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Introduction  
Busch-Hoffa fractures are rare, particularly in the pediatric population, with limited 
available literature. As it is an inherently unstable fracture and as the posterior femoral 
condyle is prone to non-union, correct and adequate treatment of the fracture is critical 
but challenging. 

Objective  
This study aims to (1) systematically review the literature on pediatric Busch-Hoffa 
fractures, and (2) present a rare case of a lateral Busch-Hoffa fracture with a 
bucket-handle lateral meniscus tear and popliteus tendon incarceration in a pediatric 
patient. 

Methods  
A systematic review was performed in February 2025 using PubMed/MEDLINE, 
identifying English-language articles on Busch-Hoffa fractures in patients aged ≤16 
years. PRISMA guidelines and quality assessment tools were applied. 

Results  
A literature search identified 20 cases, predominantly occurring in males (66.7%) with an 
average age of 11.35 years. Falls and motor vehicle accidents were the most common 
mechanisms of injury. Open reduction and internal fixation was performed in 85% of 
cases, with generally favorable outcomes. Three cases presented with a concomitant 
osseous injury and two were associated with a soft tissue injury. 

Conclusion  
Although rare, pediatric Busch-Hoffa fractures must not be overlooked. Existing 
literature is sparse and consists primarily of case reports. Given the high risk of 
instability and non-union, surgical fixation remains the preferred treatment. Our case 
contributes to existing literature by presenting a unique combination of Busch-Hoffa 
fracture with significant soft tissue involvement, underscoring the role of arthroscopy in 
assessing and managing concomitant injuries. 

INTRODUCTION 

Coronal plane fractures of the distal femoral condyle were 
first described by Friedrich Busch in 1869.1 Later, Albert 
Hoffa further defined this fracture pattern, using Busch’s il
lustration.2 Although the fracture historically has been re
ferred to as a ‘Hoffa fracture’, authors now advocate for 
a more appropriate nomenclature, using the term ‘Busch-
Hoffa fracture’.3 Lateral Busch-Hoffa fractures are more 
frequent than medial. This is believed to be due to the con

stitutional valgus alignment of the lower limbs.4 Although 
the mechanism of injury is often high velocity trauma, 
sports injuries and low velocity trauma have also been re
ported in children.5‑7 A lack of blood supply to the sep
arated fracture fragment in Busch-Hoffa fractures renders 
the posterior femoral condyle prone to non-union and 
avascular necrosis. Furthermore, Busch-Hoffa fractures are 
considered to be inherently unstable.3 Therefore, surgical 
fixation of the fracture is viewed as the golden standard of 
treatment. 
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Busch-Hoffa fractures are uncommon in adults and even 
more so in the pediatric population, with only 20 cases re
ported currently in literature.4‑23 Several authors who re
ported on pediatric Busch-Hoffa fractures have attempted 
to include a literature review.5,12,14,19 However, no system
atic review has been done. In addition, we report on a case 
of pediatric lateral Busch-Hoffa fracture associated with a 
bucket handle tear of the lateral meniscus and popliteus 
tendon incarcerated in the fracture, a pattern unique to the 
literature. 

SYSTEMATIC REVIEW 

METHODS 

A search of the Pubmed/Medline database was performed 
in February 2025. The search term used was ‘Hoffa frac
ture’. Although the scope of the study was pediatric Busch-
Hoffa fracture, we intentionally avoided too specific search 
terms to keep the initial search as broad as possible to 
prevent unintentional exclusion of relevant articles. This 
search identified 226 articles. Automation tools to select 
for full text-articles and articles written in the English lan
guage were used and this yielded an exclusion of 31 man
uscripts. To increase the likelihood of identifying all rele
vant studies, the reference lists of all retrieved articles were 
hand searched. All remaining titles (n=200) and consecu
tively abstracts (n=135) and manuscripts (n=86) were crit
ically reviewed by the primary author for the following in
clusion criteria: coronal fracture of the posterior femoral 
condyle and patients aged 16 years or younger. Articles 
were excluded if the diagnosis was a mere osteochondral 
fracture or if they reported on case series including pedi
atric patients but without a separate analysis of the pedi
atric population. A flowchart of the search strategy is de
picted in Figure 1. The systematic review of the literature 
was performed according to the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses guidelines 
(PRISMA).24 

