
Lin et al. BMC Musculoskeletal Disorders         (2022) 23:1001  
https://doi.org/10.1186/s12891-022-05967-6

CASE REPORT

Spontaneous tendon rupture in a patient 
with systemic sclerosis: a case report
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Abstract 

Background: Systemic sclerosis (SSc) is an incurable autoimmune disease characterized by progressive skin fibrosis 
and organ failure. Tenosynovitis is a common musculoskeletal manifestation, but tendon rupture has seldom reported 
in SSc.

Case presentation: We present a rare case of a 49-year-old female with SSc who has suffered from bilateral tendon 
rupture of the fourth and fifth digits with positive antinuclear antibody (ANA) and anti-centromere B antibody, but 
negative rheumatoid factor in serum. In the extensor tendons of the patient’s hands, inflammation, edema, hypertro-
phy and tendon interruption were detected with ultrasound and magnetic resonance imaging(MRI). Tendon transfer 
repair surgery was performed and 10 mg/week methotrexate was then used in this patient. Her hand function was 
improved well with methotrexate and rehabilitation treatment postoperatively.

Conclusions: Early detection of tenosynovitis is necessary to prevent tendon rupture in SSc patients. Ultrasound and 
Magnetic Resonance Imaging appear to be useful examinations for evaluating tendon pathology for early detection.
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Background
Systemic sclerosis (SSc) is an incurable autoimmune dis-
ease characterized by immune abnormalities, inflamma-
tion and fibrosis [1]. It involves progressive skin fibrosis 
and organ failure [2]. Tenosynovitis is a common mus-
culoskeletal manifestation and has been determined to 
be an important predictor of the progression of SSc [3]. 
However, tendon rupture has seldom been reported pre-
viously. Here, we present a case of a woman who devel-
oped complete extensor tendon rupture of the little and 
ring fingers due to progressive SSc.

Case presentation
The patient was a 49-year-old female farmer who had suf-
fered from Raynaud’s phenomenon and sclerodactyly for 
30 years. She experienced tightening of her fingers, face 
and forearm and then gradually developed restricted 
movement of both hands. She denied any treatment 
except for intermittent traditional Chinese treatment to 
diminish the symptoms. She did not suffer from arthral-
gia, acid reflux, dysphagia, cough, or shortness of breath. 
Importantly, the patient noted the abrupt onset of a pain-
less inability to extent the fifth digit of her left hand in 
June 2015. One month later, the same symptom devel-
oped in the fourth digit. She was then diagnosed with 
tendon rupture and underwent tendon repair in the local 
hospital. In October 2016, the same symptom happened 
to the fifth and fourth digits of her right hand (Fig.  1). 
From then on, she suffered from a disorder of the fourth 
and fifth digits of both hands. On physical examination, 
the patient was unable to actively extend the little and 
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ring fingers at the metacarpophalangeal joints of both 
hands.

Results of laboratory tests showed an antinuclear anti-
body (ANA) count of 1:3200 with a centromere pattern 
and positive anti-centromere B antibody. The erythrocyte 

sedimentation rate(ESR) was 37  mm/hour, and serum 
C3 and C4 levels were slightly reduced at 0.70  g/L and 
0.23  g/L. Rheumatoid factor, Scl-70, CCP antibody and 
other related antibodies were negative. No abnormality 
was shown on chest computed tomography (CT) scan 
or heart echocardiography. She was diagnosed as dif-
fuse cutaneous SSc(dcSSc) with bilateral extensor tendon 
rupture of fourth and fifth digits. After successful ten-
don transfer, the function of the fourth and fifth digits of 
both hands was gradually improved with methotrexate 
and rehabilitation treatment. After half a year, ESR was 
decreased as 22  mm/hour, and she felt improvement of 
fingers tightening and hands movement restriction. A 
timeline for the patient is shown in Fig. 2.

Carpal tunnel syndrome was excluded because no 
abnormality of nerve conduction was detected by elec-
tromyography examination. Ultrasonography and Mag-
netic Resonance Imaging (MRI) examination were 
further used to help diagnose.

