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Ultrasound (US) and MRI have been used as a diagnostic tool for tendon injuries but MRI  has 
limitations of being not available in all facilities , the need of special coils, the high cost and the difficulty 
of the dynamic examination. The present study was conducted to evaluate the role of ultrasound in 
diagnosis and management of hand tendon injuries. Twenty four patients diagnosed clinically to have 
hand tendon injuries either preoperative or postoperative had been included in the study.The age of the 
studied cases was ranged between 2-49 years with a mean 18.25 years. The present study showed 
predominance of male gender (15 male and 9 females). There were 83.3 % of the studied cases had 
complete tendon  tear and  16.7 %  had partial tendon tear , 85.7 % of the studied cases had flexor 
tendon injury and 14.3 % had extensor tendon injury.The ultrasound findings in the studied cases, 19 
cases (79.2 %) had preoperative tendon injury, 5 cases (20.8%) had  postoperative abnormal motion in 
dynamic study,  in 4 cases (16.7 %) foreign body were detected, and in 2 cases (8.3%) associated nerve 
injuries ( median nerve ) were detected. Ultrasound can provide a diagnostic modality for predicting the 
diagnosis and management of hand tendon injuries 
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INTRODUCTION 

Tendon injuries of the hand are some of the 
most common traumatic injuries during work or 
sporting activities. Tendon injuries are the second 
most common injuries (5-10 %) of the hand in the 
emergency department (ED) and therefore an 
important topic in trauma and orthopedic patients 
(Lalonde and Kozin, 2011). Most injuries are open 
injuries to the flexor or extensor tendons, but less 
frequent injuries, e.g., damage to the functional 
system tendon sheath and pulley or dull 
avulsions, also need to be considered (Lee et al. 
2018). Magnetic resonance (MR) imaging can 
provide important information for diagnosis and 
evaluation of soft-tissue trauma in the fingers. An 
optimal imaging technique should include proper 
positioning, dedicated surface coils, and specific 

protocols for the suspected abnormalities. 
Familiarity with the fine anatomy of the normal 
finger is crucial for identifying pathologic entities. 
As in other body regions, MR imaging is also 
useful for depicting traumatic conditions of the 
extensor and flexor tendons, including injuries to 
the pulley system. The radiologist plays an 
important role in the evaluation of hand injuries. 
Although the detection of fractures is important, 
recognition and delineation of soft tissue damage 
is equally vital. If only soft tissue injuries exist, 
plain film findings are often nonspecific. 
Nevertheless, they can give helpful clues in 
evaluating ligaments and tendons. It is especially 
important for the radiologist to be knowledgeable 
of these soft tissue injuries because, in an 
emergency room setting, the radiologist may be 
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the physician most familiar with the spectrum of 
injuries and possible complications (Yasrebi et al., 
2015). In hand and wrist trauma, high-frequency 
ultrasonography allows for optimal assessment of 
the condition of tendons enabling the interpreter to 
evaluate the presence of a tear, the number of 
affected tendons, the extent of the tendon 
retraction, and the presence of associated lesions 
(Wu et al. 2012).  Particularly, dynamic studies 
with active or passive movement of the tendon 
can assess the full extent of the tendon tear. A 
tear can be seen more obviously by stressing the 
tendon. Ultrasounds also aids in assessment for a 
gap in the tendon, peritendinous adhesions, and 
post-traumatic instability. Subsequently, these 
findings can help a surgeon when planning 
surgical repair (Schöffl et al. 2012). Using US, 
detection of discontinuity of the tendon, retraction 
of the ruptured tendon, and limitation of tendon 
motion could be very helpful for diagnosing a 
tendon rupture in hand and wrist trauma. 
Pseudomass formation could be more specific for 
diagnosing extensor pollicis longus tendon 
ruptures compared with other finger tendons (Lee 
et al. 2018). Therefore, the present study was 
conducted to evaluate the role of ultrasound in 
diagnosis and management of hand tendon 
injuries. 
  
