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Abstract
Corticosteroid injections for hand tendinitis can lead to a rare significant complication of tendon spontaneous rupture. However, only
sporadic cases were reported in the literature before. This study was designed to gauge the clinical effect of tendon repair in patients
of tendon spontaneous rupture after corticosteroid injection and analyze our experience.
This was a retrospective observational study of 13 patients (8 women and 5 men) operated between July 2011 and December

2015 for tendon spontaneous rupture after corticosteroid injection. Demographic data, clinical features, imaging data, and surgical
treatments were carefully reviewed.
The average age was 52.308±15.381 years (range 29–71). The average injection times were 2.538±1.664 times (range 1–6). The

average rupture time (after last injection) was 10.923±9.500 weeks (range 3–32). Nine patients were treated by tendon suture (69%
of cases), and 4 patients were treated by tendon grafting (31% of cases). All patients received follow-up in our outpatient clinic. The
sites of the tendon rupture (15 tendons of 13 patients had involved) include extensor pollicis longus (6 tendons, 40% of cases),
extensor digiti quinti and extensor digiti minimi (4 tendons, 27% of cases), ring finger of extensor digitorum communis (3 tendons,
20% of cases), and middle finger of extensor digitorum communis (2 tendons, 13% of cases). Two patients who had tendon
adhesion (15% of cases) were treated by tendon release. One patient who had tendon rerupture (8% of cases) was treated by tendon
grafting. No patient had complications of infections, vascular, or nerve injury.
Tendon spontaneous rupture is a serious complication after corticosteroid injection for tendinitis. Rigid standard of corticosteroid

injection is very important. Magnetic resonance imaging was contributory to preoperative assess tendon defect and can be used to
monitor healing quality of tendons during the follow-up.

Abbreviations: MRI = magnetic resonance imaging, PL = palmaris longus.
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1. Introduction

Tendinitis refers to inflammation or irritation of a tendon, which
is generally caused by overuse of the affected tendons.[1] The
treatments include rest, nonsteroidal anti-inflammatory drugs,
physical therapy, laser therapy, and shock wave therapy.[2–4]

Corticosteroid injection is widely used as a conservative
treatment for tendinitis. Injections of a corticosteroid medication
around tendons can reduce the inflammation. It can reduce pain
and improve function.[5,6] Corticosteroid injections are well
tolerated andmore effective than other conservative treatments in
the short term.[7] Unfortunately, significant side effects have been
reported as tendon degeneration and rupture.[8–11] It can inhibit
tendon repair, delay tendon sheath healing, and produce tendon
degeneration.[12] Collagen fragmentation and biomechanical
changes may be the possible causes.[13,14] The treatment of
tendon rupture is debridement and repair. The reconstruction
of the tendon was performed using autogenous tendon grafting,
for example, palmaris longus (PL) is the most common
graft.[15,10]

We aimed to analyze the cases of tendon spontaneous rupture
after corticosteroid injection in our hospital. We reviewed the
demographic data, preoperative assessment, repair technique,
and the clinical therapy outcome in order to reduce postoperative
complications.
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Table 1.

Patients data.

Age Sex Injection sites Corticosteroid Injection times Rupture time (after last injection, wk) Rupture site

1 29 M Dorsal carpal N/A 1 3 III, IV
2 69 M Styloid process of radius Methylprednisolone 3 3 I
3 58 F Styloid process of ulna Triamcinolone 6 4 IV, V
4 35 M Styloid process of radius N/A 1 8 I
5 47 F Styloid process of ulna Diprospan 3 26 V
6 66 F Styloid process of ulna N/A 5 8 IV
7 59 F Styloid process of ulna Triamcinolone 1 6 V
8 33 M Styloid process of radius N/A 2 5 I
9 48 F Styloid process of radius Prednisolone 3 32 I
10 34 M Styloid process of radius Prednisolone 1 14 I
11 65 F Styloid process of radius N/A 1 21 I
12 71 M Dorsal carpal N/A 2 5 III
13 66 F Styloid process of ulna N/A 4 7 V