Quality assessment of all eligible papers was performed 
using the McMaster Critical Review Form for Quantitative 
Studies and guidelines.25 

All included articles were assessed for information on 
patient characteristics including gender and age, fracture 
location, mechanism of injury, associated injuries, used 
treatment method, duration of follow-up and results of 
treatment at final follow-up. Descriptive statistics were 
used to synthesize and present the data. 

RESULTS 

The search yielded 20 articles eligible for inclusion (Table 
1). Although three papers were considered for exclusion af
ter quality assessment due to lack of reporting on sample 
characteristics (gender not specified (n=2) and no informa
tion on mechanism of injury (n=1)), no papers were ex
cluded eventually as we believe that gender nor mechanism 
of injury are critical factors in the assessment and treat
ment of Busch-Hoffa fractures. 

All studies were case reports and therefore level V evi
dence. Average age of all 20 patients was 11.35 years (range 
5-16). Out of 18 patients, 12 were male (66.7%) and six were 
female (33.3%). The gender was not specified in the two 
remaining cases. Medial Busch-Hoffa fractures were found 
in eight patients (40%), lateral fractures were present in 
seven patients (35%) and bicondylar fractures in five (25%). 
Six patients sustained a motor vehicle accident (30%); eight 
were due to a fall on the knee (40%) and three patients 
suffered a non-contact sports injury (15%). Reported as
sociated osseous injuries were ipsilateral lateral femoral 
condyle fracture in addition to a conjoint bicondylar Busch-
Hoffa fracture, ipsilateral fibular fracture and Salter-Harris 
type 2 distal femoral fracture. There were two soft tissue 
injuries (patella tendon rupture and peroneal nerve palsy) 
and one case of intra-articular patellar dislocation. Three 
papers reported on missed Busch-Hoffa fractures with late 
diagnosis. 

Nearly all patients were treated with open reduction and 
internal fixation (ORIF) (85%). Full arthroscopic fixation 
was performed in two cases (10%) and arthroscopically as
sisted fixation was used in one patient (5%). 

Clinical and radiographic outcomes as described in all 
papers are depicted in Table 1. No patients required un
planned return to the operating room. Apart from one pre
mature physeal growth arrest resulting in a leg length dis
crepancy of 15mm and one fixed flexion deformity (FFD) of 
5°, all patients are reported to have good results after an 
average follow-up of 18 months (range 3-40 months). 

CASE PRESENTATION 

ETHICAL CONSIDERATIONS 

After consulting the Ethical Committee associated with CHI 
at Crumlin, Dublin, no ethical approval was required as this 
research paper consists of a single case report. Consent for 
submission for publication of information of the child was 
given by the mother. 

CASE PRESENTATION 

A 7-year-old girl sustained an injury to the left knee after 
falling off her bicycle. She described the trauma mechanism 
as a direct impact to the anterior aspect of the knee with 
the knee in a semi-flexed position. She experienced imme
diate swelling of the knee but was able to bear weight. The 
patient presented to the emergency room five days post in
jury due to persistent knee swelling and an inability to fully 
extend her knee. 

Clinical examination of the left knee revealed a large 
knee effusion associated with a restricted range of motion 
(ROM). There was a FFD of 40° and a flexion of 90°. Straight 
leg raise was intact, but she had a significant extensor lag. 
The lateral joint line was tender on palpation. Hip and an
kle examination of the ipsilateral side was normal. While 
she was able to weight bear her gait was severely impacted. 

Initial lateral knee plain radiograph confirmed a large 
joint effusion with what looks like an associated rim of cal
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Table 1. Overview of included articles.     

