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Abstract
Introduction: Posterior cruciate ligament injuries are uncommon, and their management is controversial.
However, surgical reconstruction is necessary in case of symptomatic lesions. The present study aimed to
analyse patients' reported outcomes and clinical evaluation after isolated posterior cruciate ligament
reconstruction.

Materials and methods: The present study includes 12 patients with posterior cruciate ligament rupture. All
patients were treated with arthroscopic surgery using single-bundle hamstring autograft ligament
reconstruction. The primary outcome was the International Knee Documentation Committee (IKDC)
subjective questionnaire; secondary outcomes included the Lysholm score and stability assessment. 

Results: At the time of the surgery, the mean age of the study population was 24 years (range: 18-29), with a

body mass index (BMI) of 23.2 kg/m2 (range: 21-25), and the mean time from injury was five months (range:
1-8). The follow-up period was at least 24 months. The mean IKDC score significantly increased from 68.0
preoperatively to 92.6 at the final follow-up. The Lysholm score also increased from 68.8 to 95.8. Knee
stability was classified as normal in all patients after surgery.

Conclusion: The results of this study indicate that the posterior cruciate ligament reconstruction with
single-bundle hamstring autograft is an efficient treatment option for managing symptomatic young
patients. All patients presented good functional and clinical results at two years of follow-up. However,
further studies with more participants and a longer follow-up are needed to validate these data.

Categories: Orthopedics
Keywords: hamstring autograft, young patients, clinical evaluation, posterior cruciate ligament injury, posterior
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Introduction
The posterior cruciate ligament (PCL) controls the posterior translation of the tibia on the femur and
restricts excessive knee rotation [1]. PCL injuries are relatively rare and result most often after trauma. They
are frequently associated with additional knee injuries, including other ipsilateral ligamentous or meniscal
pathologies. Their incidence is approximately 3% of all knee injuries and 5-20% of knee ligamentous injuries
[2].

In the past, most of these injuries were considered benign and thus treated conservatively with, in fact,
satisfactory clinical and functional outcomes [3]. However, the PCL insufficiency that results in knee
instability may lead to degenerative changes in the joint, especially in the medial femoral condyle and the
patella, and to the development of osteoarthritis, particularly in patients with prior medial meniscectomy
[4].

The continuously increasing expectations regarding patients' physical activity and sports, in addition to
rigorous daily activities and longer life expectancy, make the surgical management of PCL insufficiency
crucial, mainly in the young population. Recent literature has demonstrated that PCL reconstruction is an
efficient and safe procedure to cope with knee laxity and decrease functional symptoms and pain [5].
Nevertheless, due to the low incidence of such injuries, limited data exist concerning the clinical and
functional outcomes after surgery. Moreover, arthroscopic reconstruction is a challenging and technically
demanding procedure and probably is a reason for not performing often [6].

However, the surgical technique for PCL reconstruction is described widely in the literature, and various
types of grafts are proposed, with the hamstring still holding a considerable place as a surgeon's choice.
Despite the uncertain graft size and the possible muscle weakness, hamstring autografts have essential
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advantages, as they are easy to harvest and present low donor-site morbidity [7].

The purpose of the present study was to evaluate the outcomes of cruciate ligament reconstruction using
single-bundle hamstring autograft in young patients. It was hypothesised that this procedure could provide
good clinical and functional outcomes.

Materials And Methods
Between March 2015 and September 2021, 18 patients with PCL rupture were treated surgically using single-
bundle hamstring autograft reconstruction. Out of them, six patients presented concomitant ligament
injuries and were excluded from further analysis; thus, 12 patients with isolated PCL injuries were included
in the current study. Inclusion criteria were female and male subjects with acute PCL injury, under the age of
30, clinical instability and minimum follow-up of 24 months. Exclusion criteria included concomitant
ligament injuries, chronic cases more than one year from the injury, inability to follow the rehabilitation

program, body mass index over 25 kg/m2 and previous knee ligament surgical repair or reconstruction.
Demographic characteristics are analytically presented in Table 1.

