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Abstract
Introduction Radial head fractures account for the majority of bony elbow injuries. The individual treatment options have 
been described in detail. In some cases, however, an unusual concomitant injury occurs, which can significantly impede 
primary osteosynthesis and healing. This concomitant injury can be an interposing cartilaginous capitellar fragment.
Methods This retrospective study describes four cases of trapped cartilage fragments of the capitellum that compromised 
primary osteosynthesis or primary conservative healing of a radial head fracture. Radiological imaging, function and pain 
level are presented pre- and postoperatively (mean follow-up 9.25 months).
Results None of the four cases showed preoperative evidence of an incarcerated cartilage fragment of the capitellum. They 
all showed limited elbow range of motion. CT examinations were performed in all cases. In each case, the cartilage frag-
ment was first sighted upon surgery, subsequently removed and the fractures treated with ORIF. Mean follow-up was of 
9.25 months. All fractures healed, with excellent function and low pain scores.
Conclusions This study presents rare cases of a trapped humeral cartilage fragment in radial head fractures. Radiological 
imaging including CT scans cannot reliably detect this concomitant injury. Therefore, this problem becomes apparent and 
treatable only during surgery. A high degree of suspicion is necessary especially in patients with minimally displaced frac-
tures associated with limited elbow motion and a gap at the fracture site as treating these injuries conservatively may lead 
to poor outcome.

Keywords Radial head fractures · Interposed capitellar cartilage · Osteosynthesis · Open reduction and internal fixation · 
Arthroscopy · Elbow surgery

Introduction

Radial head fractures have an overall incidence of 55.4 per 
100,000 population and account for 5% of all fractures and 
one-third of all elbow fractures [1, 2]. The mechanism of 
injury is often a fall on the outstretched arm with the elbow 
partially flexed and forearm pronated [1]. The radial head 
then crushes into the capitellum, possibly fractures the distal 
humerus, leaves it unharmed or merely injures the cartilage 

[3–7]. One possible explanation for a cartilaginous shear 
fragment might be some degree of radiocapitellar subluxa-
tion. A cartilaginous shear injury is not visualized radio-
graphically and may only be recognized at the time of sur-
gery. Cartilage defects of the capitellum can be overlooked 
[8]. Incidence of cartilaginous defects vary from 19–29% 
[9, 10]. Loss of cartilage, however, can subsequently lead to 
arthrosis in the radiocapitellar joint as repetitive impact of 
the radial head on the defective capitellar articular surface 
occurs upon axial loading [11].

Radial head fractures can be classified by the modified 
Mason classification, which differentiates four types of frac-
ture patterns [12].

Associated lesions, such as ligamentous injuries to the 
medial or lateral ligaments, elbow dislocations and addi-
tional fractures occur in 26% of radial head fractures [13]. 
Aim of any operative treatment must be the restoration of 
joint stability and function [14].
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In this paper, we introduce four cases, three of them 
with interposing capitellar cartilage fragments blocking 
reduction and fixation of radial head fractures and one 
case of elbow stiffness after non-operative treatment of a 
radial head fracture, due to an interfering capitellar car-
tilage fragment.

Methods

Three cases are presented, in which a capitellar cartilage 
shear fragment interfered with the reduction of a radial 
head fracture. These cases had seemingly isolated dis-
placed radial head fractures that required fracture fixa-
tion. All cases were treated by the senior author (L.P.M.). 
One case was introduced to the hospital of Co-Author 
D.S. due to elbow stiffness after non-operative treatment 
of a radial head fracture. In the subsequent arthroscopic 
arthrolysis an interposing capitellar fragment could be 
detected (treatment by D.S.).

All cases were collected over a period of 5  years 
(2014–2019) and analyzed retrospectively. Radiographic 
material was evaluated to determine whether a capitellar 
shear fragment could have been detected before surgery. 
Fractures were categorized according to the modified 
Mason classification and intra-operative findings were 
documented [5, 12]. Concomitant ligamentous injuries 
were assessed by intra-operative inspection and/or stress 
tests under fluoroscopic imaging. The mean follow-up of 
patients was 9.25 months with a range of 2 to 26 months 
and consisted of function (range of motion) and pain 
evaluation (visual analogue scale for pain 0–10) as well 
as fracture healing.

An institutional ethics approval was granted prior to 
retrospective data collection (VT 20–1667). The study 
was performed in accordance with the ethical standards 
as laid down in the 1964 Declaration of Helsinki and its 
later amendments or comparable ethical standards.

Results

Mean age of patients was 49 years (range 34–69 years). Two 
patients were female, two male (Table 1).

