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Abstract
Background: Tibial spine fractures involving the avulsion of the anterior cruciate ligament (ACL) insertion
compromise knee stability and often result in functional limitations if inadequately treated. These fractures
are commonly categorized using the Meyers and McKeever classification, and treatment approaches have
shifted from open reduction techniques to minimally invasive arthroscopic methods, such as the pull-
through suture fixation technique. This study evaluates clinical outcomes of tibial spine fractures treated
using arthroscopic pull-through suture fixation.

Methodology: A prospective study was conducted at a tertiary care hospital, including 20 patients (ages 15-
55) with type III and IV tibial spine fractures. All patients underwent arthroscopic pull-through suture
fixation. Preoperative and postoperative assessments included radiographs, Lachman, anterior drawer, pivot
shift tests, and functional evaluations using Lysholm Knee and International Knee Documentation
Committee (IKDC) scores. Follow-up assessments were performed at 6 weeks, 3, 6, and 12 months.

Results: The mean age of participants was 30.4 ± 9.8 years, with males constituting 75% of the cohort. Road
traffic accidents (85%) were the predominant injury mechanism. The average time from injury to surgery was
10.25 ± 3.9 days, and union was achieved within 10.15 weeks on average. Functional outcomes showed
significant improvement, with Lysholm scores increasing to 94.8 ± 1.7 and IKDC ratings achieving "normal"
or "nearly normal" in 90% of patients at 12 months. Stability tests demonstrated marked improvements,
with 95% of patients achieving Grade 0 on Lachman, anterior drawer, and pivot shift tests. Postoperative
complications were minimal, with only one case of transient joint stiffness and one superficial wound
infection.

Conclusion: Arthroscopic pull-through suture fixation effectively restores stability, function, and range of
motion in type III and IV tibial spine fractures. The technique offers a reliable alternative to screw fixation,
with fewer complications and a quicker recovery. These findings support its broader adoption as a preferred
treatment method for displaced tibial spine fractures.
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Introduction
Tibial spine fractures, also known as avulsion fractures of the anterior cruciate ligament (ACL) insertion,
involve the detachment of the tibial spine [1] from the proximal tibia with intact ACL insertion. The tibial
spine serves as the primary attachment site for the ACL, which plays a crucial role in knee stability by
preventing anterior translation of the tibia relative to the femur. Tibial spine fractures are most common in
pediatric populations, with an estimated incidence of 3 per 100,000 children annually [2]. However, recent
studies indicate that these fractures are also relatively common in adults [3], often linked to high-energy
trauma such as road traffic accidents or sports injuries. When left untreated or inadequately managed, tibial
spine fractures can result in significant disability, including knee instability, limited range of motion, and
early onset of degenerative changes in the joint.

First described by Poncet in 1875, tibial spine fractures are relatively rare injuries, accounting for 2-5% of all
pediatric knee injuries [4]. The injury mechanisms vary between pediatric and adult populations. In children,
tibial spine fractures tend to occur from low-energy impacts, such as falls from a bicycle, due to the weaker
resistance of the growth plate [4,5]. In contrast, adults often experience these injuries from high-energy
trauma, including road traffic accidents and competitive sports, resulting in a greater incidence of
associated soft tissue injuries, such as meniscal tears or collateral ligament sprains [6]. The varying
mechanisms and presentation across age groups underscore the complexity of this injury and the need for
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tailored treatment approaches.

Tibial spine fractures are commonly classified using the Meyers and McKeever system [7], which categorizes
fractures based on their displacement and associated rotation. The classification was later modified by
Zaricznyj [8] to include a fourth type, which involves the comminution of the fracture fragment. Types III
and IV fractures typically require surgical intervention due to the high risk of nonunion or malunion, which
can lead to chronic instability and functional impairment [9-11].

Historically, tibial spine fractures were managed with open reduction and internal fixation. While effective
in stabilizing the fragment, open reduction methods are associated with higher complication rates, such as
postoperative stiffness, extended recovery time, and the need for additional surgery to remove hardware.
The advent of arthroscopic techniques revolutionized the management of tibial spine fractures, offering a
minimally invasive alternative that allows for direct visualization of the fracture site [12-17].

