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Case Information

Age: 60

Sex: Male

Diagnosis: Myeloma

Bone: Humerus Preoperative X-Ray

Locked IM

Nail

Patient History

A 60-year-old male with a history of multiple myeloma ISS stage | presented with non-union and increasing pain after undergo-
ing radiofrequency ablation and receiving an intramedullary rod for prophylactic fixation of an impending pathologic fracture of
his right humerus. Two months after rod implantation while on bisphosphonates, the patient experienced increased pain and a
nondisplaced fracture was identified around the shaft. After eighteen months of conservative management, a follow-up exam-
ination showed that resorption caused the rod to migrate with the development of a complete complex fracture in the humeral
diaphysis and a broken distal locking screw.
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Surgical Intervention Options

Intramedullary (IM) nailing

Intramedullary nailing is usually preferred for humeral shaft fracture fixation due to its associated decrease

in intraoperative time and complication rates such as infection'??. However, patients with length unstable le-
sions or segmental bone defects are less than optimal candidates for IM nailing due to the risks of non-union
and shortening®. Furthermore, the use of cement in a bone with an IM nail is limited.

Extramedullary plating
Osteosynthesis with extramedullary plates has the advantage of spanning segmental defects when using ce-

ment>¢. Additionally, the plate’s load-bearing ability is especially beneficial in a patient with increased bone
fragility.

Proximal Humeral Prosthesis
Proximal humeral replacement provides stable fixation. However, this procedure has about a 25% rate of
dislocation and usually severely limits the shoulder’s range of motion (MSTS 60%) since it typically involves

releasing the rotator cuff tendons’ 7.

Intercalary Endoprostheses
Intercalary endoprosthetics address segmental bone defects and allow for immediate weight-bearing through

load-sharing and use of cement®.

Intraoperative X-Ray

Surgical Intervention Chosen

The patient presented with persistent symptoms and relapsed multiple myeloma while emphasizing the impor-
tance of maintaining his active lifestyle. Given his pathological non-union, shortening, and humeral anatomic
location, consideration was given to segmental endoprosthetic reconstruction. Merete’s OsteoBridge Intra-

medullary Diaphyseal Segmental Fixation System (IDSF) allowed us to address the segmental bone loss while

the cemented intermedullary stems allowed for more rigid fixation along with less reliance on bone integrity.

Surgical Summary

The patient was placed under general anesthesia and positioned supine with a small bump placed under his
right scapula to allow for slight extension of his right humerus and shoulder. To allow for maximum safety of
vital neurovascular structures, the anterolateral transdeltoid approach was used to remove the original 24-
cm x 10-mm right-sided humeral nail. C-arm fluoroscopy helped localize the 2 interlocking screws placed

both proximally and distally, which required separate incisions and dissections for removal.

Once the locking screws and humeral nail were removed, fluoroscopy was used to localize the diaphyseal
fracture site, over which a 5-cm anterior incision was made. Deeper dissection via anterior approach to
allow for proper fracture exposure was completed with the biceps brachii mobilized medially. Rotational
alignment of the proximal and distal humerus was pre-marked with the bovie and then the oscillating saw
was used to prepare the humeral bone ends at the level of the proximal and distal fractures. A 4-cm defect
was measured, which the 40-mm spacer appropriately replaced.

Curettes were used to clear out additional soft tissue and prepare the medullary canal for cementing. Trialing
of the implants confirmed that the 12-mm x 110-mm proximal and 10-mm x 110-mm distal stem appropri-
ately fit within the canal. Before the final prosthetic implantation, a cement plug was used to prevent cement
extrusion into the shoulder joint. Both stems were cemented in place. Then, the 40-mm shell was clamped
across the proximal and distal stems. Standard torque limiting wrench was used to secure the implant screws

after which, implant placement was confirmed.
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Patient Outcome

When the patient was discharged from the hospital on postoperative day 3, they reported feeling immediate
symptomatic improvement and pain relief without any changes noted on their neurovascular and physical
exam. They were prescribed physical therapy to help reach their original functional status, especially to

increase their shoulder range of motion.

