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ABSTRACT 

Introduction: Capitellum fracture is a very rare fracture with an incidence of 1% of fracture cases in the elbow 

area and 6% of all fracture cases in the distal humerus area. 

Case Report: A 41-year-old man presented to the emergency room with left elbow pain after a fall and unable to 

move his arm. An X-ray revealed a lateral condyle fracture (Milch type 2) with joint dislocation and soft tissue 

swelling. However, a CT scan showed a different fracture extending from the capitellum to the trochlear (Bryan 

Morrey type IV or McKee fracture). She underwent successful ORIF with K-wires, experiencing sharp pain post- 

procedure but recovering well overall. 

Discussion: The rarity of capitellum fractures is due to its protected position behind the radial head, humeral 

trochlea, and humeral collateral ligaments. Specific radiographic signs, like the double arc sign on lateral X-

rays, are crucial for diagnosis. This sign should not be overlooked and should be confirmed by a pre-operative 

3D CT scan to prevent misdiagnosis. Treatment typically involves ORIF, ideally with a Herbert screw, although 

K-wires can be used as an alternative in certain circumstances. 

Conclusion: Capitellum fracture is a very rare injury. Before surgery, a CT scan and 3D reconstruction should 

be conducted to evaluate the anatomy and accurately classify the fracture. The Herbert screw is considered the 

optimal treatment, but in emergencies or when cost is a concern, K-wires can be a suitable alternative. 
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INTRODUCTION 

Capitellum fracture is a very rare fracture with an incidence of 1% of fracture cases in the elbow 

area and 6% of all fracture cases in the distal humerus area (Wiktor et al., 2022). Although uncommon 

and rare, capitellum fractures are more common in women than men and their prevalence increases as 

age increases and osteoporosis risk factors increase (Kapil et al., 2020). Correct classification, optimal 

imaging and rapid diagnosis will assist in pre-operative planning and implementation of surgical 

stabilization (Wiktor et al., 2022; Necorino et al., 2018). Capitellum fractures are divided into 4 subtypes 

and among the various subtypes, this case falls into the specific Bryan-Morrey classification type IV, 

modified by McKee (Tanrıverdi et al., 2020). 

Type IV Capitellum fracture according to the Bryan-Morrey classification (McKee 

modification) emphasizes the coronal shear fracture type which involves the capitellum which extends 

to the trochlea area (Presentation, 2020). Based on its anatomical structure, the capitellum is a bone with 

a bulge that is located on the distal aspect of the lateral condyle and articulates with the tip of the radial 

head, which allows flexion, extension and rotation movements to occur. In the case of a capitellum 

fracture, these movements are difficult due to weakness in the capitellum which acts as one part of the 

radial- humerus articulation. This fracture has a significant impact on elbow function and patient 

mobility so that it can interfere with daily activities and reduce the patient's quality of life. This poses 
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additional challenges in selecting a treatment strategy, requiring precision surgical intervention to 

restore normal elbow anatomy (Ul at el., 2017). 

Although the medical literature continues to expand in the context of capitellum fractures, case 

reports of type IV capitellum fractures according to the Bryan-Morrey classification (McKee 

modification) remain a rare occurrence. Therefore, this case study report was written to contribute to 

further understanding and treatment of the condition of capitellum fractures, which are still rare. 

CASE REPORT 

A 41-year-old man was presented to the emergency room at Universitas Sebelas Maret hospital 

with the main complaint of left elbow pain after falling down the stairs. The patient fell on his elbow 

2 days before entering the hospital. The patient complained that his left hand was painful and could not 

be moved. Figure 1. shows an anterior-posterior (AP) elbow X-ray examination was carried out with 

interpretation of reported radiological findings with findings of a fracture of the lateral condyle of the 

left humerus (Milch type 2) with dislocation of the humeroradial joint and soft tissue swelling. 