The primary goal of this study is to evaluate the clinical outcomes of tibial spine fractures treated with the
arthroscopic suture pull-through fixation technique. Functional outcome was assessed using the
International Knee Documentation Committee (IKDC) and Lysholm score [18,19].

Materials And Methods
This prospective study was conducted over two years at the Department of Orthopedic Surgery at CCS
Hospital, Swami Vivekanand Subharti University. Twenty patients who presented with type III and IV tibial
spine fractures underwent arthroscopic fixation using the pull-through suture technique.

Participants included male and female patients aged 15 to 55 years. All patients had sustained tibial spine
fractures with anterior knee instability and were eligible if they presented within four weeks of injury.
Exclusion criteria included those with significant degenerative changes, associated injuries to the posterior
cruciate ligament, or other significant ipsilateral femoral or tibial fractures. Ethical approval was obtained,
and all patients provided written informed consent. Their demographic data was meticulously documented
to ensure accurate case tracking.

A comprehensive history was recorded for each patient, emphasizing the duration and mechanism of injury
(e.g., falls, sports-related incidents, vehicular accidents) and any prior treatments received. Two senior
orthopedic consultants conducted detailed knee examinations to confirm the diagnosis, focusing on ACL
integrity and tibial stability assessments. The Lachman test, anterior drawer test, and pivot shift test were
performed to assess knee stability. Knee range of motion (ROM) was measured with a goniometer, while the
function was assessed using the Lysholm Knee Score and IKDC Score.

Anteroposterior and lateral X-rays confirmed bone fragmentation at the ACL's tibial attachment, and an MRI
was used to detect additional intra-articular or soft-tissue injuries. The diagnosis of ACL avulsion fractures
was based on anterior instability in physical exams and radiographic evidence.

All patients were operated on by two senior orthopedic surgeons. Following induction of general, spinal, or
epidural anesthesia, the patient was positioned supine on the operating table. A well-padded tourniquet was
placed high on the thigh to control blood flow. The thigh was secured in a holder, and the table was adjusted
to allow knee flexion between 110°-120° for optimal access to the tibial tunnels during drilling. The surgeon
stood adjacent to the patient, with the arthroscopy tower positioned directly in front.

Diagnostic arthroscopy was performed via a standard anterolateral portal. Continuous irrigation was used to
clear the joint and fracture site of any hematoma. A standard anteromedial (AM) portal was created, and a
suture cannula was introduced to allow further instrumentation. Any chondral or meniscal injuries identified
were addressed according to standard treatment protocols. The tibial spine avulsion fracture was visualized,
and the fracture type was confirmed with probing. An accessory trans-patellar tendon portal was established
for additional access.

The avulsed fragment was reduced using an ACL tibial guide. An 18-gauge intravenous (IV) cannula loaded
with no. 1-0 PDS suture was introduced into the joint at an angle parallel to the medial tibial condyle,
puncturing the ACL at its attachment to the bony fragment slightly posteriorly. Once the needle tip exited
the lateral ACL, the PDS suture was grasped and retrieved through the AM portal. The IV cannula was
withdrawn, and the PDS limb on the medial ACL side was similarly retrieved through the AM portal. The PDS
suture was replaced with no. 1 fiber wire by suture shuttling, and both ends were clamped with artery
forceps.

The ACL tibial guide was then positioned via the trans-patellar portal at the lateral edge of the avulsion site.
A small incision (1 cm) was made near the entry of the guide sleeve, just medial to the tibial tuberosity. A
1.8-mm K-wire was drilled to create a tibial tunnel, with the tip visualized at the fracture crater. The K-wire
and guide were then removed. An 18-gauge IV cannula preloaded with PDS was passed through the tunnel.
The PDS was advanced and retrieved through the AM portal using a suture grasper, allowing the fiber wire
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exiting from the lateral ACL to be shuttled through the tibial tunnel. A second tunnel was drilled at the
medial edge of the crater, preserving a 1-cm bone bridge between the tunnels. The other fiber wire end
exiting from the medial ACL border was similarly shuttled through this second tunnel.

