
The patella represents the largest sesamoid bone in the 
human body. It has been estimated that patellar fractures 

account for approximately 1% of all fracture types that occur 
in the body.[1] Patellar fractures may occur as a result of di-
rect, indirect, or combined forces. The subcutaneous and an-
terior position of the patella, coupled with the thin soft tissue 
cover around it, increases its exposure to direct impacts. The 

indirect mechanism typically occurs when the force exerted 
by the fully contracted quadriceps muscle exceeds the resis-
tance of the knee joint during a sudden flexion of the knee.
[2] The objective of the treatment is to reinstate the extensor 
mechanism and provide optimal joint alignment. In cases 
where there is >2mm stepping on the joint surface, >3mm 
separation between the fragments, or an inadequate exten-
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Abstract

Introduction: To compare the functional results obtained after treating the study groups comprising patients with patellar fractures 
who underwent modified anterior tension band (MATB) surgery with or without plaster cast application.
Methods: Fractures with >3-mm displacement between the fracture fragments and a step-off of >2 mm on the joint surface were 
surgically treated. Patients with patellar fractures who underwent MATB and were followed for at least 1 year were included in the study. 
The need for plaster cast application after surgery was decided based on the surgeon's preference. Of the 42 patients who did not receive 
plaster cast treatment (group 1), 28 were male and 14 were female, whereas of the 48 patients who received plaster cast treatment (group 
2), 31 were male and 17 were female. Functional results were evaluated according to the Lysholm and Bostman scores.
Results: In group 1, the mean Lysholm score was 89.31±9.44, and the mean Bostman score was 25.83±3.81; in group 2, the mean 
Lysholm score was 90.67±9.2, and the mean Bostman score was 26.9±4.17. When Lysholm and Bostman scores were compared, the 
difference was not statistically significant (p>0.05). Bone union was achieved in all patients, and no statistically significant differences 
were found between the groups in terms of the incidence of complications (p>0.05).
Discussion and Conclusion: We found that plaster cast application after MATB had no effect on functional results.
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sor mechanism, surgical treatment is considered an appropri-
ate course of action.[3] The most frequently employed surgical 
technique for the treatment of patellar fractures is the tension 
band technique. In this technique, the stress force exerted by 
the extensor mechanism on the anterior region is converted 
into a compression force on the joint surface.[4] The standard 
tension band wire was constructed with looped stainless 
steel wires in the quadriceps and patellar tendons without 
K-wires.[5] Modified anterior tension band (MATB) technique 
is a combination of two parallel longitudinal Kirschner (K)-
wires and a figure-of-eight formed by a knotted cerclage wire 
on the anterior side of the patella.[6,7] It is known that the use 
of a cast in the early postoperative period following some 
surgeries reduces pain, improves patient comfort, and reduc-
es reduction loss. One might wonder whether the use of a 
postoperative cast, even if not necessary, would significant-
ly affect patient comfort in the early postoperative period. 
The objective of this study was to evaluate the functional 
outcomes of patients with patellar fractures who underwent 
MATB surgery with or without the additional application of a 
plaster cast.

Materials and Methods
A total of 90 patients who had undergone MATB surgery due 
to a diagnosis of patellar fracture were included in the study 
and examined retrospectively. Prior to their participation in 
the study, all patients were required to provide written and 
oral informed consent. The study was approved by the in-
stitutional ethics committee. Fractures exhibiting a displace-
ment of >3mm between the fracture fragments and a step-
off of >2mm on the joint surface were treated surgically. The 
study included patients with patellar fractures who under-
went follow-up after MATB for a minimum of 1 year. Patients 
with concomitant trauma to the lower extremity, patholog-
ical fractures, or inadequate follow-up were excluded from 
the study. The decision regarding the necessity of a plaster 
cast following surgery was made at the discretion of the 
surgeon. In our clinic, some surgeons prefer to use a plaster 
cast, whereas others commence early motion.