Radiological interpretation also included the finding of a central sclerotic dot in the proximal ⅓ of the 

diaphysis of the left humerus with suspicion of a pathological fracture et causa osteoid osteoma. A 

complete blood laboratory examination was also carried out with all results within normal limits, except 

those monocytes increased insignificantly to a value of 8.3% (reference value: 0-7.0%). 

 

 

Figure 1. X-ray left elb 

 

On physical examination, the basic pulmonary sounds were found to be normal, there were no 

wheezing or rales. Heart sounds were regular, no murmurs were found at all auscultation points. 

Physical examination of the abdomen showed no tenderness and normal bowel sounds were found, but 

from chest x-ray, cardiomegaly was found with a cardio-thoracic ratio (CTR) of 66% and a grounded 

apex. In the lung fields, inhomogeneous opacity was found in the right paracardium. The costophrenic 

sinus was sharp, there were no signs of pleural effusion or signs of pulmonary edema. The radiologist 

interpreted the patient with suspect of contusion pulmonum and pneumonia. The patient was also 

consulted by a cardiologist for further treatment, but these findings were not related to the fracture case 

found. 

Due to doubtful radiological clinical suspicion, another radiological examination was carried 

out using CT-Scan and 3D reconstruction to confirm the location of the fracture. From the results of the 
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CT-Scan and 3D reconstruction (Figure 2.), it turned out that a fracture of the capitellum down to the 

trochlear of the left humerus was found. From the Bryan- Morrey classification, the type of fracture 

obtained is type IV or McKee fracture. From the reconstruction results, there were no signs of 

subluxation or dislocation of the humeroradial joint and no central sclerotic dot was found. The results 

of the CT scan and reconstruction examination were then used as a working diagnosis because the 

results of the CT scan and reconstruction were different from the initial X-ray results. 

 
 

 
Figure 2. CT Scan and 3D reconstruction 

 

 

After CT-Scan and 3D reconstruction were done, open reduction internal fixation (ORIF) was 

performed on the capitellum of the left humerus with Kirschner wire (K-wire). On the same day, an X-

ray to evaluate ORIF was performed. The K-wire appeared to be installed distal to the left humerus, 

there were no signs of lytic lesions, sclerosis or bone destruction. No subluxation or dislocation is 

visible. There is no visible soft tissue lucidity. Postoperative soft tissue swelling was present without 

evidence of bleeding at the ORIF site (Figure 3).  Following ORIF, the patient complained of continuous 

stabbing pain with a pain scale of 5 with the patient's general condition being good, blood pressure 

141/92 mmhg, SpO2 97%, temperature 36.6oC, and respiratory rate 20x /minute. Figure 4. shows the 

patient’s elbow two months after ORIF, the patient demonstrated a full range of elbow motion, with 

normal flexion and extension and no pain during movement.  

 

 

Figure 3. X-ray of left elbow after ORIF 
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Figure 4. Patient’s elbow after two months of ORIF 

 

DISCUSSION 

Capitellum fracture is a rare case with an incidence of 1% of elbow area fractures and 4% of all 

distal humerus fractures (Borbas et al., 2022; Tajika et al., 2024). Capitellum fractures are four times 

higher in women than men. This is related to the strength and compactness of men's stronger bone 

material. In addition, the transport angle in women's bones is greater after menopause, which also 

influences their resistance strength (Sultan et al., 2017). Cases of capitellum fracture are very rare due 

to the anatomical position of the capitellum which is protected by the radial head, trochlea of the 

humerus and equipped with humeral collateral ligaments (Chin et al., 2021). In addition, the elbow joint 

at the capitellum has a very stable inherence compared to other joint articulations in the body (Panero 

et al., 2019; Heifner et al., 2023). This inherence is reinforced by small joints such as the proximal ulna 

joint (Stylianou, 2021). Other factors such as the even distribution of forces in the two joints in the 

brachium region also support the rarity of fracture cases involving the capitellum (Kerkhof et al., 2028). 

