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Research Paper
Kirschner Wire in the Fixation of Knee Osteochondral 
Lesions

Background: The use of metal screws for the fixation of knee osteochondral lesions requires a 
second surgery for screw removal. However, bioabsorbable screws are expensive and not widely 
available in many orthopedic centers. 

Objectives: This study aims to determine the outcomes of Kirschner wire (K-wire) fixation in 
such lesions, which are easily removable and widely available in most orthopedic centers.

Methods: The medical profiles of 15 patients with knee osteochondral lesions managed with 
K-wire fixation were retrospectively reviewed. The etiology of the lesion was osteochondritis 
dissecans in seven patients, femoral condyle fracture in four, and osteochondral lesion of the 
patella in four. Functional outcomes were evaluated using the knee injury and osteoarthritis 
outcome score (KOOS), International Knee Documentation Committee (IKDC) score, and 
Lysholm knee scoring scale. Postoperative complications were derived from patient profiles.

Results: The study population included nine males and six females, averaging 16.2±3.2 years. 
The patients had a mean follow-up of 27.9±21.9 months. The patients’ mean KOOS was 95.7±5.5. 
The mean IKDC score was 95.9±8.3. The mean Lysholm knee score was 96.7±4.9. Accordingly, 
knee function was excellent in 11 patients and good in four. Nonunion was observed in one 
patient (6.7%) who required reoperation. One patient underwent manipulation under anesthesia. 

Conclusion: K-wire fixation provides acceptable results for managing knee osteochondral 
lesions and can be considered an adequate substitute for conventional methods.
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Introduction

steochondral lesions of the knee are 
common among adolescent populations 
and can result from primary traumatic 
osteochondral fracture or secondary to 
osteochondritis dissecans [1, 2]. Several 
factors, including lesion size, stability, 
and symptom severity, influence these 

lesions’ treatment. Accordingly, managing these lesions 
includes a range of procedures from fixation to micro-
fracture/marrow stimulation and autograft/allograft im-
plantation [3-6].

Surgical fixation is preferred for treating osteochondral 
lesions because it perfectly restores the native articular 
surface [3]. Various fixation methods are available for 
this purpose. Metal implants, such as headless screws 
and biodegradable implants, are routinely used for the 
fixation of osteochondral lesions, both of which have 
demonstrated acceptable radiographic healing [7, 8]. 
Bioabsorbable implants are considered a viable alterna-
tive to metal implants because they obviate the need for 
a second procedure for implant removal. However, bio-
absorbable screws are more expensive than conventional 
implants; therefore, they are not available in many ortho-
pedic centers, particularly in developing countries [9]. 
In addition, both bioabsorbable and non-bioabsorbable 
screws have been associated with a high reoperation rate 
of up to 44% in systematic evaluation [10]. Therefore, 
developing affordable fixation methods that provide 
the same or superior outcomes to the available methods 
while being easily removable is of significant value.

Methods 

The medical history of patients with osteochondral 
lesions of the knee managed with surgical fixation be-
tween 2015 and 2020 was retrospectively evaluated. The 
inclusion criteria included surgical treatment in the acute 
phase of injury, fixation with K-wire, and a minimum 
one-year follow-up period. The exclusion criteria in-
cluded patients with a history of fracture, surgery of the 
ipsilateral knee, or associated knee injuries. Twenty-one 
patients met the study requirements, of whom 15 were 
eligible for the final evaluation and inclusion.

Surgical procedure

A single senior knee surgeon performed all surgical 
procedures. Arthroscopic evaluation of the lesion was 
performed for all cases. If the diagnosis was consistent 
with that observed on knee radiographs and magnetic 

resonance imaging (MRI), joint arthrotomy was per-
formed through a midline skin incision. Irrigation and 
curettage were performed after anteromedial arthrotomy 
and lesion exploration. After that, the lesion was fixed 
with an adequate number and size of K-wire (0.5-2 mm 
in diameter), according to the size of the fragment. Inside 
the joint, the K-wire was bent on the cartilage surface, 
and outside the joint, and it was cut and bent near the 
cortex. The K-wires were tilted at an angle of approxi-
mately 45° to facilitate extraction (Figures 1, 2 and 3). 
Postoperatively, the knee was immobilized in a knee cast 
for one month. Knee range of motion was subsequently 
initiated. The wires were removed three months after 
surgery in the operating room and under sedation. For 
this purpose, the wires were located with a small incision 
over the cortex without opening the joint.