Characteristic Patient data

Sex  
Female, n=1

Male, n=11

Age 24 years (range: 18-29)

Time from injury 5 months (range: 1-8)

Follow-up period 24 months (range: 24-47)

BMI 23.2 kg/m2 (range: 21-25)

Side  
Right, n=10

Left, n=2

Mechanism of injury  
Sports injuries: 9

Motor vehicle accident: 3

TABLE 1: Patients' demographic characteristics

One senior knee surgeon (IG) with vast surgical experience in sports traumatology performed all surgeries.
Patients were placed supine, and the injured knee was placed on a leg holder using an inflated tourniquet at
250 mmHg. An initial arthroscopy was performed for intra-articular evaluation and confirmation of the PCL
rupture. After that, the hamstrings were harvested through a longitudinal proximal tibial approach using a
blunt tendon stripper. The graft was prepared, and a minimum length of 12 cm was obtained. A cortical
adjustable button was then placed on one end and a fixing suture on the other. The procedure was

performed through the classic anterolateral (AL) and anteromedial (AM) portals using a 70ο arthroscope. A

PCL jig was placed just lateral to the midline of the PCL insertion, and a guide wire was inserted at a 50ο

angle. A cannulated reamer was used to create the tibial tunnel with an outside-in method. For the femoral
tunnel, a guide wire was passed from the AL portal through the footprint (Figure 1) of the AL bundle of the
PCL. A 5 mm cannulated reamer was used to create the tunnel for the cortical button passage through the
medial cortex. A cannulated reamer was used to prepare a tunnel of 20 mm depth for graft reception. A
guide suture was passed through the femoral tunnel, and the graft was inserted intra-articularly through the
AL portal. The cortical button was passed through the femoral tunnel and fixed on the medial cortex. The
fixing suture was passed through the tibial tunnel using a suture retriever, and the graft was fixed in the
tibia with an interference screw (Figure 2).
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FIGURE 1: Arthroscopic image of femoral footprint
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FIGURE 2: Arthroscopic image of the PCL graft
PCL, posterior cruciate ligament.

The outcomes were assessed using patient-reported outcome measures (PROMs) and clinical evaluation.
The primary outcome was the IKDC subjective questionnaire, and secondary outcomes included the Lysholm
score and the posterior drawer test classification (Grade I 0-5 mm, Grade II 5-10 mm, and Grade III >10 mm).

Statistical analysis was done by an independent statistician using SPPS 25.0 (IBM Corp, Armonk, NY).
Continuous variables were reported as means or medians and categorical values as proportions. All tests
were two-sided and statistical significance was assumed for a p-value of <0.05.

Results
Twelve patients who met the eligibility criteria and were included in the current study were treated with
arthroscopic PCL reconstruction using single-bundle hamstring autograft with transtibial technique. The
patients were followed for at least 24 months (range 24-47 months). Eleven of them were males and one

female, and they had a mean age of 24 years (range: 18-29) and a mean BMI of 23.2 kg/m2 (range: 21-25) at
the time of surgery. The right leg was involved in 10 cases, while the left was in two cases. The surgery was
performed at a mean of five months (range: 1-8) after the injury. Nine cases result from sports accidents, and
only three occur after motor vehicle accidents. The mean IKDC score increased significantly from 68 (range:
63.1-76.3) to 92.6 (range: 88.2-97.7) (p<0.05). The Lysholm score improved with a statistically significant
difference from 68.8 (range: 63-74) to 95.8 (range: 90-100) (p<0.05). The clinical evaluation using the
posterior drawer test demonstrated improvement from Grade III to Grade I in 10 and from Grade III to Grade
II in two patients. Detailed analysis of the results is presented in Table 2.
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Patients

IKDC Lysholm Posterior drawer test

Preoperative
values

Postoperative
values

Preoperative
values

Postoperative
values

Preoperative
values

Postoperative
values

1 66.4 98.9 74 100 III I

2 63.1 95.4 73 98 III I

3 63.2 97.7 70 100 III I

4 68.8 88.2 58 95 III II

5 65.6 88.5 66 96 III I

6 76.3 89.7 63 99 III I

7 70.1 91.5 74 100 III I

8 64.8 90.3 73 96 III I

9   65.2  95.4 69 99 III I

10 70.1 91.5 67 90 III II

11 73.1 88.5 69 95 III I

12 69.0 95.4 70 99 III I

TABLE 2: Detailed analysis of the results
IKDC, International Knee Documentation Committee.