Author (year) 
Country 

Study design Patient Fracture 
location 

MOI Associated injury Treatment FU 
duration 

Results Level of 
evidence 

1. Y. I. AlKhalife, A. N. Alshammari, and M. A. Abouelnaga (2018)8 

Saudi Arabia 
Case report 12 y/o male Medial Fall of heavy object on the knee None ORIF 6 

months 
Clinical: 
Pain-free 
No angular deformity 
No LLD 
ROM 15-130° 
Radiographic: 
Healed on CT 

Level V 

2. K. Bali, A. Mootha, S. Prabhakar, and M. Dhillon (2011)10 

India 
Case report 12 y/o male Medial Motor vehicle accident None ORIF 3 years Clinical: 

Pain-free 
No varus-valgus instability 
No LLD 
ROM 0-130° 
Radiographic: 
Healed on XR 

Level V 

3. S. D. Chaudhary and S. R. Raghuwanshi (2020)11 

India 
Case report 11 y/o male Conjoint 

bicondylar 
Fall from a tree Ipsilateral lateral femoral condyle 

fracture 
ORIF 3 years Clinical: 

Full ROM 
Radiographic: 
Healed 
Premature physeal growth plate 
closure 
LLD 15mm 

Level V 

4. Chen et al (2022)12 

China 
Case report 
Literature 
review 

5 y/o male Medial Not described None ORIF 40 
months 

Clinical: 
No angular deformity 
No LLD 
No varus-valgus instability 
Full ROM 
KSS 100 
Radiographic: 
Healed on XR 
No femoral condyle collapse 

Level V 

5. A. De Beer and M. J. Brown (2023)5 

United Kingdom 
Case report 
Literature 
review 

10 y/o male Lateral Noncontact, twisting and pivoting mechanism None Arthroscopic fixation 1 year Radiographic: 
Osseous healing on XR 
Chondral healing on MRI 

Level V 

6. A. Elazab, A. Salama and A. Alzahrani (2019)9 

Egypt 
Case report 12 y/o (gender not 

specified) 
Lateral Motor vehicle accident 

(direct impact on the knee) 
Neglected ORIF 6 

months 
Clinical: 
Returned to sports 
Full ROM 
Radiographic: 
Healed on XR 

Level V 

7. El Khassoui, Amine, Touraif, Mariem, Tahiri, Driss, T. Salama, E. M. Aghoutane, and R. 
El Fezzazi (2024)13 

Morocco 

Case report 12 y/o male Conjoint 
bicondylar 

Motor vehicle accident None ORIF 2 years Clinical: 
Pain-free 
No laxity 
ROM 0-110° 

Level V 

8. B. A. Flanagin, A. I. Cruz, and M. J. Medvecky (2011)6 

United States 
Case report 14 y/o male Lateral Twisting injury while wrestling None ORIF 1 year Clinical: 

Pain-free 
Returned to all sports 
ROM 0-135° 
Radiographic: 
Healed on XR 
No radiolucency 
No subchondral step-off 

Level V 

9. B. Harna, A. Goel, P. Singh, and D. Sabat (2017)14 

India 
Case report 
Literature 
review 

7 y/o male Conjoint 
bicondylar 

Motor vehicle accident None ORIF 6 
months 

Clinical: 
Pain-free 
No laxity 
Returned to pre-injury activity level 
ROM 0-130° 

Level V 

10. Z.-X. Jiang, P. Wang, S.-X. Ye, X.-P. Xie, C.-X. Wang, and Y. Wang (2022)7 

China 
Case report 16 y/o female Medial Knee injury during sprint race None ORIF 6 

months 
Clinical: 
Pain-free 
ROM 0-135° 
Radiographic: 
Healed on XR 

Level V 

11. J. M. G. Rabelo, R. E. Pires, E. B. D. Las Casas, and C. A. Cimini Jr (2019)15 

India 
Case report 12 y/o male Conjoint 

bicondylar 
Fall from height with knee in flexed position against sharp 
agricultural tool 

