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Introduction

The diagnosis and treatment of tumors involving the 
sternum are managed by thoracic and those of tumors of 
the clavicle by orthopedic surgeons. Presently, there are 
a number of reports documenting sternoclavicular joint 
reconstruction after sternal tumor resection (1,2). However, 
the management of clavicular tumors is controversial (3,4). 
When the lesion involves the sternoclavicular joint, it is 
often necessary to resect not only parts of the sternum and 
clavicle but also the sternoclavicular joint. The process of 
sternoclavicular joint reconstruction is challenging, and 
the need for it is often questioned by both thoracic and 
orthopedic surgeons. There is a paucity of literature on 
this subject. In this report, we retrospectively reviewed  
5 patients with sternoclavicular joint pathologies who were 
treated between 2016 and 2017. By combining our findings 
with existing reports, we discuss the approaches to the 
management of this disease.

Clinical

Patient information

Our series included 5 patients (2 male, ranging in age from 
39 to 60 years with a mean of 52 years). Primary symptoms 
include sternoclavicular joint pain with varying degrees of 
limitation to the range of motion of the shoulder joint and 
numbness of the upper extremities. Radiographic studies 
indicated osseous lesions at the sternoclavicular joint. 
Three patients underwent unilateral procedures while 
two patients underwent bilateral sternoclavicular joint 
resections. Sternoclavicular joint reconstruction was not 
performed in any patient. One patient was diagnosed with 

follicular thyroid carcinoma metastasis of the sternum, one 
patient had malignant transformation of osteochondroma, 
one patient had a grade I periosteal chondrosarcoma, one 
patient had reactive osteopetrosis, and one patient had 
Ewing’s sarcoma.

Operative techniques

Patients were placed under general anesthesia in the supine 
position. Padding was placed posterior to the shoulders 
to provide slight elevation. A T-shaped incision was used 
for bilateral sternoclavicular joint resection (Figure 1). 
For unilateral sternoclavicular joint resection, the incision 
extended proximally from the sternoclavicular joint 
towards the towards the sternal angle and the side of the 
pathological clavicle (Figure 2). The first rib, sternum, and 
clavicle subjacent to the tumor were liberally exposed. The 
type of disease dictated the extent of resection. Resection of 
the clavicle is made with a wire saw. The disease-free side 
of the sternoclavicular joint was preserved. An electric saw 
was then used to cut the sternum down to the upper edge 
of the second rib, whereas the first rib was cut using rib 
shears, which completed the tumor resection. The tumor 
was then dissected by exposing the clavicles bilaterally, first 
and second ribs, and the superior aspect of the sternum. If 
the tumor invaded the first rib, then the amount resected 
from the second rib was increased to achieve a R0 resection 
with complete removal of the lesion. For all patients, 
sternoclavicular arthroplasty was not performed and a 
clavicular stump was left in place. For one patient with 
bilateral sternoclavicular joint resections, the superior 
sternum and second rib were resected, leaving a large 
defect in the chest wall. As a result, a titanium alloy sternal 
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fixation plate was secured bilaterally to the second ribs and 
a polyester patch was used to fill the superior portion of the 
defect. Surgical drains were placed in all patients and later 
removed in a timely fashion. We encountered no injuries to 
the subclavian artery and vein, innominate vein, or brachial 
plexus. For all patients, functional rehabilitation was 
initiated 2 weeks after surgery.

Results

All patient had incisions closed primarily for healing by first 
intention with no associated complications. Chest CT was 
performed three months after surgery and no hemothorax, 
pneumothorax, or tumor recurrence was observed. Patients 
were instructed to initiate an exercise regimen. At the 
6-month post-operative follow-up, active range of motion 
of the shoulder was assessed and scored using the American 
Shoulders and Elbow Surgeon (ASES) guidelines (Table 1).  
The average shoulder active range of motion was 157° 

with an ASES score of 94. All patients were able to place 
one palm on the top of his/her head and to independently 
perform activities of daily living. Three patients complained 
of chest tightness, and two patients reported numbness near 
the incision site.