Discussion
The most important finding of the study was that PCL reconstruction with transtibial technique using
single-bundle hamstring autograft for isolated injury presents satisfactory outcomes regarding both clinical
findings and PROMs.

Isolated PCL rupture can be treated conservatively with improved objective and subjective outcomes and a
return to the previous activity level [8]. However, PCL deficiency has been correlated with a higher incidence
of meniscal tears and symptomatic arthritis in the long term [5]. The strongest indication for PCL
reconstruction after isolated injury is persistent symptoms after conservative management [9]. At present,
most of the patients report knee instability after at least three months of rehabilitation that adversely affects
their daily activities. Only two were operated on less than three months after their injury.

Many different graft types have been used for PCL reconstruction, including autografts and allografts.
Regarding autografts, the hamstring tendons have a higher prevalence, followed by bone-patellar tendon-
bone, quadriceps tendon, and tibialis anterior tendon [7]. Allografts are more commonly used in combined
injuries or revision cases; the Achilles tendon is more frequently applied, while the hamstrings, bone-
patellar tendon-bone, and tibialis anterior tendon allografts have also been used [10]. Regarding
postoperative outcomes, neither graft has proven clinical or biomechanical superiority [11,12]. The
autologous hamstring tendons were used in the present study as they are easily harvested grafts with low
donor-site morbidity. All cases were primary, and there were no concomitant ligament injuries.

Three techniques of graft fixation on the tibial side have been described to date: the transtibial, the inlay,
and, more recently, the onlay fixation [6,13,14]. While there were concerns about graft elongation due to the
"killer turn" in the transtibial technique, the evolution of instrumentation and the research on the optimal
angle of the tibial tunnel have reduced the risk of graft failure [15]. In a meta-analysis, Lee et al. [16] found
that the transtibial and the tibial inlay fixation are equally efficient in restoring knee stability and function.
The onlay technique has also been related to satisfactory outcomes. In this study, we used the transtibial
technique using a bioabsorbable interference screw, as this is the preferred fixation method of the
surgeon for both isolated and combined PCL injuries. 

The graft used for PCL reconstruction can be placed in a single- or double-bundle fashion. In the former
technique, the single bundle mimics the AL bundle of the native PCL. In contrast, in the latter, a second
bundle is added to replace the function of the posteromedial PCL bundle [17]. Biomechanical studies suggest
that the single-bundle technique is inferior to the double-femoral bundle and may be associated with
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increased postoperative knee laxity [18]. However, in clinical practice, PCL reconstruction in single- or
double-bundle fashion has no difference in the functional outcome [19]. Krott et al. [20], in a meta-analysis
of 13 studies including 603 patients, compared the single- and double-bundle PCL reconstruction and
concluded that both techniques were associated with similar satisfactory outcomes concerning motion,
stability, and overall function. The present study uses the single-bundle technique with cortical button
fixation at the femur with satisfactory functional outcomes. 

The sufficient restoration of knee kinematics after PCL reconstruction remains uncertain [21]. Jenner et al.
[22] found that 28% of 18 patients had abnormal knee stability at 3.3 years of follow-up after PCL
reconstruction for chronic instability. On the other hand, in a more recent study, Boutefnouchet et al. [23]
reported that only one out of 15 patients (7%) did not yield normal or nearly normal knee kinematics using
the IKDC evaluation form after transtibial PCL reconstruction with hamstring autograft at 4.1 years. Studying
the efficacy of the same technique in 23 patients with isolated PCL injury, Ochiai et al. [24] found at two
years an improvement of the tibial translation ratio on lateral stress X-rays from 42% to 51.5% and a
reduction of side-to-side difference in tibial translation from 8.9 mm to 4.2 mm. The present study
evaluated the posterior drawer test, and all patients improved from type III to type II or I.