Case 1

A 44-year-old female fell off her bicycle onto her out-
stretched right arm. A Mason type III fracture was revealed 
in the radiographs (Fig. 1). She had elbow motion from 70° 
to 90° with no possible supination or pronation. An addi-
tional CT-scan was performed, and the patient prepared 
for surgery. Surgery was performed 3 days after the ini-
tial accident using a Kaplan-approach to the lateral elbow. 
Intra-operatively, 2/3 of the LCLC (lateral collateral liga-
ment complex) were found to be torn from its humeral origin 
resulting in a moderate varus instability under stress tests. 
There was no sign of medial instability. A cartilaginous 
lesion of the posterior capitellum (0.5 × 0.5 cm) was detected 
and the corresponding chondral flake interposed inside the 
fragmentally broken radial head (Fig. 2). Reduction was only 
possible by excising the flake and careful debridement of 
the joint. Osteosynthesis was then performed by three can-
nulated headless cannulated compressions screws (CCS) and 
the LCLC was reattached to its humeral origin using one 
anchor. Six months later, elbow motion was from 0° to 130°, 
pronation and supination each 90°, she reported no pain and 
radiographs showed a healed fracture (Fig. 3).

Case 2

A 49-year-old male fell off a scaffold onto his outstretched 
right arm. The arm could not be moved due to severe pain. 
Radiographs and a CT-Scan was performed which revealed 
a Mason Type III fracture (Fig. 4). Surgery was performed 
7 days later using a Kocher-approach [15]. There were no 
signs of ligamentous instability under stress tests. The LCLC 
was intact. A central cartilaginous flake, originating from 
the central aspect of the capitellum and interposed between 

Table 1  Patient data and clinical outcome of radial head fractures with an interposed capitellar cartilage fragment

y  years, M male, F female, R  right, L  left, Classification according to modified Mason, FU  follow-up, mo  months, RoM  range of motion, 
VAS  visual analogue scale, Compl.  complications, ASC  arthroscopy, ORIF  open reduction internal fixation via cannulated compression screw 
(CCS), LCLC  lateral collateral ligament complex reattached via anchors

Case Age
(in y)

Sex Side Classification Treatment FU (in mo) RoM VAS Compl Revision surgery

#1 44 F R III ORIF + LCLC 6 130° 0 – None
#2 49 M R III ORIF + LCLC 26 140° 0 – None
#3 69 M L II ASC + ORIF + LCLC 2 120° 0 – None
#4 34 F L III ASC + ORIF + LCLC 3 105° 2 – None
Mean 49 9.25 124° 0.5
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the fracture fragments (Fig. 5) was excised and the frac-
ture subsequently fixed by three CCS, as well as the LCLC 
reattached by two anchors (Fig. 6). The last follow-up was 
26 months later. Elbow motion was 0° to 140°, pronation and 
supination being 90° each. There was no sign of pain and the 
radiographs showed a healed fracture.

Case 3

A 69-year-old male fell off his bicycle onto the out-
stretched left arm. The arm was immobilized by cast and 
the patient presented to us 8 days after the initial accident. 
Elbow motion was blocked in pronation and supination 

as well as painful. Radiographs and a CT-Scan, which 
revealed a Mason type II fracture, were obtained and sur-
gery performed 2 days later (Fig. 7). The procedure con-
sisted of a primary arthroscopy which was converted into 
an open Kaplan-approach upon fracture sight. The LCLC 
was found to be avulsed ½ of its humeral origin. Stress 
tests were positive for lateral but not for medial instability. 
A 0.5 × 1 cm measuring cartilaginous flake of the posterior 
aspect of the capitellum interposed in the fracture zone 
of the radial head. This flake was excised, and fixation 
performed using three CCS. The LCLC was reattached 
by two anchors (Fig. 8). Two months later, elbow motion 
was from 10° to 130°, pronation and supination 80° each. 

Fig. 1  a, b Preoperative radiographs (lateral and anteroposterior) of a Mason type III fracture (Case1). c CT-scan in axial view and d in sagittal 
view showing the mutifragmental radial head

Fig. 2  a Mobilization of an interposing cartilaginous fragment (red arrow) in by a dental hook (Case 1). b Intraoperative situs with visible inter-
posing cartilaginous fragment. c Subsequent complete removal of the fragment
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Fig. 3  a, b Postoperative radio-
graphs (anteroposterior and 
lateral) after radial head fixation 
with three CCS and reattached 
LCLC after 6 months (Case 1)

Fig. 4  a, b Preoperative radio-
graphs (anteroposterior and 
lateral) of a Mason type III frac-
ture (Case 2). c CT-scan in axial 
view and d in sagittal view
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Fig. 5  a Intraoperative situs (Case 2) with interposing cartilaginous fragment (red arrow). b Fragment is excised. c View of the capitellum with 
defect zone (indicated by asterisk)

Fig. 6  a, b Postoperative radio-
graphs (lateral and anteropos-
terior) after radial head fixation 
with three CCS and reattached 
LCLC (Case 2). c and d after 
6 months and metal removal
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The patient was free of pain and radiographs revealed a 
healed fracture.