Although capitellum fractures are rare, in general elbow fractures are a fairly common 

condition. The elbow is a complex structure consisting of 3 articulations: ulnohumeral, radiohumeral, 

and proximal radioulnar. The elbow is also equipped with 2 important ligaments, namely the ulnar 

collateral ligament (UCL) and lateral collateral ligament (LCL). The capitellum itself is a structure that 

functions as the elbow shaft. The capitellum is the "ball" part of the ball and socket joint that rotates on 

the radial head. Isolated fractures of the capitellum are very rare, considering that this structure is 

located deep and protected by muscles and ligaments (Baydar et al., 2022; Liman et al., 2024). Fractures 

of the capitellum can occur by several mechanisms. Fall on out streched hand (FOOSH) is the most 

common mechanism causing capitellum fractures. This is due to the large mechanical forces distributed 

along the lower and upper arms. In addition, direct impact to the lateral elbow is also a common 

mechanism causing capitellum fractures in traffic accidents. This mechanism causes the radial head to 

exert a vertical force on the capitellum which results in fracture of the capitellum (Eschweiler et al., 

2022; Sehgal et al., 2020). 

Patients with capitellum fractures usually present with pain in the elbow accompanied by 

swelling that occurs after trauma. Adequate visualization of the capitellum fragment is sometimes 

difficult with standard elbow views. The diagnostic approach using lateral x-rays plays an important role 

because fractures are often missed if the projection is oblique. The double arc sign on the elbow should 

not be missed on an x-ray examination. Apart from that, comparative imaging with CT-scan and 3D 

reconstruction will be very helpful in confirming the diagnosis (Sultan et al., 2017; Lamas et al., 2021; 

Luchetti et al., 2020). As happened in the case, the X- ray showed a Milch type 2 lateral condyle fracture, 

but after CT-scan and 3D reconstruction it was found that there was a missed diagnosis with the working 

diagnosis being a Type IV Bryan Morrey capitellum fracture. 

Capitellum fractures require an appropriate therapeutic approach to prevent complications such 

as avascular necrosis, osteoarthritis, and heterotopic ossification. The ORIF approach is the method 
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currently most frequently used in capitellum fractures (Baydar et al., 2022). The choice of fixation 

hardware plays an important role in the prognosis of capitellum fractures. Fixation is usually done with 

K-wire, cancelous screws or Herbert screws. In cases of capitellum fractures, Herbert screws are reported 

to be more effective in providing fixation than k-wire and cancelous screws (Sultan et al., 2017; Bayam 

et al., 2020; Gao et al., 2023). In addition, Mehmet et al. also reported that the use of headless canulated 

compression screws is considered safe and offers stable fixation with a minimally invasive approach 

involving small incisions and anteroposterior and posteroanterior screw placement as an easy to apply 

and safe alternative to current surgical methods and fixation techniques (Baydar et al., 2022). In the 

case presented above, K-wire were chosen as fixation hardware due to limited funds available and the 

only hardware available at that time was K-wire, considering that K-wires are a fixation hardware 

modality that is less expensive and easy to find (Brewer at al., 2021; Muhammad et al.,2021; Png et al., 

2022). According to the case presented, we propose that although the Herbert screw is the best modality 

for capitellum fractures, the use of K-wires as fixation hardware for capitellum fractures can also be 

used, especially in developing countries with emergency situations and when there is no adequate cost 

or modality. 

CONCLUSION 

Capitellum fractures are rare and challenging injuries to treat. Preoperative CT- scan and 3D 

reconstruction are essential to accurately assess anatomy and classify the fracture, guiding the choice 

of surgical approach and fixation method. While the Herbert screw is preferred for its effectiveness, K-

wire fixation can be a viable alternative in emergencies or when cost is a concern. Early postoperative 

mobilization is crucial for improving functional outcomes after treatment. 

ACKNOWLEDGEMENT 

The patient provided consent and agreed to the publication of this case report and any 

accompanying images.  

REFERENCE 

Wiktor Ł, Tomaszewski R. Humeral Capitellum Fractures in Adolescents: A Study of 6 Cases Treated by Open 

Reduction and Internal Fixation with Bioabsorbable Nails. Adv Orthop 2022;2022; 

https://doi.org/10.1155/2022/4012125.  

