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Conclusions and implications

• Amyloid deposition is detectable at the time of common orthopedic 

surgeries, especially in patients ≥70 years

• Subtyping of the amyloid deposits can enable diagnosis of systemic AL 

amyloidosis or ATTR amyloidosis prior to cardiac manifestations

Introduction

• Immunoglobulin light-chain (AL) amyloidosis and transthyretin amyloidosis 

(ATTR amyloidosis) cause amyloid deposition in various organs systems 

• Evidence suggests that soft tissue amyloid deposits may lead to orthopedic

conditions before cardiac manifestations occur

• This systematic review characterizes the association between amyloid 

deposition and musculoskeletal pathology in patients undergoing common 

orthopedic surgeries

• The relationship between amyloid deposits in musculoskeletal tissue, at the time of 

surgery, and eventual systemic amyloidosis diagnosis was also assessed

Summary at-a-glance: 
Amyloid deposits present 
in musculoskeletal tissue 

biopsies of patients 
(typically ≥70 years) 

undergoing orthopedic
surgery may enable 

diagnosis of amyloidosis 
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AL, immunoglobulin light-chain; ATTR amyloidosis, transthyretin amyloidosis.



Methodology and assessments

Inclusion criteria: 

• Level I–IV evidence articles analyzing AL or 
transthyretin (TTR) deposits in common 
orthopedic surgeries

• English language

• Published prior to March 30, 2020

AL, immunoglobulin light-chain; MINORS, methodological index for non-randomized studies; ROBINS-I, Risk Of Bias In 
Non-randomized Studies-of Interventions; SORT, Strength and Recommendation Taxonomy; TTR, transthyretin.

Read more: 
page 3 of published paper 

Records identified in database 

searches using: 

- PubMed 

- Scopus web of Science

- Google Scholar

24 studies included in qualitative synthesis

Information from articles included:
- Participant details (sex, age, diagnosis)

- Interventions (surgery, biopsy type and 

location, amyloid-positive biopsy)

- Outcomes (patient or clinician reported)

- Study type and design

Level I, II, III and IV evidence 

assigned according to Oxford 

Centre of Evidence Based Medicine 

used by American version of the 

Journal of Bone and Joint Surgery

Search term focus:

• Amyloid, amyloid deposits, amyloidosis

• Orthopedics, orthopedic disorders, musculoskeletal 
disease

Studies assessed using:

• Methodological index for non-randomized studies 
(MINORS)

• Risk Of Bias In Non-randomized Studies-of 
Interventions (ROBINS-I)

• Strength and Recommendation Taxonomy (SORT)

Prior to 

March 30, 2020

Links to further useful papers/materials: Oxford Centre of Evidence Based Medicine

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7796584/
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence


Key data and findings

AL, immunoglobulin light-chain; CTS, carpal tunnel syndrome; LSS, lumbar spinal stenosis; MINORS, methodological 
index for non-randomized studies; ROBINS-I, Risk Of Bias In Non-randomized Studies-of Interventions; 
SORT, Strength and Recommendation Taxonomy; TTR, transthyretin .

Read more: 
pages 3–4 of published paper 

Amyloid subtyping (i.e. TTR or AL deposits), was carried out by 

immunohistochemical testing 

19 studies reported results from musculoskeletal biopsy samples: 

• 10 from transverse carpal ligament or flexor tenosynovium during 

carpal tunnel release

• 4 from synovium and cartilage during total knee arthroplasty

• 1 from synovium and cartilage during total hip arthroplasty

• 1 from rotator cuff tendon during rotator cuff repair

The 24 studies included in this systematic review included:

• 13 cohorts of patients with carpal tunnel syndrome (CTS)

• 6 cohorts of patients with lumbar spinal stenosis (LSS)

• 5 cohorts of patients with knee osteoarthritis

• 2 cohorts each of patients with hip osteoarthritis, rotator cuff 

pathology, and bicep tendon pathology

Study methodological quality was 

assessed using MINORS and the risk of 

bias was assessed using ROBINS-1:

• Most studies reported histological 

findings and were of low methodological 

quality with critical or serious risk of bias

• No studies included long-term follow-up 

or monitoring of current/future cardiac 

manifestations of amyloidosis

The studies included in the evidence 

were graded as SORT-C:

• SORT-C indicates the recommendation 

level of the included studies is based on 

consensus, usual clinical practice, 

opinion, or disease-oriented evidence

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7796584/


TTR and AL amyloid from common orthopedic tissue 
samples 

AL, immunoglobulin light-chain; ATTR amyloidosis, transthyretin amyloidosis; CTS, carpal tunnel syndrome; ECG, 
electrocardiogram; Ig, immunoglobulin; LSS, lumbar spinal stenosis; OA, osteoarthritis; TTR, transthyretin.

Read more: 
pages 4 and 7 of published paper 

• Amyloid deposition was reported in five musculoskeletal pathologies, including CTS, hip and 
knee osteoarthritis, LSS and rotator cuff tears

• Majority of studies reported a mean age >70 years for patients with TTR- or AL-positive 
biopsy

• To diagnose ATTR amyloidosis or AL amyloidosis after a positive biopsy, cardiac workup with ECG, 
echocardiography, or scintigraphy, and hematology workup with urine and serum monoclonal antibody tests 
could be considered

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7796584/


Conclusions and implications
Discussion points

• Amyloid deposits are present in 

musculoskeletal soft tissues encountered 

during common orthopedic surgeries 

(typically in patients aged ≥70 years) 

• Identifying the presence of amyloid deposits 

could aid in the diagnosis of ATTR 

amyloidosis or AL amyloidosis

• TTR amyloid was much more commonly 

observed than AL in orthopedic biopsies

• Amyloid subtyping may enable 

AL amyloidosis or ATTR amyloidosis 

diagnosis prior to cardiac manifestations

Implications

• Systemic amyloidosis may be more common than previously recognized

• AL amyloidosis and ATTR amyloidosis are difficult diseases to diagnose, due 

to non-specific symptoms, overlapping diagnoses, and under-recognition by 

physicians

• Orthopedic surgeons may play a role in early diagnosis of AL amyloidosis 

and ATTR amyloidosis in patients present with musculoskeletal conditions

• This may allow diagnosis prior to systemic manifestations 

• Earlier diagnosis of patients with  AL amyloidosis or ATTR amyloidosis would be 

beneficial as current pharmacological options do not reverse amyloid deposition

• Future prospective studies to evaluate all patients for underlying amyloidosis, 

regardless of biopsy findings, would provide robust support for the diagnostic 

potential of orthopedic biopsies in cardiac amyloidosis

AL, immunoglobulin light-chain;  ATTR amyloidosis, transthyretin amyloidosis; TTR, transthyretin.



Glossary

• MINORS: methodological index for non-randomized studies

• PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses): an evidence-based 

minimum set of items aimed at helping authors to report a wide array of systematic reviews and meta-

analyses that assess the benefits and harms of a health care intervention

• ROBINS-I: Risk Of Bias In Non-randomized Intervention Studies

• Scintigraphy: type of diagnostic test using radioisotopes attached to drugs that travel to specific organs or 

tissues, that subsequently emit gamma radiation to form 2-dimensional images

• Strength and Recommendation Taxonomy (SORT)-C: recommendation level of the body of evidence is 

based on consensus, usual practice, opinion, or disease-oriented evidence; the strength of 

recommended taxonomy