6 months after their intercalary endoprosthetic replacement, an extramedullary callus was noted about the in-
tercalary segment with no evidence of periprosthetic fracture. Small bone fragments adjacent to the proximal

humeral shaft that had initially been noted prior to replacement were unchanged.

At their 1-year follow-up visit, they presented with complaints of rotator cuff insufficiency with a restricted
range of motion in forward flexion (120°), which were likely complications secondary to intramedullary nail
implantation and subsequent removal. Importantly, they have attained their full level of activity including
skiing and hiking without any issues. At this visit, they had an MSTS score of 86.7%.

Summary/Conclusion

The IDSF System by Merete provides a simple and optimal solution for treating indications such

as the failed reconstruction in this case study. They were able to retain their quality of life by

quickly returning to athletic activities with only occasional complaints of well-controlled pain.

Modular intercalary endoprostheses have been associated with rapid improvements in pain as
seen in this patient. Their functional outcome was also comparable to other cemented intercalary Postoperative X-Ray

replacements of the humeral shaft!®':12,

While custom endoprostheses could have been utilized in this case, development and production
are not only more time-consuming, costly, and have higher rates of mechanical failure, but also

are not amenable to intraoperative changes that could arise'. The modularity of the IDSF system
by Merete allows for spacers, which are available in sizes of 40, 50, 60 & 70 mm, to be stacked

together, to quickly accommodate different sizes of intercalary defects.

Locked plating with cementation was another possible option but requires significantly more soft

tissue dissection and longer operative times. This fixation method also has increased risk of infec-
tion, pain, and soft tissue failure'*. Aseptic loosening is one of the most common complications in
intercalary humeral reconstruction'®'®. The ability to select different stem diameters with cementa-

tion for the proximal and distal segments was especially useful to help minimize this risk.

Case study worked on in conjunction with Claire Park

www.mereteusa.com service@merete-medical.com




US020 Rev. 012023 (EN)

OsteoBridge™ IDSF CASE STUDY REPORT

1 Amer, K. M., Kurland, A. M., Smith, B., Abdo, Z., Amer, R., Vosbikian, M. M., & Ahmed, |. H. (2022). Intramedullary Nailing Versus
Plate Fixation for Humeral Shaft Fractures: A Systematic Review and Meta-Analysis. Arch Bone Jt Surg, 10(8), 661-667. doi:10.22038/
ABJS.2021.59413.2947

2 Fan, Y., L, Y. W, Zhang, H. B., Liu, J. F, Han, X. M., Chang, X., . . . Zhang, B. Z. (2015). Management of Humeral Shaft Fractures
With Intramedullary Interlocking Nail Versus Locking Compression Plate. Orthopedics, 38(9), €825-829. doi:10.3928/01477447-
20150902-62

3 Smolle, M. A., Bosmuller, S., Puchwein, P, Ornig, M., Leithner, A., & Seibert, F. J. (2022). Complications in humeral shaft fractures - non-
union, iatrogenic radial nerve palsy, and postoperative infection: a systematic review and meta-analysis. EFORT Open Reyv, 7(1), 95-108.

doi:10.1530/EOR-21-0097

4 Changulani, M., Jain, U. K., & Keswani, T. (2007). Comparison of the use of the humerus intramedullary nail and dynamic compres-
sion plate for the management of diaphyseal fractures of the humerus. A randomised controlled study. Int Orthop, 31(3), 391-395.
doi:10.1007/500264-006-0200-1

5 Diikstra, S., Stapert, J., Boxma, H., & Wiggers, T. (1996). Treatment of pathological fractures of the humeral shaft due to bone metasta-
ses: a comparison of intramedullary locking nail and plate osteosynthesis with adjunctive bone cement. Eur J Surg Oncol, 22(6), 621-