Kapil Mani KC, Acharya P, Marahatta SB, et al. Functional outcomes of capitellum fractures treated by open 

reduction and internal fixation with herbert screw: A descriptive cross- sectional study. J Nepal Med 

Assoc 2020;58(230):775–779; https://doi.org/10.31729/jnma.5188.  

Nocerino EA, Cucchi D, Arrigoni P, et al. Acute and overuse elbow trauma: radio-orthopaedics overview. Acta 

Biomed 2018;89(1-S):124–137; https://doi.org/10.23750/abm.v89i1-S.7016.  

Tanrıverdi B, Kural C, Altun S. Capitellum fractures: Treatment with headless screws and outcomes. Jt Dis Relat 

Surg 2020;31(2):291–297; https://doi.org/0.5606/ehc.2020.72821.  

Presentation C. SF Journal of Radiology and Clinical Diagnosis Capitellar Fracture ( McKee ’ s Double Arc Sign 

). 2020. 

Ul Islam S, Glover AW, Waseem M. Challenges and Solutions in Management of Distal Humerus Fractures. 

Open Orthop J 2017;11:1292–1307; https://doi.org/10.2174/1874325001711011292.  

Borbas P, Loucas R, Loucas M, et al. Biomechanical stability of complex coronal plane fracture fixation of the 

capitellum. Arch Orthop Trauma Surg 2022;142(11):3239–3246; https://doi.org/10.1007/s00402-021-

https://doi.org/10.1155/2022/4012125
https://doi.org/10.31729/jnma.5188
https://doi.org/10.23750/abm.v89i1-S.7016
https://doi.org/0.5606/ehc.2020.72821
https://doi.org/10.2174/1874325001711011292
https://doi.org/10.1007/s00402-021-04126-1


Effendi et. al., Humeral Capitellum Fracture Bryan-Morrey Type IV Performed Open Reduction Internal Fixation 

Treatment: A Rare Case Report 

 

Plexus Medical Journal, Februari 2026| Vol 5 |No.1 

40 

04126-1.  

Tajika T, Hatori Y, Kuboi T, et al. Articular shear fracture of the capitellum in a child: A case report. JOS Case 

Reports 2024;3(1):54–58; doi: https://doi.org/10.1016/j.joscr.2023.11.001.  

Sultan A, Khursheed O, Bhat MR, et al. Management of capitellar fractures with open reduction and internal 

fixation using Herbert screws. Ulus Travma Acil Cerrahi Derg 2017;23(6):507–514; doi: 

https://doi.org/0.5505/tjtes.2017.57142.  

Chin K, Hussain S, Mazis G, et al. Clinical anatomy and biomechanics of the elbow. J Clin Orthop trauma 

2021;20:101485; doi: https://doi.org/10.1016/j.jcot.2021.101485.  

Panero E, Gastaldi L, Terzini M, et al. Biomechanical Role and Motion Contribution of Ligaments and Bony 

Constraints in the Elbow Stability: A Preliminary Study. Bioeng (Basel, Switzerland) 2019;6(3); doi: 

https://doi.org/10.3390/bioengineering6030068.  

Heifner JJ, Lacau GE, Davis TA, et al. Linking the distal humerus columns in articular fracture fixation ✰. Injury 

2023;54(10):110931; doi: https://doi.org/10.1016/j.injury.2023.110931.  

Stylianou A. Computational approaches to study elbow biomechanics. Ann Jt 2021;6:11–11; doi: 

https://doi.org/10.21037/aoj.2020.04.01.  

Kerkhof FD, van Leeuwen T, Vereecke EE. The digital human forearm and hand. J Anat 2018;233(5):557–566; 

doi: https://doi.org/10.1111/joa.12877.  

Baydar M, Aykut S, Mert M, et al. ISOLATED CAPITELLAR FRACTURE FIXATION WITH HEADLESS 

SCREWS IN DIFFERENT CONFIGURATIONS. Acta Ortop Bras 2022;30(1):e244357; doi: 

https://doi.org/10.1590/1413-785220223001e244357.  