On the ultrasound image, extensor tendon interrup-
tion and surrounding edema was detected in the fourth 
and fifth fingers of the right hand (Fig.  3). On MRI 
T2-weighted image, a discontinuous high signal in the 
tendons of the fourth and fifth fingers and edema in the 

Fig. 1 The patient was unable to extend her fourth and fifth fingers 
of her right hand

Fig. 2 Timeline of symptoms and treatments for this patient. RP = Raynaud’s phenomenon; SSc = systemic sclerosis; MTX = methotrexate

Fig. 3 In ultrasonic images, extensor tendon of right ring and little finger was shown ruptured surrounding tissue edema, the proximal end (A) and 
the distal end (B) were indicated with white arrow
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surrounding tissue were detected (Fig. 4). Both MRI and 
ultrasound results suggested tendon rupture of the right 
fourth and fifth fingers with remarkable inflammation in 
the tendons and surrounding tissue.

Based on the symptoms and examinations of this 
patient, rupture of the fourth and fifth finger extensor 
tendons was suspected, and a surgical exploration was 
performed. The ruptured fourth and fifth extensor ten-
dons of the right hand were confirmed during operation. 
The proximal stumps were located under the exten-
sor compartment retinaculum, and distal stumps lay on 
the middle of the fourth metacarpal bone. Other ten-
dons showed edematous appearance, indicating chronic 
inflammatory changes (Fig. 5A). Perforation of the dorsal 
wrist capsule and instability of the radioulnar joint were 
shown (Fig. 5B). The tendons lying directly on the distal 
radioulnar joint had a notably hairy appearance (Fig. 5B). 
Tendon transfer repair was performed in this patient. 
The tendon of extensor carpi radialis longus (ERCL) was 
detached at its insertion at the base of the second finger 
metacarpal which was transferred and sutured to the 
distal ruptured tendon stumps via subcutaneous tunnel 
(Fig. 5C). After surgery, the patient received methotrex-
ate 10 mg/week to inhibit immune inflammation.

Histopathologic examination of the tenosynovium 
revealed degenerated tendinous tissue with fibrosis of 
advanced stage and irreversible damage. In a healthy con-
trol with tendon rupture by trauma, lines of collagenous 
fibers and scattering distribution of spindle tendon cells 
are shown in the pathological section (Fig.  6A). In our 
SSc patient, the tissue sections demonstrated structural 
disorder, the proliferation of collagen fibers and the infil-
tration of fibroblastic tissue. No infiltrated lymphocytes 
or inflammatory cells were seen in the tissue sections 
(Fig. 6B).

Discussion
SSc is a multisystem disease that represents various clini-
cal manifestations besides skin fibrosis. As a previous 
cross-sectional analysis reported, articular involvement 
frequently manifests as synovitis, and bursitis is very 
common in SSc [4]. Patients with SSc often show a loss of 
flexion at the metacarpophalangeal joints and proximal 
interphalangeal joints, described as characteristic “claw” 
deformities of the hands [5]. Our patient’s fifth and fourth 
digits of the right hand were drooped and completely lost 
function except for “claw” deformities of her hands. She 
was finally diagnosed with SSc and tendon rupture. Phy-
sicians should be aware that finger drop or wrist drop in 
SSc may be related to extensor tendon rupture and that 
prompt evaluation is necessary.

Tendon rupture has been associated with rheumatoid 
arthritis [6]. Our patient had the typical clinical features 
of SSc with a positive ANA and anti-centromere B anti-
body, and the possibility of SSc-RA overlap is excluded 
due to the absence of arthralgia, negative rheumatoid fac-
tor or CCP antibody.

Some SSc patients experience a sense of scraping or 
rubbing when they move joints, called a tendon fric-
tion rub, which is a common manifestation involving the 
extensor and flexor tendons of the wrist, knee, and ankle 
[7]. It might be ascribed to fibrin deposition in the ten-
don’s synovial sheath or the increased thickness of the 
retinacula [8, 9]. This patient did not display any tendon 
friction rubs at her metacarpophalangeal areas, wrists, 
ankles or knees. There was no associated pain or warning 
symptoms before the tendon rupture. On the ultrasound 
and MRI images, inhomogenous inflammation and 
hypertrophy were detected in the extensor tendons of 
her hands. The tendons presented a remarkable inflam-
matory appearance in the surgery. It suggested that the 

Fig. 4 MRI T2-weighted image shows in-continuous high signal in finger extensor tendon (A) and edema in the surrounding tissue (B)
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inflammation of extensor tendons is one of the primary 
pathogenic factors in its rupture.

