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Introduction: Shoulder resection remains a challenging procedure after scapulectomy for tumour resection. The
results have various functional outcome, wound coverage, and cosmetic aspect. In this case report, we reported
the outcome of pedicle screw application after scapulectomy procedure within 1 month follow up after surgical
tumour excision.
Case presentation:A 74-year-old female presentedwith a painful lump on the left shoulder since ninemonths be-
fore admission.We performed physical examination, radiological evaluation using x-ray andMRI.Weperformed
limb salvage surgery with shoulder girdle resection of tumour procedure usingMalawer technique type IVB and
applied pedicle and screw in proximal end clavicula and proximal end of humerus.Weperformedhistopatholog-
ical examination to ensure the tumour. We evaluated the patient one month after surgery using DASH score.
Discussion:MRI examination revealed that there was a solid mass with malignant characteristic destructing left
scapular bonewith the acromioclavicular and glenohumeral joint involvement.We used pedicle and screw to re-
construct the patient with efficient cost spending consideration. Clinical valuation showed there was no pain left
and hand-free movement except the limitation of shoulder abduction. DASH score evaluation pre operative and
post operative showed improvement from 70.8 to 45.0.
Conclusion: Limb salvage procedure using pedicle screw system may be one of treatment of choice for treating
tumour of the shoulder affecting glenohumeral joint with excellent result of evaluation both clinical and func-
tional outcome.
© 2021 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

The prevalence of shoulder tumour is approximately 15% of primary
sarcomas. Shoulder is the third most common site, behind hip pelvis
and the knee for the tumour growing. In the shoulder, lymphoma is
slightly less common than Ewing sarcoma. Lymphoma includes many
subtypes and, thus, has various in both clinical and radiographic presen-
tations. Patients are typically older than 50 years and present with sys-
temic signs such as fevers, chills, weight loss, and lymphadenopathy.
Patientsmay presentwith bone pain thatworseningwith activity or be-
cause of pathological fracture, but rarely is shoulder pain the presenting
symptom. Radiographic appearance can vary, but typically large, poorly
marginated lytic lesions (with or without mixed sclerosis). It usually
occurs in the diaphysis. In contrast to Ewing sarcoma, the periosteal
bone formation is uncommon. Patients respond well to steroids and
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chemotherapy and rarely require surgical intervention, even if the path-
ological fracture occurred [1].

Wide resection is the first-line treatment for sarcomas of the shoul-
der soft tissue. It resulted in large soft tissue defects. If treated inade-
quately, function of the shoulder and the overall upper extremity are
impaired. Combined methods such as radiation therapy and systemic
chemotherapy are used after wide tumour resection. A reliable and sta-
ble reconstruction procedure is a must to provide excellent active daily
living outcome post-operative [2].

The latissimus dorsi flap is probably commonly used and reliable
flap for reconstruction. Advantages include constant vascular anatomy,
long and high-calibre vessels, high density ofmyocutaneous perforators
to overlying skin, minimal morbidity at the donor site, and reduce of
flap elevation. A pedicled latissimus dorsi flap can be used to repair
the defect around the shoulder region.Wide resection is the only defin-
itive surgical treatment for soft tissue sarcoma. Soft tissue reconstruc-
tion is necessary for extensive defects that occur after tumour
resection. Highly mobile joints such as the shoulder should be covered
by stable and durable soft tissue to avoidmotion limitation [2]. Sarcoma
extirpation of the shoulder and its girdle with an adequatemargin often
result in extensive defects of the overlying skin and functionally
an open access article under the CC BY-NC-ND license (http://creativecommons.org/
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Fig. 1. Anteroposterior and lateral examination revealed a bulging mass on the left shoulder area.
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important muscles such as the deltoid and the trapezius. Disabilities of
Arm, Shoulder, and Hand (DASH) score is the most favorable, reliable,
and valid to evaluate the patient's upper extremity outcome [3–5].
However, reconstruction methods remain a challenge, and the func-
tional outcome evaluation varies.Wound coverage, cosmetic, and active
daily living problems must be solved to obtain satisfactory results of
limb salvage in this region [6]. This report aim is to explain about func-
tional outcome evaluation using the DASH score in the patient with
pedicle screw application after scapulectomy procedure with 1 month
follow up after surgical tumour excision.