PCL reconstruction after isolated injury using hamstring tendons autograft with transtibial technique has
been related to satisfactory mid- to long-term PROMs and daily activity level. Lahner et al. [25] found an
increase in the IKDC score from 41.9 to 69.5 and the Tegner activity score from 2.8 to 5.9 points at a two-year
follow-up of 33 patients after isolated PCL reconstruction. Of them, 24 patients (72.8%) reported that their
knee function was normal or nearly normal. In a similar study, Norbakhsh et al. [26] evaluated 52 patients
and found an improvement in Lysholm score from 59 to 90 at a minimum of three years of follow-up. Forty-
one out of 52 included patients (79%) exhibited normal or nearly normal knee function. In a mean of 27.1
months after PCL reconstruction, Eguchi et al. [27] found that the Lysholm score of the 19 included patients
significantly increased from 63.7 to 94.4. Studying 12 patients, Ihle et al. [28] found improvement in the
Hospital for Special Surgery score from 74.3 to 88.3 and in Lysholm score from 46.4 to 84.7 at a mean period
of 51 months after PCL reconstruction.

Additionally, they found a mean IKDC score of 80 and a Tegner activity scale of 4.8 at the final evaluation
without reporting the pre-operative status. Finally, they found that 83% could exercise their occupation with
the same physical workload as before the accident. In this study, both the IKDC and the Lysholm scores were
improved in the final follow-up. The IKDC score increased from 68 to 92.6, and the Lysholm score rose from
68.8 to 95.8. 

This study also has some limitations. First, the patient sample was relatively small. However, the isolated
symptomatic PCL rupture may be treated conservatively with satisfactory outcomes, and the cases refractory
to rehabilitation are relatively rare. Second, there was a short- to mid-term follow-up period, so we could
not assess the prevalence of related degenerative osteoarthritis. However, all the operations were performed
by a single senior surgeon.

Conclusions
The results of this study indicate that the PCL reconstruction with single-bundle hamstring autograft is an
efficient treatment option for managing symptomatic young patients. All patients presented good functional
and clinical results at two years of follow-up. However, further studies with more participants and a longer
follow-up are needed to validate these data.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Theofylaktos Kyriakidis, Ioannis Gigis, Charalampos Pitsilos, Alexandros S.
Nenopoulos, Polychronis Papadopoulos, Vasileios Davitis

Acquisition, analysis, or interpretation of data:  Theofylaktos Kyriakidis, Ioannis Gigis, Charalampos
Pitsilos, Alexandros S. Nenopoulos, Polychronis Papadopoulos, Vasileios Davitis

Drafting of the manuscript:  Theofylaktos Kyriakidis, Ioannis Gigis, Charalampos Pitsilos, Alexandros S.
Nenopoulos, Polychronis Papadopoulos, Vasileios Davitis

Critical review of the manuscript for important intellectual content:  Theofylaktos Kyriakidis, Ioannis
Gigis, Charalampos Pitsilos, Alexandros S. Nenopoulos, Polychronis Papadopoulos, Vasileios Davitis

Disclosures

2024 Kyriakidis et al. Cureus 16(2): e55058. DOI 10.7759/cureus.55058 6 of 8

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Human subjects: Consent was obtained or waived by all participants in this study. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Logterman SL, Wydra FB, Frank RM: Posterior cruciate ligament: Anatomy and biomechanics . Curr Rev

Musculoskelet Med. 2018, 11:510-4. 10.1007/s12178-018-9492-1
2. Kim YM, Lee CA, Matava MJ: Clinical results of arthroscopic single-bundle transtibial posterior cruciate

ligament reconstruction: A systematic review. Am J Sports Med. 2011, 39:425-34.
10.1177/0363546510374452