Case 4

A 34-year-old-female fell off her bicycle on the way home 
from work. The left elbow was dislocated and reduced by 
herself. The first hospital to treat the patient recommended 
a conservative treatment with cast for 4 weeks. In reha-
bilitation after 8 weeks, she noticed increasing pain and 
crepitation. A CT-Scan was obtained, and at presentation 
elbow motion was 30–90° with full supination but no pos-
sible pronation. We detected an unhealed Mason type III 
fracture (Fig. 9). The patient was scheduled for surgery by 
primary arthroscopy, which was converted into an open 

Kocher-approach. The LCLC was partially avulsed and only 
half of it remained attached to the humerus in its original 
form. Stress tests indicated a moderate varus instability with 
intact medial instability. A cartilaginous flake interposed 
the radial fracture sight and was excised. The flake origi-
nated from the posterior capitellum (Fig. 10). After care-
ful debridement of the radial head, the osteosynthesis was 
performed using four CCS and the LCLC was reattached by 
two anchors. After 3 months, elbow motion was from 15° to 
120°, supination 90°, pronation 70°. There was some irrita-
tion around the medial epicondyle, but the ulnar nerve was 
not affected. Pain level was low overall (VAS = 2). Radio-
graphs were obtained. The fracture consolidated.

There were no preoperative signs of such interposing 
capitellar fragments in any of the radiographic material we 

Fig. 7  a, b Preoperative radio-
graphs (lateral and oblique) of a 
Mason type II fracture (Case 3). 
c CT-scan in axial view and d in 
sagittal view
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obtained. A CT-scan was performed in each case. The flakes 
were only detected and finally excised upon surgery. No rea-
sonable refixation of these fragments to the capitellum could 
be performed in the presented cases.

Discussion

This study presents the surprising cause of a primarily not 
possible reduction in three cases of a multifragmentary 
radial head fracture and one case of not possible conserva-
tive healing, caused by an interposing cartilage fragment 
originating from the capitellum.

Radial head fractures are among the most common bony 
injuries in adults. Most of them are isolated fractures but 

there are several typical concomitant injuries described in 
higher-energy traumas such as ligamentous and additional 
bony injuries [13]. These include the rupture of the medial 
or lateral collateral ligament (usually in cases of elbow 
(sub-)luxation), the interosseous membrane of the forearm 
(Essex-Lopresti) and or bony injuries such as a coronoid 
process fracture (terrible triad injury, together with an elbow 
dislocation) [16–21]. Injuries of the capitellum in pure radial 
head fractures, however, are rather rare. The participation 
of a merely cartilaginous fragment, which interposes in the 
radial fracture sight, is even rarer and has only been reported 
sparingly [21].

First descriptions of cases date back to 1916. Hitzrot 
described a case, where a capitellum fragment was trapped 
in the fracture line of a radial head fracture without being 

Fig. 8  a, b Postoperative radio-
graphs (lateral and anteropos-
terior) after radial head fixation 
with three CCS and reattached 
LCLC after 2 months (Case 3)

Fig. 9  a, b Preoperative radiographs (anteroposterior and lateral) of a Mason type III fracture (Case 4). c CT-scan in axial view
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visible in radiographs [22]. Several identical cases have 
been reported in the following years [3, 4, 6, 7, 11, 23]. 
Caputo et al. introduced ten cases of trapped fragments in 
2006. Plain radiographs did not reveal the full aspect of 
injury. In two cases, a preoperative CT-scan was performed 
which revealed a seemingly unharmed capitellum. All frag-
ments were excised. Elbow function, forearm rotation and 
grip strength recovered completely in each case once the 
fragment was removed. There was no evidence of a higher 
arthrosis rate, compared to a sole radial head fracture in the 
mean follow-up of 11 months. The mechanism of injury in 
all cases was a fall on the outstretched arm [21].

The exact mechanism leading to a shear fracture of a car-
tilage fragment of the capitellum combined with a radial 
head fracture remains unknown. 60% of the axial load at the 
elbow joint is transmitted through the radiocapitellar surface 
[9, 24]. Some researchers believe that a certain elbow angle 
at the moment of impact of the radial head against the capi-
tellum is responsible for cartilaginous shearing of the latter 
[4, 7, 25]. In this respect, we assume a short-term postero-
lateral subluxation of the radial head [21]. When the radial 
head subsequently repositions spontaneously, this fragment 
may become stuck in the fracture gap of the radial head. 
Furthermore, we assume that in most cases, this fragment 
rather tends to slip into the cubital joint and remains there 
unnoticed.