2. Case illustration

A 74-year-old female presented with a painful lump on the left
shoulder since nine months before admission. The lump was initially
marble-sized and painless; however, it grew bigger by time and eventu-
ally became painful. Physical examination demonstrated solidmass and
venectation on the posterolateral aspect of the shoulder.Massmeasure-
ment showed a diameter of 59 cm on the left shoulder with the limited
motion (Fig. 1). Radiographic examination demonstrated partial de-
struction on the left scapula accompanied by left shoulder mass,
suspected malignant, and osteopenia (Fig. 2). Magnetic Resonance Im-
aging (MRI) demonstrated solid mass with malignant characteristic.
MRI examination revealed solid mass with malignant characteristic
destructing left scapular bone and the acromioclavicular with
glenohumeral joint involvement. The mass also infiltrated into left
subscapular, supraspinatus, infraspinatus, deltoid and latissimus
Fig. 2. Pre operative radiological examination showed pri
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muscles without major neurovascular infiltration. It was accompanied
by axillar, infraclavicular, and hemithorax lymphadenopathy.

We performed shoulder girdle resection of tumour using Malawer
technique type IVB or classic Tikhoff-Linberg resection.Weused utilitar-
ian shoulder girdle incision to excise the tumour. We performed proxi-
mal humerus osteotomy, lateral clavicle osteotomy, and later identified
and preserved subclavian artery and vein and brachial plexus from the
trunk, divisions, and cords. The tumour was exposed anteriorly. It
grew and destroyed the whole left scapula. Tumour has infiltrated
acromioclavicular and glenohumeral joints. It also infiltrated left
subscapular, infraspinatus, supraspinatus, deltoid, and latissimus dorsi
muscles. The size of the tumour was 13 × 14 × 17 cm (Fig. 3). Resection
of abductor muscles of shoulder girdle, and total scapula were per-
formed. There was no involvement to the ribs, thoracic cage, and
cervico-thoracal vertebrae. We applied pedicle screw and rod from
Jantra® that connected proximal clavicula and proximal end of the hu-
merus after osteotomy.We used pedicle screw number 5.5 with 35mm
length for clavicular bone and number 6.5 with 50mm length for prox-
imal end humeral bone (Fig. 4). We applied bone cement in the space
between bone and pedicle. Final construction of the new shoulder was
done. We performed Range of Motion (ROM) evaluation. The closure
of the skin was performed using continuous sutured. We performed
post-operative x-ray evaluation (Fig. 5).

Histopathological examinationdemonstratedmalignant round cell tu-
mour of the left shoulder. Laboratory examination demonstrated elevated
aspartate aminotransferase of 46 U/L, elevated lactate dehydrogenase of
546 mg/L, and elevated alkaline phosphatase of 159 U/L. Preoperative
mary tumour on one third distal of left clavicle bone.

Image of Fig. 1
Image of Fig. 2


Fig. 3. Tumour removal and the size of the tumour.

Fig. 4. Pedicle screw and rod application.

Fig. 5. Post operative radiological examinatio
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DASH score was 70.8. The patient underwent limb salvage surgery by
wide excision and reconstruction using pedicle screw system. The patient
achieved stable shoulderwith preserved elbowand hand function (Figs. 6
and 7). DASH Score was 45.0 at 1-month follow-up. This study was
carried out in compliance with the SCARE guidelines [7].

