
Trauma Case Reports 30 (2020) 100372

Available online 3 November 2020
2352-6440/© 2020 The Author. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Case Report 

CT image evaluation of one-screw fixation in the 
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A B S T R A C T   

Background: In the Latarjet procedure, two screws are used for secure fixation. However, when the 
graft is small, two-screw fixation is technically difficult. The purpose of this study was to evaluate 
the bone union of one-screw fixation on CT images. 
Methods: Ten shoulders with anterior recurrent dislocation underwent the open Latarjet pro-
cedure using one-screw fixation combined with arthroscopic Bankart repair. The bone union and 
the graft position were evaluated on CT images at 3, 6, and 12 months after the operation. 
Results: Seven of 10 shoulders showed bone union at 3 months after the operation. In two 
shoulders, the removal of cortex was insufficient, and bone union was observed at 6 months. In 
one shoulder, the distal part of the graft was not in contact with the glenoid, and bone union was 
observed at 12 months. In one shoulder, the graft was healed in a 70-degree-rotated position. The 
average thickness of the graft was 7.2 ± 1.0 mm. 
Conclusion: One-screw fixation in the Latarjet procedure did not show non-union. Sufficient 
removal of the graft cortex and good contact were needed for early union.   

Introduction 

In the Latarjet procedure for recurrent anterior shoulder dislocations, the graft is fixed using two screws. However, when the graft is 
small, two-screw fixation has the risk of graft breakage. One-screw fixation might be weaker than two-screw fixation and might have a 
risk of non-union or displacement of the graft after the operation. The purpose of this study was to evaluate bone union after one-screw 
fixation in the Latarjet procedure on CT images. 

Materials and methods 

Ten shoulders of recurrent anterior dislocation were included in this study. The average age of the patients was 28 years (14–59 
years). There were 8 males and 2 females. Preoperatively, all patients underwent a physical examination, and functional outcome was 
assessed with the Rowe score [1]. Postoperative functional outcome was assessed at the last follow-up. 

In all cases, preoperative CT scans of bilateral shoulders were done. Using 3D-CT images, the length of the coracoid from the tip to 
the junction between the horizontal and vertical aspects was measured. The anterior bone loss was calculated using the maximum 
inferior diameter of the glenoid compared to the maximum inferior diameter of the uninjured contralateral glenoid [2]. 

The open Latarjet procedure using one screw combined with arthroscopic Bankart repair was performed. The detailed procedures 
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were as follows: The patient was placed in the beach-chair position under general anaesthesia. An ~6-cm skin incision was applied on 
the tip of the coracoid process. Using the anterior approach, the coracoid process was exposed and cut at 15–17 mm in length from the 
insertion of the conjoined tendon. The soft tissue on the distal aspect of the graft was removed, and the bone cortex was removed using 
a high-speed steel bar. The subscapularis muscle was divided at the middle part, and the anterior joint capsule was exposed. Then, the 
anterior capsule and the remaining labrum were detached from the glenoid arthroscopically. The anterior aspect of the glenoid was 
exposed by retracting the anterior capsule and the humeral head laterally and dividing the subscapularis muscle with the glenoid 
retractor. The bone cortex at the 3 o’clock to 5 o’clock positions of the anterior aspect of the glenoid was removed using a high-speed 
steel bar. The graft was fixed to the glenoid using one 4.5-mm partially threaded cannulated cancellous screw without a washer. The 
length of each screw was decided by the total length of each drill hole of the graft and the glenoid, measured directly using a depth 
gauge. Then, Bankart repair was performed arthroscopically using 3–5 soft anchors. The shoulder was immobilized for 4 weeks using a 

Fig. 1. CT images at 3 months: 7 shoulders showed bone union at 3 months.  
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soft brace. 
The bone union was evaluated on CT images in the horizontal and oblique sagittal planes at 3, 6, and 12 months after the operation. 

On the 3D-CT images, the rotation of the graft and the resorption of the graft were also evaluated. The thickness of the graft was 
measured at the screw site using an imaging workstation (Ziostation, Ziosoft, Tokyo, Japan). 

Results 

The mean follow-up was 21 months (12–35 months). The mean Rowe score increased from 51.1 ± 8.1 preoperatively to 92.8 ± 5.8 
postoperatively. No recurrent subluxation or dislocation was observed at the last follow-up. 

The average length of the coracoid from the tip to the junction between the horizontal and vertical aspect was 18.3 ± 1.4 mm on the 
preoperative 3D-CT images. The anterior bone loss calculated using the maximum inferior diameter of the glenoid, compared to the 
maximum inferior diameter of the uninjured contralateral glenoid [2], was 13.6 ± 5.0%. 

The length of the screw varied from 28 mm to 34 mm in accordance with the measured lengths of the drill holes at the graft and the 
glenoid. 