Group 1 comprised 42 patients who did not receive plaster 
cast treatment; of these, 28 were male and 14 were female. 
Group 2 consisted of 48 patients who did receive plaster cast 
treatment; of these, 31 were male and 17 were female. The 
mean age of the patients was 45 years (range, 18–84). The 
injury was caused by a simple fall in 58 patients (64.4%), fall-
ing from a height in 15 patients (16.7%), sports in 5 patients 
(5.6%), and traffic accidents in 12 patients (13.3%). The mean 
follow-up period was 36.5 months (range, 18–52). In 44 pa-
tients (49%), the injury affected the right side, while in 46 pa-
tients (51%), it affected the left side. The classification of the 

fractures was made in accordance with the AO/OTA classifi-
cation system. The mean time between injury and surgical in-
tervention was 2.78 days (range, 1–5). According to the Gus-
tilo–Anderson classification system, four patients had type 
1 open fractures and six patients had type 2 open fractures. 
Patients with open fractures underwent surgical intervention 
on the same day. This involved irrigation, debridement, and 
fixation, and the wound was primarily closed. A comprehen-
sive analysis of the patients is presented in Table 1.

Table 1. Evaluation of parameters between groups

Group 1 Group 2
p

Mean±SD Mean±SD

Age 45.05±17.27 45.19±17.01 10.969

Follow-up time (month) 35.81±18.12 37.15±13.82 10.693
Operation waiting time 
(days) 2.83±1.82 2.73±1.94 20.657

Lysholm score 89.31±9.44 90.67±9.2 10.492

Bostman score 25.83±3.81 26.9±4.17 10.213

Knee extension lag 1.4±0.7 1.7±0.8 0.354

Knee flexion 137.2±14 135.4±17 0.458

Gender n (%)

Male 28 (66.7) 31 (64.6)
31.000

Female 14 (33.3) 17 (35.4)

Side n (%)

Right 15 (35.7) 29 (60.4)
30.033*

Left 27 (64.3) 19 (39.6)

AO/OTA classification n (%)

B1.1 6 (14.3) 5 (10.4)

40.496

B1.2 0 (0) 2 (4.2)

B2.1 6 (14.3) 9 (18.8)

C1.1 16 (38.1) 15 (31.3)

C1.2 12 (28.6) 17 (35.4)

C1.3 2 (4.8) 0 (0)

Trauma mechanism n (%)

Simple fall 27 (64.3) 31 (64.6)

40.949
Sport injury 2 (4.8) 3 (6.3)

Traffic accident 5 (11.9) 7 (14.6)

Fall from height 8 (19) 7 (14.6)

Type of anesthesia n (%)

General 16 (38.1) 19 (39.6)
31.000

Spinal block 26 (61.9) 29 (60.4)
1Student-t test, 2Mann Whitney U test, 3Continuity (Yates) correction, 4Fisher 
Freeman Halton test, *p<0.05 SS: Standart deviation, AO: Arbeitsgemeinschaft 
für osteosynthesefragen, OTA: Orthopaedic trauma association
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Surgical Technique

A dose of 1g intravenous cefazolin was administered to 
all patients 1 hour prior to the surgical procedure. A total 
of 35 patients underwent surgery under general anes-
thesia, while 55 patients were operated on under spinal 
anesthesia. The patients were placed in the supine po-
sition. All patients underwent surgery with the use of a 
pneumatic tourniquet. A longitudinal incision was made 
on the patella (Fig. 1a). The dissection was continued 
proximally from the quadriceps tendon to the patellar 
tendon distally. The fracture ends were cleaned and 
the joint was irrigated. Any clots and small bone frag-
ments that could not be repaired were debrided, and 
reduction was achieved with the assistance of reduction 
forceps and confirmed using fluoroscopy (Fig. 1b). Two 
K-wires were placed in parallel alignment and advanced 
proximally or distally along the longitudinal axis of the 
patella, in close proximity to the joint surface (Fig. 1c). 
A cerclage wire was then passed and formed into a fig-
ure-of-eight shape around the K-wires on the anterior 
surface of the patella (Fig. 1d). Fluoroscopic control was 
then performed, reduction was checked, and the dam-
aged retinaculum was repaired.