3. Discussion

The case we presented is a rare presentation of a primary soft tissue
tumour of left shoulder region. Reconstruction of the shoulder after tu-
mour resection is a challenge for orthopaedic surgeon. This is due to
available reconstructive options may not adequately compensate for
the functional deficits. Various reconstructive methods have been
used, some of which were aimed on preserving shoulder mobility
whereas others were aimed at shoulder arthrodesis [8]. In this case re-
port, we performed limb salvage surgery by wide excision and recon-
struction using pedicle screw system.

The shoulder girdle consists of the distal third of the clavicle, the
scapula, and the proximal humerus and their surrounding envelope of
muscles, nerves, and blood vessels. It is a common site of origin for
n showed implant pedicle screw applied.

Image of Fig. 3
Image of Fig. 4
Image of Fig. 5


Fig. 6. Post-operation condition of the left shoulder.
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high-grade primary bone sarcomas [9]. Limb-salvage resections of
malignant tumours of the shoulder girdle has been considered
high-risk procedures because of the proximity of these tumours to
the neurovascular bundle, the extent of bone and soft tissue resec-
tion required, and the poor anticipated functional outcomes [10].
Moreover, the resection of the shoulder also carries the risk of dam-
aging the adjacent muscle, deltoid muscle. The deltoid muscle is the
primary generator for upper extremity movement and the most
powerful muscle which plays role in elevation of the shoulder joint.
Together with the rotator cuff muscles, it is also responsible for sta-
bilization of the humeral head [11]. Retention of glenohumeral
joint is very important for the function of forearm and hand [12]. Re-
sections of large bone and soft tissue tumours were also thought to
put the patient at risk of local recurrence. As a result, before the
mid-1970s, shoulder disarticulation and forequarter amputation
were the chosen treatment for patients with large tumours of the
shoulder girdle. However, both procedures were associated with
major functional disability and dismal cosmetic and psychologic
outcomes [13]. In this case, our limb salvage surgery resulted in pre-
served hand and elbow function and also result in a stable shoulder.
The patient also had satisfactory overall function and was pain-free.
The following indications for scapulectomy are sarcoma or skin car-
cinoma involving scapula or scapular muscle, chronic osteomyelitis
of the scapula, severe trauma, primary malignant musculoskeletal
tumour both in scapula and its surrounding, and solitary metastatic
tumour to the scapula [14]. This procedure preserves effective func-
tion in the arm and hand, and also the glenohumeral joint. Although,
it gives limitation in shoulder abduction [14]. Soft tissue procedure
Fig. 7. Post-operation hand
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is very important to provide glenohumeral stability and sufficient
soft tissue coverage [4,14,15].

Each reconstructive method has its particular advantages and disad-
vantages. The choice of reconstructive technique should be patient-
tailored. In addition to the extent of bone and soft tissue loss, the age
and functional demands of the patient are important considerations
[16]. In our case, the patient felt satisfied to be pain-free with good
movement function of the arm and hand. There are several postopera-
tive complications that might occur in the patient with this procedure,
such as wound infection and dislocation in prosthetic usage [17]. Func-
tional outcome may vary based on the severity of grading of tumour,
any local recurrence, and anymetastasis. Poorer outcome usually occurs
in high-grade tumour, local occurrence, and (pulmonary) metastasis
[4]. DASH score is the most recommended parameter to evaluate func-
tional outcome postsurgical tumour resection [3]. DASH score is usually
used because it can refer to patient daily activities with their upper
extremity [18].

Various reconstructivemethodsmay be used in such cases. The ratio-
nale between which procedure to use in treating scapular tumour de-
pends on anatomical involvement of the tumour. In tumour affecting
scapular region without adjacent shoulder girdle, partial scapulectomy
without reconstruction may be performed. However, in our patient, the
mass also infiltrated acromioclavicular and glenohumeral joint. Resection
in such region is challenging, in which surgeons should attempt to
preserve neurovascular, rotator cuff, and muscles in the shoulder girdle
for functional outcome. After resection, current options of reconstruction
include humeral suspension (flail shoulder), use of endoprosthesis
(constrained or non-constrained), and bone allograft [17].
movement evaluation.