However, if it does get stuck in the fracture gap, even 
a Mason type I radial head fracture will probably not heal 
conservatively, as this fragment represents a morphologi-
cal obstacle. This phenomenon was presented in Case 4. 
Removal of the fragment allowed stable reduction and fixa-
tion and caused the fracture to heal. A similar case was pre-
sented by Caputo et al. where a symptomatic nonunion could 
be successfully treated by fragment removal [21].

The natural course of conservative therapy of a Mason 
Type I radial head fracture with a blocking cartilage frag-
ment of the capitellum is not known. However, it can be 
assumed that this fragment might play a role in some cases 
of symptomatic malunion or nonunion [6, 21, 26, 27].

In addition, there is no consensus yet on how to deal with 
merely cartilaginous capitellar fragments in radial head frac-
tures. So far, fragment excision is recommended for frag-
ments less than approximately 25–33% of the capitellar sur-
face area [21]. Possible refixation tools are fibrin-sealant and 
bioabsorbable screws, pins or darts [28–31]. Most of these 
techniques have been described in knee surgery or osteo-
chondrosis dissecans cases of the elbow [32–34].

The average size of the cartilage fragment appears to 
decrease with increasing severity of the radial head fracture. 
Nalbantonglu et al. found in their clinical results an average 
larger shearing fragment of the capitellum in Mason type 
II fractures than in Mason type III fractures [9]. A possible 
explanation might be that an intact radial head can cause 
more damage to the capitellum and in high-energy trauma 
the energy discharges through the bone rather than the car-
tilage, resulting in more bony injuries of the capitellum in 
Mason Type III fractures and more extensive merely carti-
lage injuries in Mason Type II and I fractures [9].

A fundamental question we asked ourselves when eval-
uating the cases was whether our classification of fractures 
was still valid after surgery. The LCLC was avulsed in 
three out of four cases with corresponding lateral insta-
bility. Rupture of the LCLC can typically occur in cases 
of external rotational forces combined with a valgus 
moment under axial loading. If the rotation exceeds a cer-
tain degree, dislocation may occur and tear the MCL addi-
tionally [35]. We could, however, not conclusively prove 
fracture dislocation, which would be a formal upgrade to 

Fig. 10  a Arthroscopic view of the capitellar cartilage defect (indicated by asterisk, rh radial head) (Case 4). b Subsequent removal of the inter-
posing cartilaginous fragment (red arrow)
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a type IV fracture, in any of the cases. A common prob-
lem in the assessment of an isolated radial head fracture 
is the complete detection of all accompanying injuries 
[14]. Therefore, prolonged pain and limited elbow range 
of motion in terms of a mechanical block are red flags. 
These physical findings alone are sufficient indication for 
further work-up (such as needle aspiration and lidocaine 
injection to assess mechanical block and/or CT/MRI eval-
uation), and can lead to an operative intervention with the 
possibility that intra-articular cartilaginous fragments are 
creating a mechanical block to motion or, as in this series, 
are interposed within the radial head fracture serving as an 
impediment both to fracture healing and to elbow motion.

The question that remains is whether not every patient 
with a mechanical block and pain should get an early MRI. 
MR imaging is the most valuable technique to detect car-
tilaginous defects in a joint [9, 21]. Itamura et al. investi-
gated concomitant injuries of radial head fractures Mason 
type II and III by MR imaging. They found in 29% capi-
tellar osteochondral defects, in 96% capitellar bone bruise 
and in 92% of 24 cases loose bodies [10]. Therefore, it 
should be discussed whether MRI should be performed in 
every case of a non-properly healing radial head fracture 
that presents with prolonged pain and mechanical block to 
detect concomitant injuries [14].

Of course, there are some limitations associated with 
this study. One is the small number of cases that could 
be included in this study. Nalbantoglu et al. reported a 
capitellar cartilage defect in 10 of 51 cases. Overall, we 
assume a high number of undetected cases.

Additionally, the follow-up periods are very heteroge-
neous, which means that an exact statement about long-
term function of the presented cases is only possible to a 
limited extent.

In summary, this case series demonstrates rare cases of 
interposing capitellar cartilage fragments in radial head 
fractures, which cannot be seen on radiological images 
(plain radiographs and CT) and may therefore act as an 
unusual sight during surgery. High suspicion is indicated 
in cases of mechanical irritation and pain after conserva-
tively treated radial head fractures, as an interposing capi-
tellar cartilage fragment may be the cause of non-healing, 
mechanical block, or pain and should be treated favora-
bly by open surgery or arthroscopy with debridement and 
removal of any loose cartilaginous fragments.
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