Patients in Group 1 were started on active and passive knee 
exercises and isometric quadriceps exercises to achieve 
knee flexion up to 30–40° after wound healing. Group 1 
patients did not use any support products after surgery. 
Weight-bearing was allowed according to the patient’s 
pain tolerance, and flexion was gradually increased after 
the first month. In Group 2, the affected extremity was im-
mobilized, and the plaster cast (Fig. 2) was removed 6–8 
weeks after surgery. The same exercise regimen as Group 1 
was then initiated. A goniometer was used to assess knee 
movements. Functional results were evaluated using the 

Lysholm and Bostman scores, and pain was assessed us-
ing VAS scores. During follow-up, anteroposterior (AP) and 
lateral radiographs of the knee were obtained to evaluate 
union and implant placement (Fig. 3).

Statistical Analysis

The Student’s t-test was used to compare descriptive 
statistical values (mean, standard deviation, median, 
frequency, ratio) and normally distributed quantitative 
data. Pearson’s chi-square test was used to compare 

Figure 2. Postoperative affected extremity with the plaster cast.

a

c d

b

Figure 1. (a) A longitudinal incision was made on the patella. (b) Re-
duction was achieved with reduction forceps and confirmed fluoro-
scopically. (c) Two K-wires were placed in parallel and advanced along 
the longitudinal axis of the patella near the joint surface. (d) A cerclage 
wire was passed and formed into a figure-of-eight around the K-wires 
on the anterior surface of the patella.
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qualitative data. Statistical significance was accepted as 
p<0.05.

Ethics Approval and Consent to Participate

All procedures performed in the study were carried out in ac-
cordance with the ethical standards determined by the Clinical 
Research Ethics Committee of Ümraniye Training and Research 
Hospital. The study number is B.10.1.TKH.4.34.H.GP.0.01/104 
and was approved by the committee on 15/08/2018, and is 
in compliance with the ethical principles of the 1964 Helsinki 
Declaration. Written informed consent was obtained from all 
patients participating in the study.

Results
Comparison of the groups in terms of mean age, trauma 
mechanism, sex, follow-up period, and duration of injury 
revealed no statistically significant differences (p>0.05). 
A significantly higher number of patients in Group 2 had 
right-sided involvement compared with Group 1 (p=0.033; 

p<0.05). According to the AO/OTA classification system, no 
statistically significant differences were observed between 
the two groups (p>0.05).

In Group 1, 16 patients underwent surgery under general 
anesthesia and 26 under spinal anesthesia. In Group 2, 19 
patients underwent surgery under general anesthesia and 
29 under spinal anesthesia. The difference in anesthetic ap-
proach between the groups was not statistically significant 
(p>0.05).

The mean Lysholm score for Group 1 was 89.3 (range, 
75–100), and the mean Bostman score was 25.8 (range, 
17–30). For Group 2, the mean Lysholm score was 90.6 
(range, 80–100) and the mean Bostman score was 26.9 
(range, 19–30). The mean extension lag in Group 1 was 
1.4 (range, 0–5), while in Group 2 it was 1.7 (range, 0–5). 
The mean flexion in Group 1 was 137.2 (range, 115–150), 
and in Group 2 it was 135.4 (range, 120–150). When Ly-
sholm and Bostman scores and knee motion were com-
pared, no statistically significant differences were ob-
served (p>0.05).

Group 1 included two patients with distal radius frac-
tures and one patient with a radial head fracture. Group 
2 included one patient with a distal radius fracture, one 
with a metacarpal fracture, one with an ulna shaft frac-
ture, and one with a radial head fracture. Bone union 
was achieved in all patients. In Group 1, two superficial 
infections were treated with oral antibiotics and wound 
care, while two deep infections were treated with irriga-
tion, debridement, and intravenous antibiotics. Implants 
were removed at a mean of 12.6 months due to K-wire 
migration in one patient and implant irritation in nine 
patients. In Group 2, three superficial infections were 
treated with wound care and oral antibiotics, and two 
deep infections were treated with irrigation, debride-
ment, and intravenous antibiotics. Implants were re-
moved at a mean of 14.9 months due to implant failure 
in one patient, implant fracture in one patient, and im-
plant irritation in 10 patients. No statistically significant 
differences were found between the groups in terms of 
complication rates (p>0.05).