Discussion

The sternoclavicular joint is a synovial joint whose 
stability is maintained by multiple ligaments. Therefore, 
sternoclavicular arthroplasty relies on the reconstruction of 
the ligaments (5,6). Serious ligamentous injury can occur in 
the traumatic setting but its surgical management has always 
been an orthopedic challenge. Relevant research have 
reported that surgical treatment can achieve good efficacy 
for traumatic sternoclavicular dislocation, but there are also 
many failure cases. Currently, internal fixation for traumatic 
sternoclavicular dislocation is still in discussion. Experts 
have attempted various repair techniques with no significant 

Figure 1 Bilateral sternoclavicular joint resection. Preoperative imaging (A), surgical incision (B), postoperative pathology (C), postoperative 
follow-up chest radiograph (D).
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Figure 2 Unilateral sternoclavicular joint resection. Preoperative imaging (A), surgical incision (B), postoperative pathology (C), 
postoperative follow-up chest radiograph (D).
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efficacy in establishing stability or preventing recurrent 
dislocations (7-10). When a pathological lesion involves the 
sternoclavicular joint, to ensure maximum resection of the 
tumor, complete resection of the sternoclavicular joint and 
the surrounding tissue is often necessary. Conventional steel 
plating does not replace ligament function, cannot guarantee 
joint stability, and can be easily dislocated due to movement 
of the upper extremity. For this reason, some experts have 
proposed using the second metatarsophalangeal joint for 
reconstruction (11). While shoulder function recovered well 
in these patients, one sustained a post-operative dislocation 
of the sternoclavicular joint. Reconstruction with the 
second metatarsophalangeal joint is traumatic, requires an 
autologous toe joint, can be technically challenging, and 
the reconstructed joint risks post-operative dislocation. 
Recent literature also reports the usage of a mesh-bone 
cement sandwich for sternoclavicular joint reconstruction 
(12,13). However, limited data exist on sternoclavicular 
joint reconstruction using synthetic materials. Additionally, 
implants may be affected by poor biocompatibility and 
can be costly. Some experts believe that sternoclavicular 
joint resection has little effect on shoulder joint mobility, 
because in their studies that mainly focused on clavicular 
tumors, they performed partial or total resection of the 
clavicle, with no reconstruction, and they found that post-
operative shoulder function was unaffected (14). However, 
all reported cases document unilateral resections, and no 
reports have documented bilateral resections.

In this series, five patients underwent sternoclavicular 
joint resection without arthroplasty. In one patient who 
underwent bilateral resection of the sternoclavicular 
joint as well as the first ribs, significant restoration of 
shoulder function was achieved with rehabilitation by  
3 months after surgery and complete recovery by 6 months 
with an ASES score of 97 and full ability to perform the 

activities of daily living. In the second patient, resections 
of bilateral sternoclavicular joint and the first and second 
ribs were performed with subsequent chest wall patch 
reconstruction involving the bilateral first and second rib 
stumps. This patient complained of post-operative chest 
wall tightness. At the 3-month post-operative follow-up, 
this patient’s shoulder abduction reached an average of 
120°. Due to poor recovery of shoulder range of motion, 
the patient underwent focused rehabilitation and, upon 
6-month post-operative follow-up, the patient’s shoulder 
abduction improved to an average of 155°. In the remaining 
3 patients, unilateral sternoclavicular joint and first rib 
resections were performed. At 3–6 months follow-up, their 
shoulder joint mobility returned to normal. At 6-month 
follow-up, all five patients were able to perform shoulder 
abduction to an average of 157° with an ASES score of 94 
and independently perform activities of daily living. Due 
to the weak thoracic subcutaneous tissue in the anterior 
chest wall, sternoclavicular joint resection may often be 
extensive resulting in the formation of a contracted scar that 
can limit shoulder function. This indicates that early post-
operative mobility exercises are vital to recovery. When SCJ 
resection is performed, there is indeed some instability in 
the proximal clavicle. During the follow-up of the patients, 
it can be seen that the proximal clavicle has some activity 
when the upper limbs move, but this does not affect the 
shoulder joint movement. The residual clavicle stump after 
resection of the sternoclavicular joint does not significantly 
affect the aesthetics of the chest wall during shoulder 
movement.

In summary, pathological  lesions involving the 
sternoclavicular joint requiring unilateral or bilateral joint 
resection do not require arthroplasty. Moderate post-
operative functional exercises can achieve meaningful 
recovery of shoulder range of motion with minor 

Table 1 Glenohumeral joint range of motion and ASES score

1 2 3 4 5
Mean Normal value

Left Right Left Right Left Right Left Right Left Right

Dorsiflex 140 135 130 140 – 145 – 140 140 – 138 0–180°

Stretch 45 50 40 40 – 40 – 45 40 – 43 0–50°

Abduction 170 175 160 150 – 140 – 150 160 – 157 0–180°

Internal rotation 70 70 70 65 – 70 – 65 65 – 67 0–90°

Outward rotation 90 80 80 90 – 80 – 85 80 – 83 0–90°

ASES 97 85 96 95 95 94 0–100
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impact on upper extremity function and no negative 
effects on activities of daily living. If the resection is 
extensive, we advocate for attempting reconstruction at 
the rib attachments of the sternum rather than at the 
stenoclavicular joint. Due to fewer cases studies at present, 
it is necessary to continue to study whether reconstruction is 
required after sternoclavicular joint resection in adolescents.
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