I = extensor pollicis longus, III = middle finger of extensor digitorum communis, IV = ring finger of extensor digitorum communis, V = extensor digiti quinti and extensor digiti minimi injection sites: the previous
areas of corticosteroid injection.
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2. Patients and methods

All the patients were retrospectively identified who had been
presented with pain or deformity after corticosteroid injections in
our hospital between July 2011 and December 2015. Data from
patients included sex, age, corticosteroid injection sites (the
previous areas of corticosteroid injection), types of corticosteroid
(if applicable), injection times, rupture time (after last injection),
and sites of the tendon rupture (Table 1). Imaging data, surgical
treatments, and complications were also recorded. The inclusion
criteria were individuals of tendon spontaneous rupture after
corticosteroid injection in our hospital. The exclusion criteria are
patients had history of injury, patients were comparedwith type 2
diabetes, rheumatoid arthritis, or other autoimmune diseases. A
total of 13 patients with 15 tendons were identified. Ethical
approval was given by the medical ethics committee of the First
Affiliated Hospital, College of Medicine, Zhejiang University
(reference number: 331, date: 03/01/2011).
All the radiologic exams including X-ray and magnetic

resonance imaging (MRI) were carefully recorded. X-ray
anteroposterior and lateral films of hands and wrists were
performed in all patients to exclude bony abnormity. MRI was
contributory to identify tendon injury or inflammation before the
operation. The tendon ends also can be identified. We can choose
direct suturing if the defect between the tendon ends is no more
than 0.5cm. On the contrary, tendon grafting was carried out
using the PL or other tendons. The absence of PL or not can be
observed in MRI (Fig. 1). The rupture of tendons was suspected,
and the patient was recommended to mobilization with a splint
Figure 1. These images show a 58-year-old female with extensor digiti quinti, ex
spontaneous rupture (A) T2-weighted magnetic resonance imaging shows tendon
grafting for defect.
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before the operation. The goal of operation is restoration of hand
function and return to work. Patients were performed by tendon
repair under regional anesthesia. A brachial tourniquet was used,
and the procedure was carried out with surgical loupes. All
surgeries were performed by 1 surgeon (HL).
Data were expressed as mean± standard deviation. Statistical

analysis was performed using the software Microsoft Excel
(Microsoft Corporation, Redmond, WA).
The diagnosis was speculated by clinical sign, imaging

information, and history of corticosteroid injection. Diagnosis
was confirmed by the degenerative appearance of tendons and
frayed edges of tendons during operation.
Three days after the surgery, the patients were able to perform

rehabilitation by the physical therapists. Patients used braces with
the wrist in neutral position for 3 weeks (tendon suture) and 6
weeks (tendon grafting). A clinical questionnaire was completed
over the telephone and at the clinic. All the patients had been
interviewed and completed regular follow-up visits. The clinical
and radiographic examinations would be performed regularly in
the follow-up study.
3. Results

The average age was 52.308±15.381 years (range 29–71). Sites
of the tendon rupture (15 tendons of 13 patients have involved)
included extensor pollicis longus (6 tendons, 40% of cases),
extensor digiti quinti and extensor digiti minimi (4 tendons, 27%
of cases), ring finger of extensor digitorum communis (3 tendons,
tensor digiti minimi, and ring finger of extensor digitorum communis tendons
s defect and inflammation. (B) Grossly, in surgery (C) tendon palmaris longus



Figure 2. This image shows significant degeneration of the tendon in surgery.
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20% of cases), and middle finger of extensor digitorum
communis (2 tendons, 13% of cases). The injection sites were
6 patients with styloid process of radius (46%of cases), 5 patients
with styloid process of ulna (38% of cases), and 2 patients with
dorsal carpal (15% of cases). The average injection times were
2.538±1.664 times (range 1–6). The average rupture time (after
last injection) was 10.923±9.500 weeks (range 3–32). Types of
surgery were as follows: 9 patients were treated by tendon suture
(69% of cases) and 4 patients were treated by tendon grafting
(31% of cases).
Grossly, all patients appeared to significant degeneration of the

tendon during operation (Fig. 2). Postoperative complications
were tendon adhesion and tendon rupture. Two patients of
tendon adhesion (15% of cases) were treated by tendon release
3 months after first operation. One patient of rerupture (8%
of cases) was treated by tendon grafting. No patient had
complications of infections, vascular, or nerve injury (Table 2).