Image of Fig. 6
Image of Fig. 7
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Humeral suspension may be an option in limb-salvage technique
when no further reconstructive approach is possible. Mayil Vahanan
et al. [12] reported that scapulectomy without reconstruction in shoul-
der girdle showed excellent/good results in 13 patients and fair/poor re-
sults in the remaining 10 patients. Disadvantage in humeral suspension
is the restriction in shoulder abduction as itsmajor functional limitation
[12,17].

Prostheses, allograft, or allograft-prosthesis composites are the
common reconstructive procedure in postresection patients of scapular
tumour affecting glenohumeral joint. The aim of prostheses reconstruc-
tion in scapula is to form connection between chest wall and arm to
preserve function by prevent traction on brachial plexus and fill the
defects after tumour resection [17,19]. Yang et al. [20] showed that
prosthetic implantation resulted in satisfactory functional recovery.
Functional outcome was higher than patients treated with humeral
suspension, in which there was compromised function and bad cos-
metic results due to asymmetrical form, neckline contour, also residual
deformity.

Teunis et al. [19] compared the use of prostheses, allograft, and
allograft-prosthesis composites in reconstructive surgery after resection
in shoulder tumours involving proximal humerus. Implant survival and
functional score using MSTS score was similar in all groups, with the
score ranging from 60% to 79%. However, allograft groups showed
higher rate of fractures as complication. The study showed nodifference
in overall outcomes between reconstruction using prosthesis and
allograft-prosthesis composites.

Another study performed resection of musculoskeletal tumour in
scapula with limb salvage surgery (scapulectomy) and followed by
total arthroplasty using constrained mega prosthesis [21]. The patient
was given neoadjuvant chemotherapy before surgery. Evaluation of
this procedure using DASH scorewas improved from62.6 to 42.6within
3-week follow up.

However, prosthesis and allograft-prosthetic composites were asso-
ciatedwith nondurability particularly in young patients. Also, theremay
be the risk of prosthetic implant and revision arthroplasty failure. In
such condition, another reconstruction surgery such as arthrodesis
may be used. Indication of arthrodesis includes insufficiency of rotator
cuff and deltoid muscles, posttraumatic brachial plexus injury, failed
revision arthroplasty, paralytic disorders, and patients with severe re-
fractory instability. Surgeons may also perform arthrodesis in patients
with bone deficient after tumour resection. Arthrodesis may provide
favorable outcome particularly in young patients that require full mobi-
lization. Fuchs et al. reported thatmeanMSTS score in primary arthrod-
esis was 24 points (range, 18–27 points). However, the complication
rate is relatively high, ranging from postoperative pain to nonunion.
43% patients underwent arthrodesis in the study required major surgi-
cal intervention due to complications [16].

In our study, we performed limb salvage surgery by wide excision
and reconstruction using pedicle screw system. Use of pedicle screw
system in our patient showed satisfactory result, with an improvement
in DASH score from 70.8 to 45.0 in 1-month follow-up. Although pros-
thetic implantation is a common reconstructive procedure after tumour
resection in scapula affecting glenohumeral joint, the expense is rela-
tively high and may not be applicable in use particularly in developing
countries, such as Indonesia. We then provide another alternative re-
constructive procedure especially in patients with economic burden.
In our patient, pedicle screw system that were originally used in spine
showed good functional outcome in postresection procedure in scapu-
lar tumour affecting glenohumeral joint.

4. Conclusion

Limb salvage procedure using pedicle screw system has shown suc-
cessful for treating tumours of the shoulder affecting glenohumeral
joint. Reconstruction using pedicle screw system showed improvement
in DASH score after 1-month follow up. Moreover, it is cost-effective
5

and could be performed in hospitals with limited facilities. Therefore,
we recommend the use of pedicle screw system as an alternative recon-
structive procedure. Further studies are required to investigate the
safety and efficacy of this procedure.
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