Finally, the fiber wire ends were secured over the bony bridge or a suture disc, with the knee positioned in
30° flexion to verify adequate reduction. The knee was then fully extended to confirm no impingement of
the intercondylar roof with the fixed tibial spine fragment. Incisions were closed in layers to complete the
procedure.

Post-surgery, the knee was stabilized with a compression dressing and brace. After three days, patients
began walking with a walker and doing quadriceps exercises. Knee mobilization started after two weeks,
aiming for 90° of flexion within three weeks. Antibiotics were given for 48 hours, with NSAIDs and opiates
as needed.

The knee was immobilized in an extension brace for two weeks, and non-weight-bearing ambulation started
on day two with crutches or a walker. Closed-chain exercises began by week three, with partial weight-
bearing allowed after four weeks and full weight-bearing once healing was confirmed. Isometric quadriceps
exercises were done to prevent muscle atrophy. Sports were resumed after six months when stability, ROM,
muscle strength, and proprioception were restored.

Patients were evaluated clinically and radiographically at 6 weeks, 3, 6, and 12 months post-operatively. X-
rays (AP and lateral views) were taken at six weeks and three months to monitor fracture healing, with union
confirmed if no fracture line was visible. At six months, an independent investigator assessed
anteroposterior laxity using the Lachman and anterior drawer tests, and knee range of motion was measured
with a goniometer. Knee function was evaluated using the Lysholm and IKDC scores preoperatively and at 6
months and 12 months.

Results
This study included a total of 20 patients with tibial spine fractures who were treated with arthroscopic
reduction and fixation using the pull-through suture technique. Patients ranged in age from 15 to 55 years,
with a mean age of 30.4 ± 9.8 years. The majority of participants were male (75%), with 15 male and 5 female
patients, reflecting a higher incidence of this type of injury in males. The predominant mechanism of injury
was road traffic accidents, which accounted for 85% of cases (n=17), followed by sports injuries, comprising
15% of cases (n=3) (Table 1).
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Category Subcategory Frequency Percentage (%)

Age Group 15-25 years 5 25

 26-35 years 10 50

 >36 years 5 25

Gender Male 15 75

 Female 5 25

Side Involved Right 12 60

 Left 8 40

Mode of Injury Road Traffic Accident 17 85%

 Sports Injury 3 15%

Duration Between Injury and Surgery 0–5 Days 2 10%

 6–10 Days 9 45%

 11–15 Days 7 35%

 More than 15 Days 2 10%

Fracture Classification (Meyers & McKeever) Type III 16 80%

 Type IV 4 20%

TABLE 1: Demographic distribution of the patients.

The fractures were categorized based on the Meyers and McKeever classification system, with 80% (n=16)
identified as Type III and 20% (n=4) as Type IV. Physeal status indicated an open physis in 4 patients and a
closed physis in 16 patients (Table 2). In this study, the time from injury to surgery averaged 10.25±3.9 days,
with 10% of cases at 0-5 days, 45% at 6-10 days, 35% at 11-15 days, and 10% over 15 days. The average union
time in our study was 10.15 weeks, with a shorter union time in the open physis group (9.6 weeks) compared
to the closed physis group (10.7 weeks).

Category Sub-category Frequency Percentage Union Time (weeks)

Physis Type Open 4 20% 9.6

 Closed 16 80% 10.7

 Total 20 100% 10.15 (mean)

TABLE 2: Physis type and radiological union time.

Preoperatively, all patients demonstrated poor functional scores as measured by the Lysholm Knee Score and
the IKDC score, which were below 65 and classified as abnormal or severely abnormal, respectively. By the
final 12-month follow-up, there was a statistically significant improvement in these scores. The mean
Lysholm Knee Score increased from a poor preoperative level to 94.8 ± 1.7, with 95% of patients reaching the
"excellent" category (score of 95-100). Similarly, the IKDC score improved from preoperative ratings of
"abnormal" or "severely abnormal" in all patients to "Normal" (A) in 90% of patients and "Nearly Normal" (B)
in 10% at 12 months (Table 3).
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Category Score Preoperative Final Follow-Up

Lysholm Knee Score Excellent (95-100) 0 (0%) 19 (95%)

 Good (84-94) 0 (0%) 1 (5%)

 Fair (65-83) 0 (0%) 0 (0%)