4. Discussion

Corticosteroid injections can lead to serious consequences in
quality of tendons.[16] Patients of our study expect good
functional recovery, especially the young patients. Postoperative
rehabilitation must be more careful than simple rupture of
tendon. The goal of operation is restoration of hand function and
return to work. Ultrasound or MRI used to locate the ruptured
tendon ends before the operation.[17] In our study, MRI can
clearly demonstrate the defect and inflammation. Preoperative
MRI is beneficial to estimate the defect of tendons. Tendon
grafting is necessary for the patients of tendon defect.[18] The
cause of 1 rerupture patient may be due to direct suture of the
tendon. We choose the PL for tendon grafting. The tension of the
repair should be checked satisfactory in the surgery.[19]
Table 2.

Complications and management.

Complication Types of surgery Reoperation

1 N/A Suture N/A
2 N/A Suture N/A
3 Tendon adhesion Graft Tendon release
4 N/A Suture N/A
5 N/A Graft N/A
6 N/A Suture N/A
7 N/A Suture N/A
8 Tendon rupture Suture Tendon repair
9 N/A Graft N/A
10 N/A Suture N/A
11 N/A Graft N/A
12 Tendon adhesion Suture Tendon release
13 N/A Suture N/A
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Immobilization and tendon release in supplemental operation
are also needed. MRI also can be used to monitor healing quality
of tendons during the follow-up.[20]

The usage of corticosteroid injections for wrist and hand pain is
ambiguous sometimes in China or other country.[21] Some
patients of our study who had no tenosynovitis still received
corticosteroid injections. Actually, 6 patients (46% of cases) did
not even know they were receiving corticosteroid injections. In
our study, the application of Prednisolone (Jiangxi national
medicine co., LTD, Jiangxi, China), Triamcinolone (Laboratorio
Italiano Biochimico Farmaceutico LISAPHARMA S.p.A., Como,
Italy), or Methylprednisolone (national medicine RongSheng
pharmaceutical co., LTD, Henan, China) still have some
problems which need to be standardized further. This is an
underlying risk factor for tendon spontaneous rupture. Standard
corticosteroid injections management is an important guarantee.
We called for doctors, educators, regulators, and others to
evaluate the risks and develop policies governing the use of
corticosteroid injections.
One of the most common reason (46% of cases) for

corticosteroid injections is for tenosynovitis of radialstyloid
(the first dorsal compartment of wrist).[22] But the extensor
pollicis longus (the third dorsal compartment of wrist) is the most
common ruptured tendon. After analyzing the reasons of
spontaneous rupture, we think 2 factors to be the main reason:
mistaken injection sites and corticosteroid extravasation. The
longest rupture time after last injection in our study was 32
weeks. It is also critical to note the delayed spontaneous rupture
for both the public and doctors. For most young patients, a
protective splint should be done to guard against tendon
rerupture.
There are some limitations to our study. First, we had a

relatively small group of patients available to assess due to the
disease’s rarity. Therefore, a multicenter study is needed. Second,
the corticosteroid species, doses, and the frequency of injection
were not documented in detail. It still lacks detailed tutorials and
standard conveniences for corticosteroid injection. Educating
both the public and doctors is crucial in the future.
5. Conclusion

Tendon spontaneous rupture is a serious complication after
corticosteroid injection for tendinitis. Standard corticosteroid
injections management is an important guarantee for reducing
the occurrence of this event. Educating both the public and
doctors is crucial. Tendon grafting is recommended in the
patients of tendon defect. MRI was contributory to preopera-
tively assess tendon defect and can be used to monitor healing
quality of tendons during the follow-up.
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