reported,16 delayed avulsion fractures of the PCL are not
rare.4,8,9 The reason for delayed surgery is often a neglected
diagnosis or noneffective nonoperative treatment. To the
best of our knowledge, operative procedures for delayed
bone fragments are more difficult under arthroscopic sur-
gery in terms of ligament retraction and fibrosis.8 Potential
factors are as follows: first, callus formation around the
fracture makes the bone bed uneven. Microstep of the frac-
ture line indicates malreduction of the fragment, making
anatomic reduction troublesome. Second, the bone frag-
ment of PCL avulsions is located deep within the posterior
tibial plateau, so it is technically challenging to operate
through arthroscopic surgery because the surgeon cannot
manipulate across the board under direct vision as with an
open approach. Third, as Inoue et al6 reported, plastic
deformation of the PCL still contributes to residual knee
instability, even though the avulsion bone fragment has
been anatomically fixated. Based on biomechanical tests,
stress deprivation created by plastic deformation may
reduce the mechanical properties of the ligament.10

For avulsion fractures of the PCL, a surgical intervention
is advocated if the bone fragment emerges above the joint
line on lateral knee radiographs and exceeds more than
5-mm displacement on MRI.4,16 Fixation of the bone frag-
ment can be performed by using screws, toothed plates,
Kirschner wires, and sutures.8,11,15 Recently, suture fixa-
tion was used in arthroscopic surgery of PCL avulsion frac-
tures, and good postoperative outcomes were reported.5,17

Nonabsorbable suture fixation can have many advantages.
First, suture fixation for an avulsion fracture of the tibial
spine or plateau is elastic and also netlike, which is supe-
rior to rigid fixation, especially in some comminuted frac-
ture cases13 and in adolescents whose epiphysis is not
closed.14 Moreover, hardware needs to be removed with a
second operative procedure.

We believe that arthroscopic suture fixation is a useful
method to fix avulsion bone fragments. However, because
suture fixation is an elastic fixation procedure as opposed to
rigid fixation, we worried that suture fixation alone would

not be enough for delayed tibial avulsion fractures of the
PCL. First, compared with acute avulsion fractures, arthro-
scopic surgical treatment of delayed avulsion fractures of
the PCL is considered to be a relatively difficult procedure
to obtain anatomic reduction. In addition, on the basis of
previous clinical observations, we found that delayed avul-
sion fractures of the PCL had a longer healing time than
acute injuries. Second, the PCL itself has higher intrinsic
tension than the anterior cruciate ligament.3 Thus, the frag-
ment may encounter much shear force when functional exer-
cise is started. Thus, we performed an augmented
reconstruction procedure for delayed avulsion fractures of
the PCL based on 2 considerations. On one hand, the graft
provides additional downward pressure to help fix the bone
fragment. On the other hand, establishing a new bone tun-
nel provides a blood supply to promote healing.

Arthroscopic suture fixation with tibial tunnel
techniques has been successfully performed by many sur-
geons, although the design of the established bone tunnel
has varied. Zhao et al16 used Y-shaped tibial bone tunnels,
Kim et al12 used a double bone tunnel, while Gui et al4

used a single bone tunnel. Although good clinical outcomes
and postoperative knee stability were attained in these
studies, we believe that it may be needlessly complicated
to establish double or Y-shaped tunnels to shuttle the
sutures via arthroscopic surgery when compared with a
single tibial tunnel.4 In addition, complications of arthro-
fibrosis may increase when expanding the operative pro-
cedure.4 In the study by Gui et al, the authors used only 2
posteromedial portals to create a single bone tunnel to fix
the avulsion bone fragment, and at the last follow-up, the
KT-1000 arthrometer side-to-side difference was 0 to
2 mm in 96% (23/24) of patients, and there was no statis-
tical difference between the preinjury and postoperative
Tegner activity score.

Compared with the single bone tunnel technique by Gui
et al,4 we have introduced some improvements. First, in
contrast to their 2 posteromedial portals, we used a poster-
omedial portal and a posterolateral portal to fix the bone
fragment. Because the posterior knee compartment is rel-
atively narrow, creating 2 portals on the same side may
cause crowding and interfere with manipulation of the
instruments. Second, Gui et al stated that the high poster-
omedial portal that they used was helpful in viewing the
PCL insertion site, but the posteromedial portal may be

TABLE 2
Clinical Results Preoperatively and at Last Follow-upa

Preoperative Last Follow-up P Value

Range of motion of involved knee, deg 110.7 ± 9.3 (120-150) 134.6 ± 8.8 (120-150) <.001
IKDC score 54.67 ± 7.13 (41-67) 91.13 ± 3.78 (86-96) <.001
Lysholm score 53.50 ± 7.90 (37-67) 94.25 ± 3.32 (88-100) <.001
KT-1000 arthrometer side-to-side difference, mm 8.25 ± 1.96 (6-14) 1.08 ± 0.86 (0-3) <.001
Posterior drawer test 1� positive: n ¼ 8; 2� positive: n ¼ 4 Negative for all

aData are presented as mean ± SD (range) unless otherwise specified. IKDC, International Knee Documentation Committee.
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suboptimal because it is realistically difficult to view the
overall perspective of the posteromedial compartment from
the same side. The posterolateral trans-septal portal that
we used seems to provide a broader arthroscopic view.
Third, instead of suture shuttling from the posteromedial
and anterolateral sides, we reduced the steps for suture
passage, using only 1 step to pass the suture from the pos-
teromedial side to the tibial bone tunnel. Although we used
a more simplified technique to fix the PCL, the clinical out-
comes of the IKDC score, the Lysholm score, and knee sta-
bility of patients in our study were comparable with those of
Gui et al and Zhao et al.16 We thus provide a simple, con-
venient, reliable, and microinvasive method to treat tibial
avulsion fractures of the PCL.