Seven of 10 shoulders showed bone union at 3 months after the operation (Fig. 1). In two shoulders, the removal of cortex was 
insufficient, and the bone union was not sufficient at 3 months (Fig. 2), though it was at 6 months. In one shoulder, the distal part of the 
graft was not in contact with the glenoid, the bone union was not sufficient at 6 months, but it was at 12 months (Fig. 3). In one 
shoulder, the graft healed in a 70-degree-rotated position, and global bone resorption was observed at 6 months (Fig. 4). In the other 9 
shoulders, partial bone resorption was observed at the proximal end of the graft at 6 months, and the degree of resorption was small 

Fig. 2. CT images at 3 months: 2 shoulders showed insufficient bone union at 3 months, due to insufficient removal of the bone cortex 
(white arrow). 
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(Fig. 5). Non-union or displacement of the graft was not observed. The average thickness of the graft was 7.2 ± 1.0 mm (Fig. 6). 

Discussion 

This is a retrospective study to evaluate bone healing after the Latarjet procedure using one-screw fixation. In the original Latarjet 
procedure published in 1954, the coracoid was fixed using a single screw. Since then, a number of adaptations to the original technique 
have been described [3]. In the Latarjet procedure, the coracoid is fixed in the “lying down” position, in which the inferior surface of 
the coracoid is in contact with the glenoid vault. Commonly, the coracoid is fixed using two screws [4]. 

In the ordinary procedure of the two-screw fixation described by G. Walch, an osteotomy of the coracoid is performed at the 
junction between the horizontal and vertical aspects. A 3.2-mm drill is used to create 2 holes in the graft, approximately 1 cm apart. 
The graft is fixed with two 4.5-mm cancellous screws 35 mm in length [5]. In this study, an osteotomy of the coracoid was performed at 
approximately 15–17 mm posterior to the tip of the coracoid, and the graft was fixed with one 4.5-mm cannulated cancellous screw. 
The length of the screw varied from 28 mm to 34 mm in accordance with the measured lengths of the drill holes at the graft and the 
glenoid. 

In comparison with the two-screw technique, the one-screw fixation is simpler, with less risk of coracoid fracture. More cancellous 
bone is in contact with the scapular neck, allowing a better chance of consolidation. 

Regarding the screw size and shape in the one-screw fixation compared with the two-screw fixation, one 4.5-mm partially threaded 
cannulated cancellous screw was used in this study. The more common screw fixation constructs used in the Latarjet procedure include 
2 bicortical screws of the following types: fully threaded solid cortical screws, partially threaded solid cancellous screws, and can-
nulated partially threaded cancellous screws. In one biomechanical cadaveric study, neither screw type nor fixation method signifi-
cantly influenced biomechanical performance after the Latarjet procedure [6]. The size of the screws is 3.5 mm or 4.0 mm in two-screw 
fixation and 4.0 mm or 4.5 mm in one-screw fixation. The use of 4.5-mm screws in two-screw fixation might increase the risk of 
coracoid fracture. 

Fig. 3. CT images at 3 and 6 months: 1 shoulder showed insufficient bone union at 6 months, due to the less contact.  
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In the Latarjet procedure, resorption of the proximal part of the graft has been reported [7–9]. The sling effect is reported as the 
major factor in stabilization [10]. The best size of the graft in the Latarjet procedure seems to be unknown. In this study, the length of 
the graft was 15–17 mm, and the thickness of the graft was 7.2 mm on average. So far, no instability has been observed clinically. 

In this study, 7 shoulders had bone union at 3 months, but 3 shoulders required 6–12 months for bone union. The removal of the 

Fig. 4. 3D-CT images at pre-op., 3 and 6 months after op.: 1 shoulder showed the graft fixation at 70 degrees rotated position (black arrow), and the 
global bone resorption at 6 months. 

Fig. 5. 3D-CT images at 3 and 6 months: 9 shoulders showed the slight bone resorption at the proximal end of the graft at 6 months.  
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bone cortex from the aspect of the graft facing the glenoid was important for early healing. The adaptation of the graft to the glenoid 
was also important. In one shoulder, the graft was fixed at a 70-degree-rotated position. Holding the graft during fixation was crucial. 
In this rotated fixed graft, global resorption was observed. The reason for global resorption is unknown. In the other 9 shoulders, slight 
resorption was observed at the proximal end of the graft, probably due to the small size of the graft. Non-union or displacement of the 
graft was not observed, which indicated that the one-screw fixation in the Latarjet procedure might not cause severe problems with 
bone union. 

Conclusion 

The one-screw fixation in the Latarjet procedure did not show the non-union. Sufficient removal of the graft cortex and good 
contact were needed for early union. 
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