We noticed rupture of both hand extensor tendons of 
the fourth and fifth fingers in this patient. Similarly, ten-
don rupture was reported in the fourth and fifth fingers 
in previous case reports [10, 11]. Here, we supposed that 
extensor tendon rupture mostly appeared in the fourth 
and fifth fingers because of the local anatomical struc-
ture. Chul-Hyun Cho presented an osteoarthritis case 
with extensor tendon rupture caused by the dorsal capsu-
lar perforation and instability of the ulnar head [12]. Carr 
AJ and a colleague analyzed 12 osteoarthritis patients 
with extensor tendon rupture of the ring and little fin-
gers and discovered that all 12 cases showed dorsal cap-
sule perforation  of the distal radioulnar  joints [13]. In 
this SSc case, we similarly observed dorsal capsular per-
foration and distal radioulnar joint instability during the 
surgery. Contact between the ulnar  head and extensor 
tendons was allowed, and the tendons lying directly over 
the radioulnar joint appeared to have a notably rough 
surface. That was strong evidence of mechanical friction 
of the inflamed tendons with the unstable distal radioul-
nar joint, which is a potential mechanism of the tendon 
rupture.

Early detection and treatment are the most important 
considerations in preventing disease progression and ten-
don rupture in SSc. It appears that there are few predic-
tive or warning symptoms that precede tendon rupture. 
Early recognition of tendonitis, arthritis and peri-arthri-
tis depends on ultrasound and MRI. Physical exami-
nation could be performed first to assess the tendon 
function of hands when diagnosis of SSc is confirmed. 
Then ultrasound and MRI should be applied for patients 
with pain or tenderness of tendon, or restricted move-
ment of hands to evaluate tendon damage. These imag-
ing examinations will likely provide much more details 
to predict tendon involvement and specifically the risk 
of tendon rupture in SSc. Reports have shown that MRI 
can be used to quantify tendinopathy at the wrist in RA 

Fig. 5 Surgical exploration demonstrating tendon ruptures with 
proximal and distal ends (A), perforation of the dorsal capsule and 
hairy appearance of the tendon (B), performance after tendon 
reconstruction (C)

Fig. 6 Histopathologic examination of the ruptured tendon in health control (A) and the patient (B)
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patients [14], and high MRI tendinopathy scores in early 
disease are predictive of tendon rupture [15]. Compared 
to MRI, ultrasound performs slightly better at detecting 
tendon damage including edema, partial tear and com-
plete rupture [16]. An ultrasound scoring system could 
be applied in SSc for evaluating and following up tendon 
damage [6].

Conclusions
When the SSc patient presents with an inability to extend 
the fingers, especially the little and ring fingers, physi-
cians should consider the possibility of extensor tendon 
rupture as a complication. Ultrasound and MRI appear 
to be useful examinations for evaluating tendon pathol-
ogy for early detection. Further prospective studies are 
required to explore the clinical value of the two imaging 
examinations.

Abbreviations
SSc: Systemic sclerosis; CT: Computed tomography; MRI: Magnetic resonance 
imaging; ANA: Antinuclear antibody; ESR: Erythrocyte sedimentation rate; 
ERCL: Extensor carpi radialis longus.

Acknowledgements
The authors would like to thank Dr. Minrui Liang, Dandan Xuan and Yiyun Yu 
of Huashan Hospital for referring this patient.

Authors’ contributions
CL, XZ and ZJ contributed to manuscript drafting and conceived the study. 
JS, YS and WX performed the surgery. YC conducted the ultrasonography 
examination. GR performed the histopathologic examination. HZ, WW and 
LC contributed to revise the manuscript with significant input. All authors 
reviewed the manuscript. All authors read and approved the final manuscript.

Funding
This work was supported by the National Natural Science Foundation of China 
under Grant (No. 82161138022) and Shanghai Pujiang Young Rheumatolo-
gists Training Program (No. SPROG2106). The funding agencies played no role 
in the data collection, analysis and manuscript preparation, or decision to 
publish.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics Committee of Huashan Hospital, Fudan 
University (NO 2012.137). The patient and the healthy control involved in this 
research provided fully informed written consent.