Patella tendon rupture ORIF 1 year Clinical: 
No LLD 
ROM 0-120° 
Neer score 90 

Level V 

12. H. Lal, P. Bansal, R. Khare, and D. Mittal (2011)4 

India 
Case report 9 y/o (gender not 

specified) 
Conjoint 
bicondylar 

Fall from height on flexed knee None Arthroscopic assisted internal 
fixation 

3 years Radiographic: 
No signs of avascular necrosis or 
osteoarthritis 

Level V 
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13. P. W. McDonough and R. M. Bernstein (2000)16 

United States 
Case report 8 y/o male Lateral Motor vehicle accident Neglected ORIF 2.5 years Clinical: 

No coronal instability 
Lachman 2+ 
Sporadic bilateral knee pain 
Playing baseball and soccer 
ROM 0-130° 
Radiographic: 
Healed on XR 
No articular incongruency 
No angular deformity 

Level V 

14. T. C. Mohammed, M. Mahmoud, A. Hicham, A. Karima, and A. M. Abderrahmane 
(2023)17 

Morocco 

Case report 10 y/o female Medial Trauma to the knee while trampoline jumping None ORIF 2 years Clinical: 
ROM 0-130° 
Radiographic: 
Healed on XR 
No LLD 
No angular deformity 
No physeal growth arrest 
No osteonecrosis 
No heterotopic ossification 

Level V 

15. V. C. Potini and R. M. Gehrmann (2015)18 

United States 
Case report 14 y/o male Lateral Fall on flexed knee Intra-articular dislocation of 

patella 
ORIF 1 year Clinical: 

Pain-free 
ROM 5-110° 
Radiographic: 
Healed on XR 
No collapse of femoral condyle 

Level V 

16. R. Ranjan, R. Kumar, M. Jeyaraman, R. Jain, D. Chaudhary, and S. Kumar (2021)19 

India 
Case report 
Literature 
review 

6 y/o female Medial Fall from height on flexed knee None ORIF 10 
months 

Clinical: 
No varus-valgus instability 
ROM 0-110° 
Radiographic: 
No osteonecrosis 
No heterotopic ossification 
No physeal growth arrest 

Level V 

17. A. Salunke, G. I. Nambi, S. Singh, P. Menon, G. N. Girish, and D. Vachalam (2015)20 

India 
Case report 16 y/o female Medial Motor vehicle accident (direct impact on flexed knee) Ipsilateral fibula fracture ORIF 1 year Clinical: 

Pain-free 
No LLD 

Level V 

18. S. R. Samsani and J. Chell (2004)21 

United Kingdom 
Case report 14 y/o female Medial Fall on the knee while playing cricket Salter-Harris type 2 distal femur 

fracture + 
peroneal nerve palsy 

ORIF 6 
months 

Clinical: 
Peroneal nerve symptoms resolved 
completely 
100° flexion 
Radiographic 
Early consolidation on XR 

Level V 

19. S. K. Tripathy, A. Aggarwal, S. Patel, T. Goyal, and N. Priya (2013)22 

United Kingdom 
Case report 12 y/o male Lateral Fall on flexed knee Neglected ORIF 2 years Clinical: 

Normal gait 
No ligamentous laxity 
ROM 0-135° 
Radiographic: 
Healed on XR 
No osteonecrosis 
No heterotopic ossification 
No physeal growth arrest 

Level V 

20. K. Xiao, C. Chen, J. Yang, D. Yang, and J. Liu (2018)23 

China 
Case report 15 y/o female Lateral Fall of height on the knee None Arthroscopic fixation 12 

weeks 
Clinical: 
Pain-free 
No swelling 
Normal muscle strength 
ROM 0-120° 
Lysholm score 94 
Radiographic: 
Good reduction and internal fixation 