 Poor (<65) 20 (100%) 0 (0%)

IKDC Rating Normal (A) 0 (0%) 18 (90%)

 Nearly Normal (B) 0 (0%) 2 (10%)

 Abnormal (C) 4 (20%) 0 (0%)

 Severely Abnormal (D) 16 (80%) 0 (0%)

TABLE 3: Preoperative and final follow-up scores for Lysholm knee and IKDC rating.
IKDC: International Knee Documentation Committee

In terms of knee stability, functional testing using the anterior drawer, Lachman, and pivot shift tests
showed substantial improvements. Preoperatively, patients exhibited increased anterior tibial translation on
anterior drawer, Lachman, and pivot shift testing. At the one-year follow-up, 19 patients (95%) displayed no
instability on these tests, achieving a Grade 0 on all the tests with only one patient having a Grade I anterior
drawer, Lachman, and pivot shift test, indicating mild residual laxity.

The postoperative range of motion (ROM) was another key measure of functional recovery. At three months,
70% of patients had ROM limitations, with knee flexion below 130 degrees. However, ROM progressively
improved over subsequent follow-ups. At 12 months, 90% of patients had achieved flexion within 130 to 150
degrees, and all patients could fully extend their knees, indicating successful restoration of functional
movement.

Complications were minimal in this cohort. Only two cases of postoperative complications were reported:
one patient experienced a superficial wound infection, which resolved with antibiotic treatment, and
another developed transient joint stiffness, which improved with physiotherapy. Importantly, no cases of
nonunion, ACL deficiency, or instability were reported at the final follow-up.

Discussion
The present study included 20 patients and a 12-month follow-up period. It was conducted at a tertiary care
teaching hospital in which patients with tibial spine fractures (McKeever type III and type IV) treated by
arthroscopic reduction and fixation by pull-through suture technique without associated injuries were
evaluated. Post-operatively, the patients were followed at 3, 6, 12 months, with a mean follow-up of 10 ± 2.8
months.

In the present study, the average age of the patients was 30.4 years, closely aligning with the mean age
reported in other studies, such as Sapre et al. [20] with a mean age of 29.2 years and Yuan et al. [21] with a
mean age of 34.2 years. This suggests that the patient demographics in our study are comparable to those in
global studies on tibial spine fractures. The mean age of male patients was 29.6±11.2 years, while female
patients had a mean age of 32.6±3.3 years, which reflects the gender imbalance in our cohort, as only five
female patients were included, in contrast to other studies where females outnumber males, such as in the
study by Yuan et al. [21]

We used an indigenously developed knee laxity measurement device, the "Laxometer," to assess objectively
anteroposterior knee laxity before and after surgery. Based on the principles of the commercially available
Rolimeter, this device proved effective in measuring anterior translation in ACL-deficient knees, similar to
the KT-8000 meter as reported by Singhal et al. [22] in his study. At the final follow-up, the Laxometer data
showed side-to-side differences of less than 3 mm in all patients, indicating improved anteroposterior
stability compared to preoperative values.

The study showed no significant difference in the functional outcomes between age groups, which
is consistent with previous research. Pandey et al. [23] reported that both open and closed physis groups had
favorable outcomes after arthroscopic fixation, with Lysholm and IKDC scores significantly improving.
Similarly, our study found no significant difference in Lysholm scores 95±1.4 vs. 94.75±1.8 or IKDC scores
95.2±1.2 vs. 93.7±1.5 between patients with open or closed physis, respectively, and range of motion was
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also similar, i.e., 139.2±0.95 vs 137.3±2.4 degrees between these groups.

Regarding injury and surgery intervals, the average duration from injury to surgery in our study was 10.25
days, which aligns with the injury-surgery intervals as reported by Pandey et al. [23] and Wang et al. [24].

The average operating time in our study was 70 minutes, slightly shorter than the 80 minutes reported
by Wang et al. [24], with the variation influenced by whether a consultant or a trainee doctor performed the
surgery. Radiographically, the average union time in our study was 10.15 weeks, ranging from 9 to 12 weeks.
Yuan et al. [21] and Liao et al. [25] also saw similar findings, with an average union time of 12 weeks.