3. Liu CH, Chiu CH, Chang SS, et al.: Clinical and functional outcomes of isolated posterior cruciate ligament
reconstruction in patients over the age of 40 years. BMC Musculoskelet Disord. 2022, 23:210.
10.1186/s12891-022-05151-w

4. Strobel MJ, Weiler A, Schulz MS, Russe K, Eichhorn HJ: Arthroscopic evaluation of articular cartilage lesions
in posterior-cruciate-ligament-deficient knees. Arthroscopy. 2003, 19:262-8. 10.1053/jars.2003.50037

5. Sanders TL, Pareek A, Barrett IJ, et al.: Incidence and long-term follow-up of isolated posterior cruciate
ligament tears. Knee Surg Sports Traumatol Arthrosc. 2017, 25:3017-23. 10.1007/s00167-016-4052-y

6. Piedade SR, Laurito GM, Migliorini F, Maffulli N: Posterior cruciate ligament reconstruction using PCL inlay
technique with the patient supine in bicruciate ligament injury reconstruction. J Orthop Surg Res. 2023,
18:16. 10.1186/s13018-022-03495-6

7. Setyawan R, Soekarno NR, Asikin AI, Rhatomy S: Posterior cruciate ligament reconstruction with peroneus
longus tendon graft: 2-Years follow-up. Ann Med Surg (Lond). 2019, 43:38-43. 10.1016/j.amsu.2019.05.009

8. Lu CC, Yao HI, Fan TY, Lin YC, Lin HT, Chou PP: Twelve weeks of a staged balance and strength training
program improves muscle strength, proprioception, and clinical function in patients with isolated posterior
cruciate ligament injuries. Int J Environ Res Public Health. 2021, 18:12849. 10.3390/ijerph182312849

9. Jackson WF, van der Tempel WM, Salmon LJ, Williams HA, Pinczewski LA: Endoscopically-assisted single-
bundle posterior cruciate ligament reconstruction: Results at minimum ten-year follow-up. J Bone Joint
Surg Br. 2008, 90:1328-33. 10.1302/0301-620X.90B10.20517

10. Migliorini F, Pintore A, Oliva F, Eschweiler J, Bell A, Maffulli N: Allografts as alternative to autografts in
primary posterior cruciate ligament reconstruction: A systematic review and meta-analysis. Knee Surg
Sports Traumatol Arthrosc. 2023, 31:2852-60. 10.1007/s00167-022-07258-y

11. Lee YS, Lee SH, Lee OS: Graft sources do not affect to the outcome of transtibial posterior cruciate ligament
reconstruction: A systematic review. Arch Orthop Trauma Surg. 2018, 138:1103-16. 10.1007/s00402-018-
2946-5

12. Rhatomy S, Abadi MB, Setyawan R, Asikin AI, Soekarno NR, Imelda LG, Budhiparama NC: Posterior cruciate
ligament reconstruction with peroneus longus tendon versus hamstring tendon: A comparison of functional
outcome and donor site morbidity. Knee Surg Sports Traumatol Arthrosc. 2021, 29:1045-51.
10.1007/s00167-020-06077-3

13. Fanelli GC: Transtibial posterior cruciate ligament reconstruction. J Knee Surg. 2021, 34:486-92. 10.1055/s-
0040-1722696

14. Fogagnolo F, Salim R, Rocha de Faria JL, Pavão DM, Kfuri M: Onlay technique for posterior cruciate ligament
reconstruction: The Paccola's technique. Arthrosc Tech. 2023, 12:e593-602. 10.1016/j.eats.2022.12.013

15. Li Y, Zhang J, Song G, Li X, Feng H: The mechanism of "killer turn" causing residual laxity after transtibial
posterior cruciate ligament reconstruction. Asia Pac J Sports Med Arthrosc Rehabil Technol. 2016, 3:13-8.
10.1016/j.asmart.2015.12.001