MATERIALS AND METHODS 

Cross sectional study carried out in the 
department of Radio diagnosis, at Zagazig 
University Hospital during the period study 
between September 2019 and June 2020. 
conducted on 24 patients diagnosed clinically to 
have hand tendon injuries either preoperative or 
postoperative. 

Inclusion criteria :  
Patients who had a history of acute hand 

tendon injury.Patients who had residual symptoms 
of pain, swelling, or instability after conservative 
treatment including rest, analgesia, hand guard, 
and physiotherapy for at least 6 weeks. Patients 
who had positive clinical findings suggestive of 
hand tendon injuries. Post-operative tendon repair 
complicated with rerupture. While, patients with 
recent or old rheumatologic, orthopedic hand 
disorder, arthritis, tendinitis or infections were 
excluded from this study. 

Ethical consideration:  
participation in this study is not obligatory. The 

included cases have been clarified about the aim 
and the procedure of this study and informed 

consent has been taken from the cases before the 
study. 

 Preoperative ultrasound was performed , 
analyzed the presence of five sonographic 
features: (1) Discontinuity of the tendon . (2) 
Decreased echogenicity of the tendon compared 
to normal tendon. (3) Retraction of the ruptured 
tendon ends. (4) Fluid collection within the tendon 
sheath. (5) Motion of the tendon on a dynamic 
study. 

Statistical analysis: 
Data analysis was performed using the 

software SPSS (Statistical Package for the Social 
Sciences) version 20. Quantitative variables were 
described using their means and standard 
deviations. The chi-square goodness-of-fit test 
can be used to evaluate the hypothesis that 
a sample is taken from a population with an 
assumed specific probability distribution. The level 
statistical significance was set at 5% (P<0.05). 
Highly significant difference was present if 
p≤0.001. 

 
RESULTS AND DISCUSSION 

Males constituted larger percentage of 
patients (62.5%) with age ranged from 2 to 49 
years and median 8.5 years (Table 1). Five 
patients presented postoperative while the 
remaining nineteen patients presented 
preoperatively. There is significant increase in 
number of patients presented with injury 
preoperatively (Figure1). Larger percentage of 
patients had no associated nerve injury. There is 
significant abundancy in number of patients not 
presented with associated nerve injury (Table 2). 
The gap between the ends of the torn tendons 
ranged from 2 to 25 mm with mean 8.08 mm 
(Table 3). Larger percentage of patients had 
complete rupture of the tendon. There is 
significant change in number of patients 
presented with either partial or complete rupture 
as compared to expected frequency (Table 4). 
Larger percentage of patients had no foreign body 
in tendon. There is significant increase in 
frequency in patient without foreign body as 
compared to expected (Figure 2). 

Tendon injuries mostly require surgical repair, 
dull avulsions of the distal phalanges extensor 
tendon can receive conservative therapy (Schöffl 
et al., 2012). The dynamic study is most effective 
in the evaluation of   complete tendon tear. 
Retraction of the tendon end without the tendon 
sliding motion is indicative of a full-thickness tear 
(Jacobson 2012).  
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Table 1: Distribution of the studied patients according to demographic characteristics: 
 

 N=24 % 

Gender: 
Male 

Female 

 
15 
9 

 
62.5 
37.5 

One sample p value 0.307 

Age (years): 
Mean ± SD 

Median 
Range 

 
18.25 ± 16.09 

8.5 
2 – 49 

 

 
Figure 2: Pie chart showing distribution of the studied patients according to the time of 

presentation 
 

Table 2: Distribution of the studied patients according to the associated nerve injury: 
 

Associated nerve injury N=24 % p 
Absent 
Present 

22 
2 

91.7 
8.3 

<0.001** 

**p≤0.001 is statistically highly significant 
 

Table 3: Distribution of the studied patients according to the gap between the ends of the torn 
tendons : 

 

 Value 

Gap tendon (mm): 
Mean ± SD 

Range  

 
8.08 ± 4.68 

2 – 25 

 
 

Table 4: Distribution of the studied patients according to the tendon rupture: 
 