At the final follow-up, there were no signs of instability or ACL deficiency, and all patients had negative
Lachman and pivot shift tests. The most common mode of injury was road traffic accidents (85%), followed
by sports injuries (15%), and the functional outcomes for both groups were similar. The study also found no
significant difference in Lysholm and IKDC scores based on fracture type (Type III vs. Type IV) or gender.

Post-operatively, the IKDC rating improved significantly, with 90% of patients achieving a "normal" or
"nearly normal" rating at the final follow-up. In terms of complications, there were no major postoperative
issues such as infection, deep vein thrombosis, or neurovascular deficits. One patient experienced
arthrofibrosis, which improved after physiotherapy, which contrasts with the results shown by Montgomery
et al. [26], who reported nine cases of severe restriction of knee range of motion, and another had a
superficial wound infection, which was resolved with antibiotics.

Conclusions
Arthroscopic reduction and fixation of tibial spine fractures using the pull-through suture technique yield
favorable outcomes regarding knee stability, function, and range of motion. The low complication rate and
lack of residual ACL deficiency in most cases further support this technique as an effective treatment option
for displaced tibial spine fractures in both young and adult patients. Continued advancements in suture-
based arthroscopic techniques hold promise for improved outcomes in managing these complex injuries.

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:  Nilesh Verma, Abhishek Sengupta, Rohit Sherawat, Hitesh Garg, Ravi Shankar

Acquisition, analysis, or interpretation of data:  Nilesh Verma, Harshvardhan Buddhist, Ravi Shankar

Drafting of the manuscript:  Nilesh Verma, Abhishek Sengupta, Hitesh Garg, Harshvardhan Buddhist, Ravi
Shankar

Supervision:  Nilesh Verma, Rohit Sherawat

Critical review of the manuscript for important intellectual content:  Abhishek Sengupta, Rohit
Sherawat, Hitesh Garg, Harshvardhan Buddhist, Ravi Shankar

Disclosures
Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. SMC/IEC/2018/42/3030 issued approval Not Applicable. Ethical clearance was
granted by both IEC and IRB of Subharti Medical College and proper informed written consent was taken
from all patients. All data was kept under password protection and was collected anonymously. 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. Woo SL, Hollis JM, Adams DJ, Lyon RM, Takai S: Tensile properties of the human femur-anterior cruciate

ligament-tibia complex. The effects of specimen age and orientation. Am J Sports Med. 1991, 19:217-25.
10.1177/036354659101900303

2. Hargrove R, Parsons S, Payne R: Anterior tibial spine fracture - an easy fracture to miss . Accid Emerg Nurs.

 

2025 Shankar et al. Cureus 17(3): e79902. DOI 10.7759/cureus.79902 6 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1177/036354659101900303
https://dx.doi.org/10.1177/036354659101900303
https://dx.doi.org/10.1016/j.aaen.2004.03.007


2004, 12:173-5. 10.1016/j.aaen.2004.03.007
3. Ishibashi Y, Tsuda E, Sasaki T, Toh S: Magnetic resonance imaging AIDS in detecting concomitant injuries

in patients with tibial spine fractures. Clin Orthop Relat Res. 2005, 434:207-12. 10.1097/00003086-
200505000-00031

4. Axibal DP, Mitchell JJ, Mayo MH, et al.: Epidemiology of anterior tibial spine fractures in young patients: A
retrospective cohort study of 122 cases. J Pediatr Orthop. 2019, 39:e87-90. 10.1097/BPO.0000000000001080

5. Kendall NS, Hsu SY, Chan KM: Fracture of the tibial spine in adults and children. A review of 31 cases . J
Bone Joint Surg Br. 1992, 74:848-52. 10.1302/0301-620X.74B6.1447245

6. McLennan JG: The role of arthroscopic surgery in the treatment of fractures of the intercondylar eminence
of the tibia. J Bone Joint Surg Br. 1982, 64:477-80. 10.1302/0301-620X.64B4.6896515

7. Meyers MH, Mckeever FM: Fracture of the intercondylar eminence of the tibia . J Bone Joint Surg Am. 1959,
41:209-222.

8. Zaricznyj B: Avulsion fracture of the tibial eminence: Treatment by open reduction and pinning . J Bone Joint
Surg Am. 1977, 59:1111-4.

