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ABSTRACT 
Introduction: Humeral fractures are very rare accounting for less than 1% of fractures. The usual cause of 

capitellum and the trochleafractures of humeral is the result of axial loading. In 1996, Mckee proposed a category 
of humeral fractures mentioned as coronal shear fractures of the humerus. This category of fracture extends 
beyond the capitellum up to the trochlear ridge. Although surgeons have tried various options such as K-wires, 
mini fragment screws, headless compression screws and bio-absorbable implants. Herbert screw fixation has 
proved to be a promising option due to excellent compression at fracture site, stability and good intra-articular 
fixation. 
Method: This cross-sectional study was performed at the Department of Orthopedics, Dr Ruth KM Pfau Civil 

Hospital Karachi.Patients with isolated coronal shear fractures were included in the study between ages 15-75 
years.Open reduction and internal fixation was used and lateral approach was used as it offers better 
visualization.The mayo elbow performance index (MEPI) score was used to evaluate the post-operative functional 
outcome. 
Results: A total of 12 cases presented during the study duration. The mean operating time was 85 ± 2 minutes. 

All patients had complete healing of the fracture. One patient developed post-traumatic osteoarthritis of the 
affected joint. During follow up, one patient develop moderate ache while routine activities. The pain was resolved 
at subsequent follow ups. The average loss of range of motion among affected patients was 5 degrees of flexion-
extension and 8 degrees of supination-pronation. The average MEPS score was 93.4 +5.3. 
Conclusion: Herbert screw fixation offers promising results with isolated coronal shear humeral fractures. All 

patients in our study has good functional outcome. One elderly patient developed post-traumatic osteo-arthritis of 
the affected joint.  
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INTRODUCTION 
Humeral fractures are very rare accounting for less than 
1% of fractures1. The usual cause of humeral fractures is 
the result of axial loading of the capitellum and the 
trochlea2. The management for these fractures 
includesopen reduction and internal fixation3. in 1996, 
Mckee proposed a category of humeral fractures 
mentioned as coronal shear fractures of the humerus. This 
category of fracture extends beyond the capitellumupto the 
trochlear ridge. It gives a double arc sign. If the diagnosis is 
not made on X-ray, CT scan and MRI can also be used. 
The most commonly used approach is from the antero-
lateral aspect of the elbow which offers better visualization 
of the joint and associated ligaments and hence screw 
fixation and bone grafting is relatively easier4. 
 The most common mode of injury for capitellum 
fractures is fall on outstretched hand5,6. In this mode of 
injury the radius applies pressure on the capitellum. If the 
elbow is flexed at zero to 30 degrees, maximum force is 
transmitted to the capitellum7. Although surgeons have 
tried various options such as K-wires, mini fragment 
screws, headless compression screws and bio-absorbable 
implants. Herbert screw fixation has proved to be a 
promising option due to excellent compression at fracture 
site, stability and good intra-articular fixation.The 

anterolateral approach offers excellent visualization of the 
capitellum, trochlea and associated articular structures. If 
helps in better open reduction and bone grafting8. 
 The most effective technique for early fixation of 
capitellum fractures is open reduction and internal fixation. 
It helps in preventing many complications such as join 
stiffness, degenerative changes, arthritis. It also helps 
maintain the anatomical congruity of the joint9,10. The 
minimal amount of soft tissue present at this site puts it at 
an increased risk for displaced fractures11.  
 

METHOD 
This is a cross-sectional study performed at the 
Department of Orthopedics, Civil Hospital Karachi. The 
study duration is from 1st November 2018 to 30th October 
2019. Informed consent was taken from all patients 
participating in the study. Demographic variables such as 
age, gender, race, mechanism of injury, other injuries at 
first presentation were recorded. A total of 12 cases were 
included in the study. Patients with isolated coronal shear 
fractures were included in the study between ages 15-75 
years. Exclusion criteria includes patients with multiple 
fractures and fractures of other bones.  
 Plain radiographs were ordered along with CT scan to 
confirm the findings. A brachial plexus anesthesia was 
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given. Open reduction and internal fixation was used and 
lateral approach was used as it offers better visualization. 
This approach provides better visualization for all articular 
fragments and hence aids in screw placement and bone 
grafting. Post-operatively a long arm posterior plaster splint 
was applied and kept for a duration of two weeks. After 
removal of splint, active range of motion was commenced. 
Patients were asked to follow up at 4 weeks interval. The 
mayo elbow performance index (MEPI) score was used to 
evaluate the post-operative functional outcome.This scale 
measures pain, ulno-humeral motion, stability and the 
ability to perform five functional tasks. The total score is 
100. There are four categories for score range: poor (less 
than 60 points), fair (60-74), good (75-89), excellent (90-
100).  
 

RESULTS 
A total of 12 cases presented during the study duration. 
Eight patients were males while four were females (Figure 
1). The mean age of patients was 42 ± 10.5 years..  
 