16. Lee DY, Kim DH, Kim HJ, Ahn HS, Lee TH, Hwang SC: Posterior cruciate ligament reconstruction with
transtibial or tibial inlay techniques: A meta-analysis of biomechanical and clinical outcomes. Am J Sports
Med. 2018, 46:2789-97. 10.1177/0363546517725070

17. Markolf KL, Jackson SR, McAllister DR: Single- versus double-bundle posterior cruciate ligament
reconstruction: Effects of femoral tunnel separation. Am J Sports Med. 2010, 38:1141-6.
10.1177/0363546509359072

18. Milles JL, Nuelle CW, Pfeiffer F, Stannard JP, Smith P, Kfuri M Jr, Cook JL: Biomechanical comparison:
Single-bundle versus double-bundle posterior cruciate ligament reconstruction techniques. J Knee Surg.
2017, 30:347-51. 10.1055/s-0036-1588014

19. Jain V, Goyal A, Mohindra M, Kumar R, Joshi D, Chaudhary D: A comparative analysis of arthroscopic
double-bundle versus single-bundle posterior cruciate ligament reconstruction using hamstring tendon
autograft. Arch Orthop Trauma Surg. 2016, 136:1555-61. 10.1007/s00402-016-2512-y

20. Krott NL, Wengle L, Whelan D, Wild M, Betsch M: Single and double bundle posterior cruciate ligament
reconstruction yield comparable clinical and functional outcomes: A systematic review and meta-analysis.
Knee Surg Sports Traumatol Arthrosc. 2022, 30:2388-99. 10.1007/s00167-022-06907-6

21. Wajsfisz A, Christel P, Djian P: Does reconstruction of isolated chronic posterior cruciate ligament injuries
restore normal knee function?. Orthop Traumatol Surg Res. 2010, 96:388-93. 10.1016/j.otsr.2010.03.011

22. Jenner JM, van der Hart CP, Willems WJ: Mid-term results of arthroscopic reconstruction in chronic
posterior cruciate ligament instability. Knee Surg Sports Traumatol Arthrosc. 2006, 14:848-53.
10.1007/s00167-006-0056-3

23. Boutefnouchet T, Bentayeb M, Qadri Q, Ali S: Long-term outcomes following single-bundle transtibial
arthroscopic posterior cruciate ligament reconstruction. Int Orthop. 2013, 37:337-43. 10.1007/s00264-012-

2024 Kyriakidis et al. Cureus 16(2): e55058. DOI 10.7759/cureus.55058 7 of 8

https://dx.doi.org/10.1007/s12178-018-9492-1
https://dx.doi.org/10.1007/s12178-018-9492-1
https://dx.doi.org/10.1177/0363546510374452
https://dx.doi.org/10.1177/0363546510374452
https://dx.doi.org/10.1186/s12891-022-05151-w
https://dx.doi.org/10.1186/s12891-022-05151-w
https://dx.doi.org/10.1053/jars.2003.50037
https://dx.doi.org/10.1053/jars.2003.50037
https://dx.doi.org/10.1007/s00167-016-4052-y
https://dx.doi.org/10.1007/s00167-016-4052-y
https://dx.doi.org/10.1186/s13018-022-03495-6
https://dx.doi.org/10.1186/s13018-022-03495-6
https://dx.doi.org/10.1016/j.amsu.2019.05.009
https://dx.doi.org/10.1016/j.amsu.2019.05.009
https://dx.doi.org/10.3390/ijerph182312849
https://dx.doi.org/10.3390/ijerph182312849
https://dx.doi.org/10.1302/0301-620X.90B10.20517
https://dx.doi.org/10.1302/0301-620X.90B10.20517
https://dx.doi.org/10.1007/s00167-022-07258-y
https://dx.doi.org/10.1007/s00167-022-07258-y
https://dx.doi.org/10.1007/s00402-018-2946-5
https://dx.doi.org/10.1007/s00402-018-2946-5
https://dx.doi.org/10.1007/s00167-020-06077-3
https://dx.doi.org/10.1007/s00167-020-06077-3
https://dx.doi.org/10.1055/s-0040-1722696
https://dx.doi.org/10.1055/s-0040-1722696
https://dx.doi.org/10.1016/j.eats.2022.12.013
https://dx.doi.org/10.1016/j.eats.2022.12.013
https://dx.doi.org/10.1016/j.asmart.2015.12.001
https://dx.doi.org/10.1016/j.asmart.2015.12.001
https://dx.doi.org/10.1177/0363546517725070
https://dx.doi.org/10.1177/0363546517725070
https://dx.doi.org/10.1177/0363546509359072
https://dx.doi.org/10.1177/0363546509359072
https://dx.doi.org/10.1055/s-0036-1588014
https://dx.doi.org/10.1055/s-0036-1588014
https://dx.doi.org/10.1007/s00402-016-2512-y
https://dx.doi.org/10.1007/s00402-016-2512-y
https://dx.doi.org/10.1007/s00167-022-06907-6
https://dx.doi.org/10.1007/s00167-022-06907-6
https://dx.doi.org/10.1016/j.otsr.2010.03.011
https://dx.doi.org/10.1016/j.otsr.2010.03.011
https://dx.doi.org/10.1007/s00167-006-0056-3
https://dx.doi.org/10.1007/s00167-006-0056-3
https://dx.doi.org/10.1007/s00264-012-1609-3
https://dx.doi.org/10.1007/s00264-012-1609-3