9. Sullivan DJ, Dines DM, Hershon SJ, Rose HA: Natural history of a type III fracture of the intercondylar
eminence of the tibia in an adult: A case report. Am J Sports Med. 1989, 17:132-3.
10.1177/036354658901700124

10. Berg EE: Comminuted tibial eminence anterior cruciate ligament avulsion fractures: Failure of arthroscopic
treatment. Arthroscopy. 1993, 9:446-450. 10.1016/S0749-8063(05)80320-2

11. Luger EJ, Arbel R, Eichenblat MS, Menachem A, Dekel S: Femoral notchplasty in the treatment of malunited
intercondylar eminence fractures of the tibia. Arthroscopy. 1994, 10:550-551. 10.1016/S0749-
8063(05)80012-X

12. Chen FH, Chen M, Ruan JW, Pan WW, Wang HB, Han JH: Arthroscopic treatment of anterior cruciate
ligament avulsion fracture from the tibial eminence with reduction and suture combined with button plate
fixation [Article in Chinese]. Zhongguo GU Shang. 2011, 24:415-417.

13. Hirschmann MT, Mayer RR, Kentsch A, Friederich NF: Physeal sparing arthroscopic fixation of displaced
tibial eminence fractures: A new surgical technique. Knee Surg Sports Traumatol Arthrosc. 2009, 17:741-7.
10.1007/s00167-009-0733-0

14. Vega JR, Irribarra LA, Baar AK, Iñiguez M, Salgado M, Gana N: Arthroscopic fixation of displaced tibial
eminence fractures: A new growth plate-sparing method. Arthroscopy. 2008, 24:1239-43.
10.1016/j.arthro.2008.07.007

15. Senekovic V, Veselko M: Anterograde arthroscopic fixation of avulsion fractures of the tibial eminence with
a cannulated screw: Five-year results. Arthroscopy. 2003, 19:54-61. 10.1053/jars.2003.50012

16. Doral MN, Atay OA, Leblebicioğlu G, Tetik O: Arthroscopic fixation of the fractures of the intercondylar
eminence via transquadricipital tendinous portal. Knee Surg Sports Traumatol Arthrosc. 2001, 9:346-9.
10.1007/s001670100235

17. Huang TW, Hsu KY, Cheng CY, Chen LH, Wang CJ, Chan YS, Chen WJ: Arthroscopic suture fixation of tibial
eminence avulsion fractures. Arthroscopy. 2008, 24:1232-8. 10.1016/j.arthro.2008.07.008

18. Lysholm J, Gillquist J: Evaluation of knee ligament surgery results with special emphasis on use of a scoring
scale. Am J Sports Med. 1982, 10:150-4. 10.1177/036354658201000306

19. Higgins LD, Taylor MK, Park D, Ghodadra N, Marchant M, Pietrobon R, Cook C: Reliability and validity of
the International Knee Documentation Committee (IKDC) Subjective Knee Form. Joint Bone Spine. 2007,
74:594-9. 10.1016/j.jbspin.2007.01.036

20. Sapre V, Dwidmuthe SC, Bagaria V, Yadav S: Functional outcome in tibial spine fracture treated with
arthroscopic pull through suture technique. J Orthop Traumatol Rehabil. 2015, 8:6-10. 10.4103/0975-
7341.183956

21. Yuan Y, Huang X, Zhang Y, Wang Z: Treatment of tibial eminence fractures with arthroscopic suture
fixation technique: a retrospective study. Int J Clin Exp Med. 2015, 8:13797-803.

22. Shankar R, Arunim S, Gupta RK, Malhotra S, Jaiswal S: Clinical outcome of arthroscopic reduction and
fixation by pull through suture technique in tibial spine fractures. Indian J Appl Res. 2021, 11:17-20.
10.36106/ijar

23. Pandey V, Cps S, Acharya K, Rao SK: Arthroscopic suture pull-out fixation of displaced tibial spine avulsion
fracture. J Knee Surg. 2017, 30:28-35. 10.1055/s-0036-1579682

24. Wang K, Li H, Li W, Xu P, Yan W, Ding W: Arthroscopic treatment of tibial spine fracture in adult with a
simple modified suture fixation technique. Int J Clin Exp Med. 2017, 10:1363-1370.