Rupture  N=42 % p 

Complete  
Partial    

35 
7 

83.3 
16.7 

<0.001** 

p≤0.001 is statistically highly significant 
 

Preoperative, 
79.2%

Postoperative, 
20.8%
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Figure 2: Pie chart showing distribution of the studied patients according to presence of foreign 
body in the tendon 

 
Magnetic resonance (MR) imaging can 

provide important information for diagnosis and 
evaluation of soft-tissue trauma in the fingers. An 
optimal imaging technique should include proper 
positioning, dedicated surface coils, and specific 
protocols for the suspected abnormalities (Clavero 
et al. 2002 ; Chun 2015). The aim of work of this 
study was to evaluate the role of ultrasound in 
diagnosis and management of hand tendon 
injuries.  

To elucidate this aim 24 patients diagnosed 
clinically to have hand tendon injuries either 
preoperative or postoperative had been included 
in the study. As regard to gender the present 
study showed predominance of male gender (15 
male and 9 females), in the study done by Hall, 
2009 there was slight male predominance ( 17 
male and 13 females). 

In this study, 83.3 % of cases had complete 
tear and 16.7 % had partial tear.  Lee et al. 2018 
in their study stated that All 24 patients were 
diagnosed with a full-thickness tear of the affected 
tendon on sonography and confirmed the same 
findings during surgery. Sonographic findings of 
complete ruptures reveal complete interruption of 
tendon fiber continuity. Close to the site of injury, 
the tendon is hyperechoic and thickened, with a 
loss of the fibrillar echo texture. (Gitto et al. 2018) 

Also there was 85.7% of the studied cases 
had flexor tendon injury and 14.3 % had extensor 
tendon injury. There was no selection criterion of 
our study regarding the type of injured tendon.   In 
the study done by Hall, 2009 who studied 30 
patients with hand tendon injury 50% of them with 
extensor surface injuries and 36% with flexor 

surface injuries and 9.1% of fingertip injuries. 
In our study, the most affected tendon was the 

flexor pollicis longus of the thumb (as seen in 
case 1&2 for example) , in another study by Lee 
et al. 2018 found that among 24 patients, the most 
commonly affected tendon was the extensor 
pollicis longus tendon  with the thumb as the most 
commonly affected finger. Clinically suspected 
cases of acute extensor tendon injury scanned by 
high-frequency ultrasound can aid and/or confirm 
the diagnosis, with dynamic imaging providing 
added value compared with static (Dezfuliet al. 
2016). 

In the present study 19 cases were 
preoperative (79.2%) and 5 cases were 
postoperative (20.8%). The greater incidence of 
re-rupture in surgical patients may be due to none 
healing, which in turn could be a result of a large 
initial gap between the tendon ends (Westin et al., 
2016). In this study, the gap between the ends of 
the torn tendons ranged from 2 to 25 mm with 
mean 8.08 mm in three cases there were large 
gaps (22mm, 23mm, 25 mm).   

In the present study two cases of associated 
nerve injury (median nerve) were detected (8.3 %) 
. Because the nerves in the fingers are also very 
close to the tendons, a cut may damage them as 
well.  This will result in numbness on one or both 
sides of the finger (Rajesh Kumar et al. 2019). 
The value of US in post-traumatic nerve tears is 
twofold: confirmation of the clinical and 
electromyographic diagnosis and assessment of 
the level of injury. In complete tears, the nerve 
body is interrupted by an irregular hypoechoic 
area interposed between the nerve ends due to 
inflammatory changes. Local pressure obtained 

Absent, 83.3%

Present, 
16.7%
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with the probe during scanning can lead to acute 
pain (sonographic Tinel sign) (Bianchi 2005). In 
four cases of the present study foreign body was 
detected (16.7%). Ultrasonography allows 
detection of a variety of soft-tissue foreign bodies 
including wood splinters, glass ,metal and plastic 
along with evaluation of their associated soft-
tissue complications. Detection is important 
because retained foreign bodies may lead to 
serious infectious and inflammatory complications 
(TedricD et at. 2014).   

CONCLUSION 
Ultrasound can provide a diagnostic modality 

for predicting the diagnosis and management of 
hand tendon injuries. 
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