Data measurements

Patient demographic information was obtained from 
medical profiles. Postoperative complications were 
identified from patients’ medical records. Knee function 
was assessed using three separate questionnaires: The 
knee injury and osteoarthritis outcome score (KOOS), 
the International Knee Documentation Committee 
(IKDC) score, and the Lysholm knee scoring scale. All 
the questionnaires were scored on a 0-100 scale, with a 
higher score representing less disability and better func-
tion. Lysholm scores were also categorized into excel-
lent (score of 95-100), good (84-94), fair (65-83), and 
poor (<65) outcomes.

Results

Fifteen patients who underwent K-wire fixation for 
osteochondral lesions were evaluated in this study. The 
etiology of the osteochondral lesion was osteochondritis 
dissecans in seven cases, the femoral condyle fracture 
in four cases, and the osteochondral lesion of the pa-
tella in four cases. The study population included nine 
males and six females, averaging 16.2±3.2 years (range: 
11-23). The mechanism of injury was twisted in 11 pa-
tients and removed in four patients. The mean number of 
used K-wires was 3.1±0.8 (range: 2-5). The patients had 
a mean follow-up of 27.9±21.9 months (range: 12-81). 
Table 1 presents a more detailed summary of patients’ 
baseline characteristics.

The mean KOOS score was 95.7±5.5 (range: 85-100). 
The mean IKDC score was 95.9±8.3 (range: 71.6-100). 
The mean Lysholm knee score was 96.7±4.9 (range: 85-
100). According to the Lysholm knee scoring scale, knee 
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function was excellent in 11 patients and suitable in four 
cases. None of the patients had a fair or poor outcome.

Postoperative complications

Nonunion was observed in a patient treated for osteo-
chondritis dissecans. Mosaicplasty was indicated for the 
patient. However, the patient refused to undergo this 
procedure. One patient required manipulation under 
anesthesia. No other postoperative complications were 
observed.

Discussion 

In this study, we assessed the effectiveness of K-wires 
in knee osteochondral lesion fixation. Our analysis re-
vealed that K-wire fixation provided excellent patient-
reported outcomes in most patients and was associated 
with a limited number of postoperative complications. 
Therefore, it can be considered a viable alternative for 
absorbable and non-absorbable fixation devices because 
it is inexpensive and widely available in most orthopedic 
centers. Meanwhile, its extraction is much easier than 
traditional headless screws. 

Historically, K-wires have been utilized for the fixation 
of osteochondral lesions of the knee [11]. Later, metal 
compression screws, such as Herbert headless screws, 
were used instead of K-wires. Barrett et al. studied the 

results of metal screw fixation for the treatment of 22 
cases of unstable osteochondritis dissecans. The mean 
follow-up duration was 8.7 years. Fragment union was 
observed in 18 of 22 patients (82%). The mean post-
operative IKDC and KOOS scores were 85 and 87, 
respectively [7]. Wang et al. investigated the results of 
Herbert screw fixation in the treatment of eight patients 
with osteochondritis dissecans. Seven of eight cases had 
good to excellent results with an average of 30.1 months 
follow-up [12]. Johnson et al. evaluated the results of os-
teochondritis dissecans in 35 knees treated with cannu-
lated AO-type screws through an arthroscopic technique. 
The results were good or excellent in 90% of cases [13]. 
Several other studies have also reported acceptable out-
comes of metal screw fixation in treating osteochondral 
knee lesions [14-17].