This study has some limitations. First, the sample size in
the present study was relatively small, which may increase
the possibility of type II errors. Second, we used the poste-
rior drawer test as a method to evaluate laxity of the PCL.
This is a subjective test that is prone to interexaminer var-
iation. In addition, we used the KT-1000 arthrometer to
measure simple posterior displacement of the knee from the
resting position. Measurement bias is a possibility, as pos-
terior sag of the tibia at the resting position was not
accounted for.2 Thus, total anteroposterior displacement
would be more meaningful than simple posterior displace-
ment.2 Third, an important limitation is that there was no
radiological follow-up such as MRI, an imaging parameter.
Moreover, this was a case series study with no comparison
group. Thus, subgroup analysis was not possible.

CONCLUSION

In the current study, arthroscopic suture fixation with
autograft augmentation reconstruction for delayed tibial
avulsion fractures of the PCL showed good clinical stability
and function.

ACKNOWLEDGMENT

The authors express their sincere gratitude to Jieling Fang
for her linguistic assistance during the preparation of the
revised article. In addition, they thank all of the patients
who agreed to participate, who made the completion of this
study possible.

REFERENCES

1. Chouhan DK, Dhillon MS, John R, Khurana A. Management of

neglected ACL avulsion fractures: a case series and systematic

review. Injury. 2017;48 (suppl 2):S54-S60.

2. Daniel DM, Stone M, Barnett P, Sachs R. Use of the quadriceps active

test to diagnose posterior cruciate-ligament disruption and measure

posterior laxity of the knee. J Bone Joint Surg Am. 1988;70(3):386-391.

3. Flandry F, Hommel G. Normal anatomy and biomechanics of the

knee. Sports Med Arthrosc Rev. 2011;19(2):82-92.

4. Gui J, Wang L, Jiang Y, et al. Single-tunnel suture fixation of posterior

cruciate ligament avulsion fracture. Arthroscopy. 2009;25(1):78-85.

5. Hooper PO 3rd, Silko C, Malcolm TL, Farrow LD. Management of

posterior cruciate ligament tibial avulsion injuries: a systematic

review. Am J Sports Med. 2018;46(3):734-742.

6. Inoue M, Yasuda K, Kondo E, Saito K, Ishibe M. Primary repair of

posterior cruciate ligament avulsion fracture: the effect of occult injury

in the midsubstance on postoperative instability. Am J Sports Med.

2004;32(5):1230-1237.

7. James H, Lubowitz WS. Arthroscopic treatment of tibial plateau frac-

tures: intercondylar eminence avulsion fractures. Arthroscopy. 2005;

21(7):86-92.

8. Joseph CM, Gunasekaran C, Livingston A, et al. Outcome of screw

post fixation of neglected posterior cruciate ligament bony avulsions.

Injury. 2019;50(3):784-789.

9. Kato Y, Hirata K, Hattori S, et al. A new method for tensioning of a

chronic tibial bony avulsion of the posterior cruciate ligament as a

posteromedial bundle and augmentation by anterolateral bundle

reconstruction in a bicruciate ligament injury: a case report. Asia Pac

J Sports Med Arthrosc Rehabil Technol. 2019;15:13-16.

10. Keira M, Yasuda K, Kaneda K, Yamamoto N, Hayashi K. Mechanical

properties of the anterior cruciate ligament chronically relaxed by

elevation of the tibial insertion. J Orthop Res. 1996;14(1):157-166.

11. Kim SJ, Shin SJ, Cho SK, Kim HK. Arthroscopic suture fixation for

bony avulsion of the posterior cruciate ligament. Arthroscopy. 2001;

17(7):776-780.

12. Kim SJ, Shin SJ, Choi NH, Cho SK. Arthroscopically assisted treat-

ment of avulsion fractures of the posterior cruciate ligament from the

tibia. J Bone Joint Surg Am. 2001;83(5):698-708.

13. Meyers MH. Isolated avulsion of the tibial attachment of the posterior

cruciate ligament of the knee. J Bone Joint Surg Am. 1975;57(5):

669-672.

14. Su WR, Wang PH, Wang HN, Lin CJ. A simple, modified arthroscopic

suture fixation of avulsion fracture of the tibial intercondylar eminence

in children. J Pediatr Orthop B. 2011;20(1):17-21.

15. Zhang X, Cai G, Xu J, Wang K. A minimally invasive postero-medial

approach with suture anchors for isolated tibial avulsion fracture of

the posterior cruciate ligament. Knee. 2013;20(2):96-99.

16. Zhao J, He Y, Wang J. Arthroscopic treatment of acute tibial avulsion

fracture of the posterior cruciate ligament with suture fixation technique

through Y-shaped bone tunnels. Arthroscopy. 2006;22(2):172-181.

17. Zhu W, Lu W, Cui J, et al. Treatment of tibia avulsion fracture of

posterior cruciate ligament with high-strength suture fixation under

arthroscopy. Eur J Trauma Emerg Surg. 2017;43(1):137-143.

The Orthopaedic Journal of Sports Medicine Management of Delayed Avulsion Fractures of the PCL 7



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


