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Salvage with Reverse Total Shoulder Arthroplasty after
the Failure of Proximal Humeral Tumor Treatment

Dae-Geun Jeon, M.D.”", Wan Hyeong Cho, M.D., Bum Suk Kim, M.D., and Hwanseong Park, M.D.

Department of Orthopedic Surgery, Korea Cancer Center Hospital, Seoul, Korea

Purpose: Many reconstruction methods have been attempted after an en-bloc resection of the proximal humerus. In particular, the
introduction of reverse shoulder arthroplasty (RSA) has made a breakthrough in the functional recovery of the shoulder. Nevertheless, RSA
has limitations when the humeral bone stock loss is significant. In addition, it is unclear if RSA is effective in patients showing failure with

non-operative treatment of a proximal humeral tumor.

Materials and Methods: A reconstruction was performed using an overlapping allograft-RSA composite for 11 patients with a failed
proximal humeral construct. Delayed RSA was performed on 6 patients with failed non-operative treatment. The pre- and postoperative
Musculoskeletal Tumor Society (MSTS) score and the complications were addressed.

Results: Overlapping allograft-RSA composite afforded a stable construct in 11 failed proximal humeral reconstructions and the patient’s
chief complaints were resolved. The mean time to the union of overlapped allograft-host junction was 5.5 months. Average preoperative
MSTS score of 20.3 point increased to 25.7 point, postoperatively. Four of the six patients who had RSA within 4 years from the index
operation showed arm elevation of more than 90° whereas the remaining 5 patients showed some disability. The complications include one
case each of dislocation and aseptic infection, which were resolved by changing the polyethylene liner and scar revision, respectively. None
of the 6 patients who underwent delayed RSA after the failure of non-operative treatment showed arm elevation more than 90°.
Conclusion: An overlapping allograft-RSA composite is a simple and reliable reconstructive modality in patients with massive bone loss.
In patients with metastatic cancer necessitating a surgical resection at presentation, early conversion to RSA is recommended to secure

functional recovery.
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Reverse Shoulder Arthroplasty after Failure of Proximal Humeral Tumor Treatment

Table 1. Demographic Data of 17 Patients with Failed Primary Procedure Salvaged by RSA

Resection Time  Overlapped  Stem

o o DS Soge” mobny (S, O RS st G
1 8/F 0S B 19.0/76  Allograft Instability 61 4.6 + CDF 35
2 12/M ES 1B 15.6/70  Neer prosthesis  Loosening, instability 132 6.7 + CDF 39
3 14/F O0S IIB 17.0/59 TP Instability 80 3.1 + CDF 28
4 14/F 0S 1B 17.6/50  Neer prosthesis  Instability, loosening 32 5.6 + CDF 50
5 16/M 0S IIB 22.4/67  Neer-autograft ~ Nonunion, metastasis 24 1.7 + CDF 26

composite failure
6 17/F GCT 3 11.0/29  Allograft Nonunion, instability 3 3.5 + CDF 39
7 18/M 0S IIB 23.8/62  Neer-autograft ~ Nonunion, loosening 16 2.7 + CDF 40

composite
18/M  GCT 3 76/20 TP Instability 49 11.7 + CDF 37
20/F  Parosteal 1B 16.6/43  Allograft Nonunion 5 4.6 + CDF 40
0S

10  27/F Lymphoma - 20.0/61 TP Instability 88 3.2 + CDF 27
11 44/F GCT 3 13.1/41 Neer prosthesis  Instability 110 3.2 + CDF 48
12 47/M RCC - 10.9/30  RTx RT failure 6 - + AWD 27
13 48/M  Lymphoma - 5.0/14  RTx RT failure 4 - + AWD 36
14 54/M RCC - 9.5/25  RTx RT failure 3 - + AWD 38
15 54/F ThyroidCa - 14.6/42  Chemotherapy  Pathologic fx 4 - + AWD 37
16 56/F Lymphoma - 10.2/30  Chemotherapy  Pathologic fx 4 - + NED 28
17 68/M  Thyroid Ca - 10.8/30  Chemotherapy  Pathologic fx 3 - + NED 48

*Classification according to the standard of Musculoskeletal Tumor Society staging system. RSA, reverse shoulder arthroplasty; F/U, follow-up; F,
female; M, male; OS, osteosarcoma; ES, Ewing sarcoma; GCT, giant cell tumor; RCC, renal cell carcinoma; Ca, carcinoma; TP, tumor prosthesis; RTx,
radiotherapy; RT, radiotherapy; fx, fracture; CDF, continuous disease free; AWD, alive with disease; NED, no evidence of disease.
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Table 2. Postoperative Course and Functional Outcome of 17 Patients with a Failed Primary Procedure Salvaged by RSA

Shoulder function . Overlapped Shoulder function MSTS score
o at time of failure Time to length (cm)/ after reverse shoulder Complication change
Active Active (mo) time to union Active Active after RSA At time After
abduction (°) FF (°) o] abduction (°) FF (°) of failure RSA
1 60 20 61 4.6/4 70 80 - 19 24
2 50 40 132 6.7/7 80 90 - 21 24
3 60 20 80 3.1/3 80 70 Dislocation 21 26
4 60 40 32 5.6/3 110 130 Aseptic infection 21 28
5 30 30 24* 1.7/5 80 70 - 20 27
6 60 20 3 3.5/3 130 150 - 20 28
7 40 20 16* 2.7/3 70 60 - 21 25
8 50 60 49 11.7/4 130 150 - 21 27
9 60 20 5 4.6/3 130 180 - 19 28
10 40 30 88 3.2110 70 60 - 20 23
11 10 10 110 3.2/12 60 70 - 20 23
12 30 20 6 - 70 60 Regional recur 18 28
13 20 20 4 - 70 60 - 18 21
14 10 10 3 - 70 60 - 18 25
15 10 20 4 - 60 50 - 18 23
16 30 30 4 - 70 60 - 19 23
17 20 20 3 - 60 60 - 19 23

*More than half of deltoid was resected at time of primary surgery. RSA, reverse shoulder arthroplasty; FF, forward flexion; MSTS, Musculoskeletal
Tumor Society.
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Figure 1. (A) A 16-year-old boy (Case No. 5) with an osteosarcoma of
the proximal humerus show a long intramedullary extension of tumor.
(B) After en-bloc excision, reconstruction with pasteurized autograft-
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Figure 2. A 12-year-old boy (Case No. 2) with Ewing’s sarcoma
underwent a reconstruction using a pasteurized autograft-prosthesis
composite. (A) During the follow-up, marked instability and loosening of
the stem were evident. (B) Reconstruction with a telescoping allograft-
reverse shoulder composite showed a stable shoulder joint, but the
active abduction of the arm was less than 90",

Figure 3. (A) A 14-year-old girl (Case No. 3) with osteosarcoma under-
went tumor prosthesis implantation. During the follow-up, marked
instability and junctional osteolysis developed. (B) Reconstruction with
telescoping allograft-reverse shoulder showed secure bone stock
restoration. At 6 months postoperatively, dislocation developed due
to soft tissue laxity. (C) Open reduction and switching to a thicker
polyethylene insert secured a stable joint.
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Figure 4. (A) A 54-year-old man (Case No. 14) with metastatic renal cell
carcinoma underwent radiation therapy, but the osteolysis progressed
and a pathologic fracture developed. (B) £n-bloc resection and
reconstruction with reverse shoulder relieved the pain and maintained
stability but patient’s active abduction of the arm was 70",
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