Figure No 1: Gender wise distribution 

 
 
 The most common mode on injury was road traffic 
accidents (n=7), followed by falls (n=3) and fight (n=2) 
(Figure 2) 
 
Figure No 2: Mode of injury 

 
 
 The mean operating time was 85 ± 2 minutes. All 
patients had complete healing of the fracture. One patient 
developed post-traumatic osteoarthritis of the affected joint. 
This patient had 60 years of age and the mode of injury 
was fall from height. This patient had multiple co-morbid 
conditions such as diabetes mellius, hypertension and 
vitamin D deficiency. During follow up, one patient 
developed moderate ache while routine activities. The pain 
was resolved at subsequent follow ups. The average loss 
of range of motion among affected patients were 5 degrees 
of flexion-extension and 8 degrees of supination-pronation. 
The average MEPS score was 93.4 +5.3 (Table 1).  

Table No 1: MEPI score of study subjects 

PATIENTS MEPI SCORE  

Patient 1 91 

Patient 2 92 

Patient 3 80 

Patient 4 91 

Patient 5 92 

Patient 6 93 

Patient 7 97 

Patient 8 100 

Patient 9 92 

Patient 10 98 

Patient 11 99 

Patient 12 96 

MEAN MEPI SCORE 93.4 +5.3 
 

Preoperative radiographs 

 
 

Postoperative Finding at 4th month 

 
 

DISCUSSION 
Our study shows good functional outcome in all patients 
except one which developed post-traumatic osteoarthritis. 
This patient had risk factors for the development of post-
traumatic osteo-arthritis such as advanced age, diabetes 
mellitus, hypertension and vitamin D deficiency. Our study 
reports are similar to Tengbo et al’s study whomanaged 
fifteen patients with isolated coronal shear fractures of 
capitellum head. These patients were managed using 
Herbert screw fixation using anterolateral approach. All 
patients recovered completely and had excellent functional 
outcome. There was one incomplete posterior interosseus 
nerve injury which was healed in a short period without any 
compromise. The operating time was also similar among 
our study and Tengbo et al’s study. His study reports no 
significant differences in range of motion between affected 
and unaffected arm. This is similar to our study. the 
average loss of motiomamong affected patients were 5 
degrees of flexion extension and 8 degrees of supination 
and pronation. The similarity in study results in due to the 
use of anterolateral approach for Herbert screw fixation in 
both studies12. Singh et al in his study reports outcome of 
14 patients with capitellum fractures managed with open 
reduction and internal fixation using Herbert screws. All 
patients had good functional outcome. No patients had 
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degenerative changes and avascular necrosis13. Mighell et 
al in his study underwent open reduction and internal 
fixation using headless compression screws in 18 patients 
with large coronal shear fractures of capitellum. Seventeen 
patients had good functional outcome. Three patients 
developed avascular necrosis while five patients developed 
arthrosis post-operatively14. Imatani et al managed six 
patients with coronal shear fractures of distal humerus with 
open reduction and internal fixation using Herbert screws. 
He concluded that patients had good post-operative 
functional outcome15. Mahirogullali et al in his study 
concludes the post-operative outcome of 11 patients with 
type1 capitellum fractures treated by open reduction and 
internal fixation using Herbert screw. His study patients 
show excellent functional outcome in eight patients and 
good outcome in three patients. However, he used 
posterior approach and recommends it as superior to 
anterolateral approach. He further concludes that early 
mobility helps in improving functional outcome of these 
patients16. Stamatis et al reports a study in which he 
managed six patients with type IV coronal fractures using 
open reduction and internal fixation with Herbert screws. 
The average healing time for his study patients was 
between six to nine weeks. Two patients developed post-
operative complications. One patient developed mild 
degenerative joint disease while one patient developed 
osteonecrosis of coronal shear fragment. All patients had 
good functional outcome with Mayo elbow performance 
scale scores between 98-10017.  
 Our study results report excellent functional outcome 
with mean MEPI score of 93.4. Hence we can conclude 
that anterolateral approach offers promising results. 
Goodman et al in his study reports patients with coronal 
shear fractures among nine patients who underwent open 
reduction and internal fixation using lateral approach. All 
patients had excellent functional outcome18. Silva et al 
reports the case of an 11-year-old child with capitellum 
fractures which was managed with open reduction and 
internal fixation using headless compression screws. 
Capitellum fractures are extremely rare in pediatric 
patients. however, the management of this patient using 
ORIF offers excellent results with no evidence of avascular 
necrosis. The patient had completely restored the range of 
motion. Radiographs showed completely healed fracture 
with restoration of articular line19. Kurtulmus et al in his 
study reports eight adolescent patients with capitellum 
shear fractures. These patients were managed with open 
reduction and internal fixation using headless compression 
screws. Fractures were completely healed with excellent 
functional outcome20.  
 

CONCLUSION 
Herbert screw fixation offers promising results with isolated 
coronal shear fractures. Our study patients show excellent 
functional outcome and complete healing was evident in 
radiographs of all patients. we hereby conclude that 
Herbert screw fixation is better than any other technique 
used for coronal shear fractures such as K-wires, mini 
fragment screws and bio-degradable implants. For Herbert 
screw fixation, antero-lateral approach is the most 

convenient approach and hence should be implemented by 
orthopedic surgeons. 
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