Liman MNP, Avva U, Ashurst J V, et al. Elbow Trauma. Treasure Island (FL); 2024. 

Eschweiler J, Li J, Quack V, et al. Anatomy, Biomechanics, and Loads of the Wrist Joint. Life (Basel, 

Switzerland) 2022;12(2); doi: https://doi.org/10.3390/life12020188.  

Sehgal A, Shahi P, Bansal K, et al. Neglected Comminuted Fracture of the Capitellum. Cureus 2020;12(4):e7765; 

doi: https://doi.org/10.7759/cureus.7765.  

Lamas C, Grau A, Almenara M, et al. Coronal shear fractures of the capitellum and trochlea: interobserver 

variability in classifying the fracture and the need for a computed tomography scan for the correct 

surgical planning. JSES Int 2021;5(2):314–319; doi: https://doi.org/10.1016/j.jseint.2020.10.015.  

Luchetti TJ, Abbott EE, Baratz ME. Elbow Fracture-Dislocations: Determining Treatment Strategies. Hand Clin 

2020;36(4):495–510; doi: https://doi.org/10.1016/j.hcl.2020.07.011.  

Bayam L, Arshad M, Kumar P, et al. A review of outcomes following surgical fixation of adult capitellum 

fractures: a six-year case series. Acta Orthop Belg 2020;86(3):8–16. 

Gao X, Li H, Xue D, et al. Clinical outcomes of capitellar fractures with posterior comminution treated with 

Herbert screws combined with metacarpal locking plates. BMC Musculoskelet Disord 2023;24(1):937; 

doi: https://doi.org/10.1186/s12891-023-07065-7.  

Brewer C, Young-Sing Q, Sierakowski A. Cost Comparison of Kirschner Wire Versus Intramedullary Screw 

Fixation of Metacarpal and Phalangeal Fractures. Hand 2021;18; doi: 

https://doi.org/10.1177/15589447211030690.  

Muhammad Ali A, Adil M, Beg MSA, et al. Comparison of Kirschner Wire Versus Screw Fixation in 1,2 Inter- 

https://doi.org/10.1007/s00402-021-04126-1
https://doi.org/10.1016/j.joscr.2023.11.001
https://doi.org/0.5505/tjtes.2017.57142
https://doi.org/10.1016/j.jcot.2021.101485
https://doi.org/10.3390/bioengineering6030068
https://doi.org/10.1016/j.injury.2023.110931
https://doi.org/10.21037/aoj.2020.04.01
https://doi.org/10.1111/joa.12877
https://doi.org/10.1590/1413-785220223001e244357
https://doi.org/10.3390/life12020188
https://doi.org/10.7759/cureus.7765
https://doi.org/10.1016/j.jseint.2020.10.015
https://doi.org/10.1016/j.hcl.2020.07.011
https://doi.org/10.1186/s12891-023-07065-7
https://doi.org/10.1177/15589447211030690


Effendi et. al., Humeral Capitellum Fracture Bryan-Morrey Type IV Performed Open Reduction Internal Fixation 

Treatment: A Rare Case Report 

 

Plexus Medical Journal, Februari 2026| Vol 5 |No.1 

41 

Compartment Supra Retinaculum Artery Pedicle-Vascularized Bone Graft for Scaphoid Fractures. 

Cureus 2021;13(8):e17533; doi: https://doi.org/10.7759/cureus.17533.  

Png ME, Petrou S, Achten J, et al. Cost-utility analysis of surgical fixation with Kirschner wire versus casting 

after fracture of the distal radius. Bone Joint J 2022;104-B(11):1225–1233; doi: 

https://doi.org/10.1302/0301-620X.104B11.BJJ- 2022-0386.R1 

https://doi.org/10.7759/cureus.17533
https://doi.org/10.1302/0301-620X.104B11.BJJ-%202022-0386.R1