Consent for publication
Written informed consent for publication of this Case Report was obtained 
from the patient. Competing interests. The authors declare there are no com-
peting financial interests.

Competing interests
All authors certify that they have no competing interests to declare that are 
relevant to the content of this article.

Author details
1 Division of Rheumatology, Huashan Hospital, Fudan University, Shanghai, 
China. 2 Institute of Rheumatology, Immunology and Allergy, Fudan University, 
Shanghai, China. 3 Department of Hand Surgery, Huashan Hospital, Fudan 
University, Shanghai, China. 4 Department of Ultrasound in Medicine, Huashan 
Hospital, Fudan University, Shanghai, China. 5 Department of Pathology, 
Huashan Hospital North, Fudan University, Shanghai, China. 

Received: 15 April 2022   Accepted: 8 November 2022

References
 1. Allanore Y, Simms R, Distler O, Trojanowska M, Pope J, Denton CP, et al. 

Systemic sclerosis. Nat Rev Dis Primers. 2015;1:15002. https:// doi. org/ 10. 
1038/ nrdp. 2015.2.

 2. Denton CP, Khanna D. Systemic sclerosis. Lancet (London, England). 
2017;390(10103):1685–99. https:// doi. org/ 10. 1016/ s0140- 6736(17) 30933-
9 PubMed PMID: 28413064 Epub 2017/04/18.

 3. Lorand V, Czirjak L, Minier T. Musculoskeletal involvement in systemic 
sclerosis. Presse Med. 2014;43(10 Pt 2):e315-28. https:// doi. org/ 10. 1016/j. 
lpm. 2014. 03. 027 PubMed PMID: 25179276 Epub 2014/09/03.

 4. Avouac J, Walker U, Tyndall A, Kahan A, Matucci-Cerinic M, Allanore 
Y, et al. Characteristics of joint involvement and relationships with 
systemic inflammation in systemic sclerosis: results from the EULAR 
Scleroderma Trial and Research Group (EUSTAR) database. J Rheumatol. 
2010;37(7):1488–501. https:// doi. org/ 10. 3899/ jrheum. 091165 PubMed 
PMID: 20551097 Epub 2010/06/17.

 5. Young A, Namas R, Dodge C, Khanna D. Hand Impairment in Systemic 
Sclerosis: Various Manifestations and Currently Available Treatment. 
Curr Treatm Opt Rheumatol. 2016;2(3):252–69. https:// doi. org/ 10. 1007/ 
s40674- 016- 0052-9 PubMed PMID: 28018840; PubMed Central PMCID: 
PMCPMC5176259 Epub 2016/12/27.

 6. Bruyn GA, Hanova P, Iagnocco A, d’Agostino MA, Moller I, Terslev L, et al. 
Ultrasound definition of tendon damage in patients with rheumatoid 
arthritis. Results of a OMERACT consensus-based ultrasound score focus-
sing on the diagnostic reliability. Ann Rheum Dis. 2014;73(11):1929–34. 
https:// doi. org/ 10. 1136/ annrh eumdis- 2013- 203596 PubMed PMID: 
23940212 Epub 2013/08/14.

 7. Clements P. Management of Musculoskeletal Involvement in Systemic 
Sclerosis. Curr Treatm Opt Rheumatol. 2016;2(1):61–8. https:// doi. org/ 
10. 1007/ s40674- 016- 0039-6 PubMed PMID: 27597931; PubMed Central 
PMCID: PMCPMC5010020 Epub 2016/09/07.

 8. Stoenoiu MS, Houssiau FA, Lecouvet FE. Tendon friction rubs in systemic 
sclerosis: a possible explanation–an ultrasound and magnetic resonance 
imaging study. Rheumatology (Oxford). 2013;52(3):529–33. https:// doi. org/ 
10. 1093/ rheum atolo gy/ kes307 PubMed PMID: 23192909 Epub 2012/11/30.