25. Liao W, Li Z, Zhang H, Li J, Wang K, Yang Y: Arthroscopic fixation of tibial eminence fractures: A clinical
comparative study of nonabsorbable sutures versus absorbable suture anchors. Arthroscopy. 2016, 32:1639-
50. 10.1016/j.arthro.2016.01.032

26. Montgomery KD, Cavanaugh J, Cohen S, Wickiewicz TL, Warren RF, Blevens F: Motion complications after
arthroscopic repair of anterior cruciate ligament avulsion fractures in the adult. Arthroscopy. 2002, 18:171-
6. 10.1053/jars.2002.30433

 

2025 Shankar et al. Cureus 17(3): e79902. DOI 10.7759/cureus.79902 7 of 7

https://dx.doi.org/10.1016/j.aaen.2004.03.007
https://dx.doi.org/10.1097/00003086-200505000-00031
https://dx.doi.org/10.1097/00003086-200505000-00031
https://dx.doi.org/10.1097/BPO.0000000000001080
https://dx.doi.org/10.1097/BPO.0000000000001080
https://dx.doi.org/10.1302/0301-620X.74B6.1447245
https://dx.doi.org/10.1302/0301-620X.74B6.1447245
https://dx.doi.org/10.1302/0301-620X.64B4.6896515
https://dx.doi.org/10.1302/0301-620X.64B4.6896515
https://journals.lww.com/jbjsjournal/abstract/1959/41020/fracture_of_the_intercondylar_eminence_of_the.2.aspx
https://journals.lww.com/jbjsjournal/citation/1977/59080/avulsion_fracture_of_the_tibial_eminence_.22.aspx
https://dx.doi.org/10.1177/036354658901700124
https://dx.doi.org/10.1177/036354658901700124
https://dx.doi.org/10.1016/S0749-8063(05)80320-2
https://dx.doi.org/10.1016/S0749-8063(05)80320-2
https://dx.doi.org/10.1016/S0749-8063(05)80012-X
https://dx.doi.org/10.1016/S0749-8063(05)80012-X
https://pubmed.ncbi.nlm.nih.gov/21688542/
https://dx.doi.org/10.1007/s00167-009-0733-0
https://dx.doi.org/10.1007/s00167-009-0733-0
https://dx.doi.org/10.1016/j.arthro.2008.07.007
https://dx.doi.org/10.1016/j.arthro.2008.07.007
https://dx.doi.org/10.1053/jars.2003.50012
https://dx.doi.org/10.1053/jars.2003.50012
https://dx.doi.org/10.1007/s001670100235
https://dx.doi.org/10.1007/s001670100235
https://dx.doi.org/10.1016/j.arthro.2008.07.008
https://dx.doi.org/10.1016/j.arthro.2008.07.008
https://dx.doi.org/10.1177/036354658201000306
https://dx.doi.org/10.1177/036354658201000306
https://dx.doi.org/10.1016/j.jbspin.2007.01.036
https://dx.doi.org/10.1016/j.jbspin.2007.01.036
https://dx.doi.org/10.4103/0975-7341.183956
https://dx.doi.org/10.4103/0975-7341.183956
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4613013/
https://dx.doi.org/10.36106/ijar
https://dx.doi.org/10.36106/ijar
https://dx.doi.org/10.1055/s-0036-1579682
https://dx.doi.org/10.1055/s-0036-1579682
https://e-century.us/files/ijcem/10/1/ijcem0039365.pdf
https://dx.doi.org/10.1016/j.arthro.2016.01.032
https://dx.doi.org/10.1016/j.arthro.2016.01.032
https://dx.doi.org/10.1053/jars.2002.30433
https://dx.doi.org/10.1053/jars.2002.30433

	Clinical Outcome of Arthroscopic Reduction and Fixation by Pull Through Suture Technique in Tibial Spine Fractures
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Demographic distribution of the patients.
	TABLE 2: Physis type and radiological union time.
	TABLE 3: Preoperative and final follow-up scores for Lysholm knee and IKDC rating.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