1609-3
24. Ochiai S, Hagino T, Senga S, Yamashita T, Haro H: Treatment outcome of reconstruction for isolated

posterior cruciate injury: Subjective and objective evaluations. J Knee Surg. 2019, 32:506-12. 10.1055/s-
0038-1653947

25. Lahner M, Vogel T, von Engelhardt LV, Schulz MS, Strobel MJ: Isolated AL bundle reconstruction of the PCL .
Arch Orthop Trauma Surg. 2012, 132:363-70. 10.1007/s00402-011-1403-5

26. Norbakhsh ST, Zafarani Z, Najafi A, Aslani H: Arthroscopic posterior cruciate ligament reconstruction by
using hamstring tendon autograft and transosseous screw fixation: Minimal 3 years follow-up. Arch Orthop
Trauma Surg. 2014, 134:1723-30. 10.1007/s00402-014-2082-9

27. Eguchi A, Adachi N, Nakamae A, Usman MA, Deie M, Ochi M: Proprioceptive function after isolated single-
bundle posterior cruciate ligament reconstruction with remnant preservation for chronic posterior cruciate
ligament injuries. Orthop Traumatol Surg Res. 2014, 100:303-8. 10.1016/j.otsr.2013.12.020

28. Ihle C, Ateschrang A, Albrecht D, Mueller J, Stöckle U, Schröter S: Occupational consequences after isolated
reconstruction of the insufficient posterior cruciate ligament. BMC Res Notes. 2014, 7:201. 10.1186/1756-
0500-7-201

2024 Kyriakidis et al. Cureus 16(2): e55058. DOI 10.7759/cureus.55058 8 of 8

https://dx.doi.org/10.1055/s-0038-1653947
https://dx.doi.org/10.1055/s-0038-1653947
https://dx.doi.org/10.1007/s00402-011-1403-5
https://dx.doi.org/10.1007/s00402-011-1403-5
https://dx.doi.org/10.1007/s00402-014-2082-9
https://dx.doi.org/10.1007/s00402-014-2082-9
https://dx.doi.org/10.1016/j.otsr.2013.12.020
https://dx.doi.org/10.1016/j.otsr.2013.12.020
https://dx.doi.org/10.1186/1756-0500-7-201
https://dx.doi.org/10.1186/1756-0500-7-201

	Clinical and Functional Results Following Posterior Cruciate Ligament Reconstruction in Young Patients
	Abstract
	Introduction
	Materials And Methods
	TABLE 1: Patients' demographic characteristics
	FIGURE 1: Arthroscopic image of femoral footprint
	FIGURE 2: Arthroscopic image of the PCL graft

	Results
	TABLE 2: Detailed analysis of the results

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