 9. Avouac J, Clements PJ, Khanna D, Furst DE, Allanore Y. Articular involve-
ment in systemic sclerosis. Rheumatology (Oxford). 2012;51(8):1347–56. 
https:// doi. org/ 10. 1093/ rheum atolo gy/ kes041 PubMed PMID: 22467084 
Epub 2012/04/03.

 10. Horwitz HM, DiBeneditto JD Jr, Allegra SR, Baumann HM. Sclero-
derma, amyloidosis, and extensor tendon rupture. Arthritis Rheum. 
1982;25(9):1141–3 Epub 1982/09/01 PubMed PMID: 7126299.

 11. Rosenbaum LH, Swartz WM, Rodnan GP, Medsger TA Jr. Wrist drop in 
progressive systemic sclerosis (scleroderma): complete rupture of the 
extensor tendon mechanism. Arthritis Rheum. 1985;28(5):586–9 Epub 
1985/05/01 PubMed PMID: 4004967.

 12. Cho CH, Lee SW. Extensor tendon rupture caused by instability of the 
ulnar head with an osteoarthritic distal radioulnar joint: a case report. 
Journal of medical case reports. 2013;7:281. https:// doi. org/ 10. 1186/ 
1752- 1947-7- 281 PubMed PMID: 24377380; PubMed Central PMCID: 
PMCPMC3917518 Epub 2014/01/01.

 13. Carr AJ, Burge PD. Rupture of extensor tendons due to osteoarthritis 
of the distal radio-ulnar joint. J Hand Surg Br. 1992;17(6):694–6 Epub 
1992/12/01 PubMed PMID: 1484257.

 14. Glinatsi D, Baker JF, Hetland ML, Horslev-Petersen K, Ejbjerg BJ, Stengaard-
Pedersen K, et al. Magnetic resonance imaging assessed inflammation in 
the wrist is associated with patient-reported physical impairment, global 
assessment of disease activity and pain in early rheumatoid arthritis: 

https://doi.org/10.1038/nrdp.2015.2
https://doi.org/10.1038/nrdp.2015.2
https://doi.org/10.1016/s0140-6736(17)30933-9
https://doi.org/10.1016/s0140-6736(17)30933-9
https://doi.org/10.1016/j.lpm.2014.03.027
https://doi.org/10.1016/j.lpm.2014.03.027
https://doi.org/10.3899/jrheum.091165
https://doi.org/10.1007/s40674-016-0052-9
https://doi.org/10.1007/s40674-016-0052-9
https://doi.org/10.1136/annrheumdis-2013-203596
https://doi.org/10.1007/s40674-016-0039-6
https://doi.org/10.1007/s40674-016-0039-6
https://doi.org/10.1093/rheumatology/kes307
https://doi.org/10.1093/rheumatology/kes307
https://doi.org/10.1093/rheumatology/kes041
https://doi.org/10.1186/1752-1947-7-281
https://doi.org/10.1186/1752-1947-7-281


Page 6 of 6Lin et al. BMC Musculoskeletal Disorders         (2022) 23:1001 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

longitudinal results from two randomised controlled trials. Ann Rheum 
Dis. 2017;76(10):1707–15. https:// doi. org/ 10. 1136/ annrh eumdis- 2017- 
211315 PubMed PMID: 28611080 Epub 2017/06/15.

 15. McQueen F, Beckley V, Crabbe J, Robinson E, Yeoman S, Stewart N. 
Magnetic resonance imaging evidence of tendinopathy in early rheu-
matoid arthritis predicts tendon rupture at six years. Arthritis Rheum. 
2005;52(3):744–51. https:// doi. org/ 10. 1002/ art. 20947 PubMed PMID: 
15751075 Epub 2005/03/08.

 16. Swen WA, Jacobs JW, Hubach PC, Klasens JH, Algra PR, Bijlsma JW. 
Comparison of sonography and magnetic resonance imaging for the 
diagnosis of partial tears of finger extensor tendons in rheumatoid arthri-
tis. Rheumatology (Oxford). 2000;39(1):55–62 Epub 2000/02/09 PubMed 
PMID: 10662874.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1136/annrheumdis-2017-211315
https://doi.org/10.1136/annrheumdis-2017-211315
https://doi.org/10.1002/art.20947

	Spontaneous tendon rupture in a patient with systemic sclerosis: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