Level V 

LLD = leg length discrepancy; CT = Computed Tomography; XR = X-ray; ROM = range of motion; KSS = Knee Society Score; MRI = Magnetic Resonance Imaging. 
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Figure 1. Flowchart of search strategy using the PRISMA 2020 guidelines          
*Filter: Full text articles, English language 
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 
2021;372:n71. doi: 10.1136/bmj.n71 

cification posteriorly, while the anteroposterior (AP) radi
ograph was essentially normal with only subtle calcification 
around the lateral femoral condyle. (Fig 2) 

Further imaging included a magnetic resonance imaging 
scan (MRI), followed by a computed tomography (CT) scan 
to aid pre-operative planning. MRI confirmed a Busch-
Hoffa fracture of the lateral femoral condyle with an asso
ciated lateral meniscal bucket handle tear. CT scan showed 
the extent and the orientation of the condylar fragment. 
(Fig 2) 

The patient underwent arthroscopic assisted open re
duction and internal fixation of the Busch-Hoffa fracture 
with concurrent repair of the lateral meniscal bucket han

dle tear. Prior to incision, examination under anesthesia 
was performed to assess ligamentous stability which re
vealed no ligamentous injury. However, there was a FFD of 
40° with flexion only to 95°. 

Arthroscopy revealed an irreducible bucket handle tear 
of the lateral meniscus. Visualization of the Busch-Hoffa 
fracture was not possible at this stage (Fig 3). A lateral ap
proach to the knee was performed utilizing the interval be
tween biceps femoris and the iliotibial band. Care was taken 
to protect the common peroneal nerve. The posterolateral 
capsule was exposed and an arthrotomy was performed. 
Capsular stay sutures aided retraction and exposure (Fig 3). 
The fracture fragment was identified and it was noted that a 
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Figure 2. 1) Radiographs at presentation of left knee (a) anteroposterior view (b) lateral view. 2) MRI of left knee                   
showing Busch-Hoffa fracture of the lateral condyle, lateral meniscus tear and effusion (a) axial view (b) sagittal                  
view (c) coronal view. 3) CT of left knee (a) sagittal view (b) axial view.                

partially torn popliteus tendon was incarcerated in the frac
ture site (Fig 4). The popliteus tendon was removed from 
the fracture site and the fracture fragments were reduced 
anatomically. Two 2mm headless compression screws were 
used to stabilize the fracture. Subsequently, arthroscopy 
was resumed, and reduction of the lateral meniscal bucket 
handle tear was now possible. This was repaired with two 
all-inside sutures. 

Arthroscopy also revealed an area of chondral damage, 
at the level of the fracture line, for which micro-fracturing 
was performed. Reassessment of the patients ROM revealed 
flexion to 130° with an FFD of only 20°. Closure was per
formed in consecutive layers and the patient was placed in 

a hinged knee brace locked in 30° flexion. Postoperatively, 
the patient remained non-weight bearing for approximately 
six weeks with range of motion exercises starting two weeks 
post procedure. At five-month follow up this patient had 
full ROM and was mobilizing pain-free. She had returned 
to all regular daily activities including running and jumping 
comfortably. On examination there was no leg length dis
crepancy or angular deformity, and ROM was fully restored 
(0° to 140°) (Fig 5). Radiographs at 7 months postopera
tively showed good alignment with no obvious physeal in
jury (Fig 5). 
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Figure 3. Intra-operative images of a) irreducible lateral meniscus tear with the Busch-Hoffa fracture visible in               
the background and b) the Busch-Hoffa fracture of the lateral condyle with stay sutures used to retract capsule.                   

Figure 4. Illustration of incarcerated popliteal tendon      
in lateral Busch-Hoffa fracture.     

DISCUSSION 

Busch-Hoffa fractures are rare, especially in the pediatric 
population. As currently available literature exists only of 
case reports, we aimed to provide an updated summary of 
all currently available literature to aid diagnosis and man
agement. Furthermore, we provide a unique addition to 
existing literature as we are the first to report on a pe
diatric lateral Busch-Hoffa fracture associated with a lat
eral meniscus tear and incarcerated popliteal tendon in the 
fracture site. 