626. doi:10.1016/s0748-7983(96)92450-6

6 Wilson, W. T., Pickup, A. R., Findlay, H., Gupta, S., & Mahendra, A. (2021). Stabilisation of pathological humerus fractures using cement
augmented plating: A case series. J Clin Orthop Trauma, 15, 93-98. doi:10.1016/].jcot.2020.10.028

7 Cannon, C. P, Paraliticci, G. U., Lin, P P, Lewis, V. O., & Yasko, A. W. (2009). Functional outcome following endoprosthetic reconstruc-
tion of the proximal humerus. J Shoulder Elbow Surg, 18(5), 705-710. doi:10.1016/j.jse.2008.10.011

8 Damron, T. A., Rock, M. G., O’Connor, M. I., Johnson, M., An, K.-N., Pritchard, D. J., & Sim, F. H. (1998). Functional Laboratory
Assessment After Oncologic Shoulder Joint Resections. Clinical Orthopaedics and Related Research (1976-2007), 348, 124-134. Re-
trieved from https://journals.lww.com/corr/Fulltext/1998/03000/Functional _Laboratory Assessment After Oncologic.21.aspx

9 O’Connor, M. I, Sim, F H., & Chao, E. Y. (1996). Limb salvage for neoplasms of the shoulder girdle. Infermediate reconstructive and
functional results. J Bone Joint Surg Am, 78(12), 1872-1888. doi:10.2106/00004623-199612000-00011

10 Ahlmann, E. R., & Menendez, L. R. (2006). Intercalary endoprosthetic reconstruction for diaphyseal bone tumours. J Bone Joint Surg Br,
88(11), 1487-1491. doi:10.1302/0301-620X.88B11.18038

11 Benevenia, J., Kirchner, R., Patterson, F, Beebe, K., Wirtz, D. C., Rivero, S., . . . Friedrich, M. J. (2016). Outcomes of a Modular Inter-
calary Endoprosthesis as Treatment for Segmental Defects of the Femur, Tibia, and Humerus. Clin Orthop Relat Res, 474(2), 539-548.
doi:10.1007/511999-015-4588-z

12 Lesensky, J., & Mavrogenis, A. F. (2021). Cement Intercalary Reconstruction After Bone Tumor Resection. Orthopedics, 44(4), e593-
€599. doi:10.3928/01477447-20210618-23

13 Shehadeh, A., Noveau, J., Malawer, M., & Henshaw, R. (2010). Late complications and survival of endoprosthetic reconstruction after
resection of bone tumors. Clin Orthop Relat Res, 468(11), 2885-2895. doi:10.1007/s11999-010-1454x

14 Zhao, L. M., Tian, D. M., Wei, Y., Zhang, J. H., Di, Z. L., He, Z. Y., & Hu, Y. C. (2018). Biomechanical Analysis of a Novel Intercalary
Prosthesis for Humeral Diaphyseal Segmental Defect Reconstruction. Orthop Surg, 10(1), 23-31. doi:10.1111/0s.12368

15 Zhao, J., Yu, X. C., Xu, M., Zheng, K., Hu, Y. C., Wang, F,, & Lun, D. X. (2018). Intercalary prosthetic reconstruction for pathologic
diaphyseal humeral fractures due to metastatic tumors: outcomes and improvements. J Shoulder Elbow Surg, 27(11), 2013-2020.
doi:10.1016/j.jse.2018.03.027

Merete Technologies, Inc. Follow us on LinkedIn
One Lincoln Centre, 18W140 Butterfield Road, Oakbrook Terrace, IL 60181 /company/meretetechnologies
855-637-3831 | service@merete-medical.com

2023 Merete Technologies, Inc. All rights reserved.
The content given in this case study reflects the opinion and the scientific knowledge of the healthcare professional. For detailed descriptions refer to the current version of the IFU.