Discussion
The main emphasis of this study was whether a cast is 
necessary after MATB surgery. The primary objectives 
in the management of patellar fractures are restoration 
of the extensor mechanism, anatomic reduction of the 
articular surface, and early joint mobilization to prevent 
knee stiffness and quadriceps atrophy. In this study, we 
compared patients treated with MATB fixation followed 
by either cast immobilization or early mobilization with-

a

c d

b

Figure 3. (a) AP radiographs of the knee with patella fracture. (b) Lat-
eral radiographs of the knee with patella fracture. (c) Postoperative AP 
radiographs of the knee after surgery. (d) Lateral radiographs of the 
knee after surgery.
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out a cast. Both groups achieved satisfactory functional 
outcomes, with no statistically significant differences in 
Lysholm and Bostman scores, range of motion, or com-
plication rates.

Most surgeons use different postoperative immobilization 
periods, and there is no consensus regarding the necessi-
ty and duration of immobilization.[8] The concern is joint 
stiffness on one side and nonunion or loss of reduction on 
the other. Most studies on patella fracture surgery focus on 
surgical techniques and materials.[8] However, research on 
the optimal immobilization period after MATB is limited. 
Although MATB allows early movement due to its biome-
chanical mechanism, postoperative immobilization is still 
commonly practiced.[8] According to our findings, plaster 
cast immobilization after MATB surgery does not improve 
union rates or clinical scores.

MATB converts tensile forces on the anterior patella into 
compressive forces across the articular surface and re-
mains the gold standard for displaced transverse fractures. 
Reported union rates range from 90% to 100%.[1,9–11] Con-
sistent with these data, union rates were similar in our two 
groups, indicating that cast immobilization provides no ad-
ditional benefit for fracture healing.

Traditionally, cast immobilization was considered neces-
sary to protect fixation and promote fracture healing.[12] 
Weber et al.[6] suggested that cerclage wiring alone may 
not allow early mobilization and recommended prolonged 
postoperative immobilization. However, prolonged immo-
bilization is associated with joint stiffness, cartilage degen-
eration, and muscle atrophy.[13–15] The similar ranges of 
motion in our groups support that routine cast immobiliza-
tion is unnecessary when stable fixation is achieved.

Mean Lysholm and Bostman scores were high in both 
groups, indicating satisfactory functional recovery. Similar 
results were reported by Yang et al.[16] and Huang et al.[17], 
who noted that functional outcomes after tension-band 
fixation are largely independent of postoperative immobi-
lization protocols when stable fixation is obtained.

After patellar surgery, complications such as infection and 
venous thromboembolism may occur, as well as treat-
ment failure requiring secondary surgery.[8] Although im-
mobilization after MATB is often preferred due to concern 
about nonunion or reduction loss, knee stiffness is a ma-
jor functional complication of prolonged immobilization. 
Early physiotherapy reduces this risk and avoids addition-
al procedures such as manipulation under anesthesia.[18] 
The most common complications in our study were symp-
tomatic implant irritation and infection. Implant-related 
soft tissue irritation is a known disadvantage of MATB, 
reported in 30%–60% of cases.[19–21] Several patients re-

quired implant removal, mostly due to soft tissue irrita-
tion, and the incidence was similar between the groups. 
Early mobilization did not increase complication rates, 
indicating that postoperative casting offers no protective 
benefit.

This study has limitations. First, the retrospective design 
introduces selection bias because cast use depended on 
surgeon preference. Second, the sample size may be insuffi-
cient to detect small functional differences. Third, long-term 
outcomes such as patellofemoral osteoarthritis were not 
evaluated due to limited follow-up. Prospective randomized 
controlled studies with longer follow-up are needed.

Conclusion
Immobilization after MATB surgery does not improve early 
patient comfort or functional outcomes. No significant dif-
ferences were found in range of motion, extension lag, or 
union. Therefore, routine cast application after MATB sur-
gery is unnecessary.
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