Lateral Busch-Hoffa fractures are assumed to be more 
prevalent than medially located posterior femoral condyle 
fractures, possibly due to the constitutional valgus align
ment of the lower limbs.4 This is confirmed by Neumann-
Langen et al in their retrospective review of 56 cases of 
Busch-Hoffa fractures with a rate of 83% lateral and 16% 
medial Busch-Hoffa fractures.26 Although this systematic 
review reports a nearly equal rate of lateral and medial 
Busch-Hoffa fractures, no conclusions on incidence of frac
ture location can be made based on a series of case reports 
alone. Fall, landing directly on the knee, was the main 
mechanism of injury, closely followed by motor vehicle ac

cidents. However, sports injuries, including non-contact 
twisting injuries, are also reported as the cause of a Busch-
Hoffa fracture in the skeletally immature population.5‑7 

As Busch-Hoffa fractures are intra-articular fractures in 
the coronal plane which are subject to shearing forces, they 
are considered to be inherently unstable.3 Furthermore, 
the posterior femoral condyle lacks soft tissue attachments, 
which renders it prone to non-union. Therefore, anatom
ical reduction and stabilization is typically advised. The 
available literature indicates that open reduction and inter
nal fixation is still preferred in adults.3,26 This systematic 
review confirms the same standard of care is used in the 
pediatric population. We believe arthroscopy can be of ad
ditional value in the assessment and treatment of possible 
concomitant soft tissue injuries, as illustrated by this case. 
However, the Busch-Hoffa fracture itself is oftentimes dif
ficult to assess or reach with arthroscopy alone and there
fore necessitates an open approach. As anatomical reduc
tion and stable fixation of the fracture are critical, we feel 
this should not be compromised in favor of less invasive 
techniques. 

Although subject to publication bias, the sparse avail
able literature indicates that patients with Busch-Hoffa 
fracture can expect good short-term outcomes. All papers 
who included pain as outcome parameter reported pain-
free children at final follow-up, apart from one who re
ported sporadic bilateral knee pain but who was able to re
turn to playing baseball and soccer. Furthermore, reported 
ROM assessments show adequate range of motions in all 
patients with only one FFD of 5°. Sixteen papers reported 
on radiographic outcome parameters with an average fol
low-up of 18 months. All radiographic outcomes were sat
isfactory except for one premature physeal arrest which re
sulted in a leg length difference of 15mm. No patients in 
the reported literature had an unplanned return to the
atre. There are no long-term follow-up studies and thus the 
eventual prognosis of this injury and the implications of 
the interruption of blood supply to the femoral condyle re
mains an open question. 

Our case contributes to the existing literature as it is the 
first to report on a pediatric lateral Busch-Hoffa fracture 
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Figure 5. 1) Clinical photographs showing range of motion eight months after surgery (a) knee extension (b)                
knee flexion. 2) Radiograph seven months after surgery showing fracture union and anatomical reduction (a)                
anteroposterior view (b) lateral view.      

associated with a bucket handle tear of the lateral menis
cus and incarcerated popliteus tendon in the fracture site. 
Concomitant meniscus tears with a Busch-Hoffa fracture 
have been reported in the adult population but are rare.26,

27 Neumann-Langen reported an incidence rate of 5.4% 
of these soft tissue injuries in Hoffa fractures in adults.26 

However, no similar association has been reported on in the 
pediatric population. 

CONCLUSION 

Pediatric Busch-Hoffa fractures are a rare and sometimes 
technically challenging entity. We are the first to report on 
a lateral Busch-Hoffa fracture in a pediatric patient, com
bined with lateral meniscus tear and popliteus tendon in
carcerated in the fracture. The sparse available literature 
indicates that patients can expect good radiological and 
functional outcomes, although this perspective must be 
tempered due to inherent publication bias and the lack of 
any adequately sized prospective studies. As the pediatric 
literature is entirely composed of single case reports, fur
ther research is required to inform the management and 
prognosis of this injury. 
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