More recently, biodegradable screws have attracted 
attention for the fixation of osteochondral lesions be-
cause they do not require a second procedure for im-
plant removal. Wiktor and Tomaszewski systematically 
reviewed the role of biodegradable implants in treating 
osteochondritis dissecans in children and adults. Eleven 
studies, including 164 OCD osteochondritis dissecans 
in 158 patients, were included in this review. Complete 
healing of lesions was observed in 94.86% of cases [18]. 
Nuelle et al. also reported the effectiveness of bioabsorb-
able screw fixation for traumatic osteochondral lesions 
of the patella [19]. However, few promising results have 

Table 1. Baseline characteristics of patients with an osteochondral lesion

Variables Mean±SD/No.(%)

Age (y) 16.2±3.2

Sex
Male 9(60)

Female 6(40)

Mechanism of injury
Twisting 11(73.3)

Giving away 4(26.7)

Laterality
Right 8(53.4)

Left 7(46.6)

Type of lesion

Osteochondritis dissecans 7(46.6)

Femoral condyle fracture 4(26.7)

Patellar fracture 4(26.7)

Number of K-wires 3.1±0.8

Follow-up (m) 27.9±21.9
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been reported. Millington et al. assessed the results of 
the treatment of unstable osteochondritis dissecans in 
18 knees using bioabsorbable fixation devices, such 
as nails, pins, darts, and screws. The mean IKDC and 
Kysholm knee scale scores were 82 and 85, respectively, 
during 59 months of follow-up. In 12 patients, fragment 
union was observed (67%), while the remaining six pa-

tients required loose fragment removal surgery. In addi-
tion, two patients required reoperation for nail break-out 
[8]. Scioscia et al. considered unpredictable and incon-
sistent degradation of bioabsorbable screws as the reason 
for screw backout and cartilage damage [20]. Friederichs 
et al. also stated that the quick degradation of bioabsorb-
able implants cannot be relied upon [21]. 

Figure 2. Anteroposterior radiographs of a knee osteochondritis dissecans; a) Preoperative, b) Postoperative following the 
treatment with K-wire fixation, c) After K-wire removal

Figure 1. Intraoperative photograph showing the fixation of the osteochondral lesion of the patella with K-wire
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In a systematic review, Leland et al. evaluated the re-
sults of internal fixation using various devices to man-
age unstable osteochondritis dissecans. Thirteen studies 
involving 158 patients (160 knees) were included in this 
review. Radiographic union was obtained in 67%-100% 
of patients. Reoperation was a typical scenario, so up to 
44% of patients required reoperation, mainly to remove 
loose body fragments [10]. The different union and re-
operation rates can be attributed to various confounding 
factors, including defect size [3]. 

Compared to the results of metal screws and bioab-
sorbable implants, the use of K-wire in the present study 
provided acceptable results in the management of osteo-
chondral lesions of the knee. In this study, we observed 
only one fragment non-union (6.7%). The mean IKDC, 
KOOS, and Lysholm knee scores were 95.9, 95.7, and 
96.7, respectively. Only one patient required reoperation. 

Conclusion

K-wire fixation provides favorable patient-reported 
outcomes for the treatment of knee osteochondral le-
sions. It is also associated with a high radiographic heal-
ing rate and a low rate of postoperative complications 
and reoperation. Compared to biodegradable implants, it 
costs much less, and compared to metal screws, it does 
not require a second surgery for screw removal. There-

fore, it can be regarded as a viable option for managing 
osteochondral lesions of the knee.

This study has some limitations. The principal limita-
tion of this study was its retrospective design and limited 
sample size. The heterogeneous etiology of osteochondral 
lesions and the short follow-up period can be regarded as 
limitations of other studies. Therefore, these results need 
to be confirmed in future complementary studies.

Ethical Considerations

Compliance with ethical guidelines

This study was approved by the Ethics Committee of 
Iran University of Medical Sciences, Tehran, Iran (Code: 
IR.IUMS.REC.1401.1015).

Funding

This research did not receive any grant from funding 
agencies in the public, commercial, or non-profit sectors. 

Authors' contributions

Conceptualization: Mahmoud Jabalameli; Supervi-
sion: Abolfazl Bagherifard; Data collection and analysis: 
Shadi Alsamori; Writing: All authors.

Figure 3. Lateral radiographs of an osteochondral lesion of the patella treated with K-wire fixation; a) Preoperative, b) Postop-
erative
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