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At operation, the finger was cleaned and debrided. The nail was removed and the nail 

bed laceration was repaired. On phone follow up the patient reported poor function. 

He was unable to make a fist and could not straighten his finger fully. He was referred 

for physiotherapy and advised to see a hand surgeon. 

                         

 

Anterior-posterior view  Lateral view 

Figure 29 : Fractured distal phalanx with partial amputation.  

 

Case 11. 

A 35 year old female presented after lacerating her left middle finger on the edge of a 

steel trolley at work. She had a 1cm transverse laceration just distal to the level of her 

metacarpophalangeal joint on the flexor surface of her finger. She reported decreased 
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sensation distal to the site of injury. Clinically there was no tendon abnormality 

demonstrated and an injury to the digital nerve was suspected. On ultrasound 

examination, the tendons appeared intact and moved normally. At operation, the flexor 

tendons were both intact and a superficial abrasion to the radial digital nerve was 

noted. She was referred to a hand surgeon for follow up. At the time of the phone 

follow up, one month later she reported good function but movement was associated 

with a sensation of tightness. She complained of a “pins and needles” sensation at the 

tip of her finger but had been able to return to limited duties work at the supermarket.  

Case 12. 

A 44 year old male presented following a fall in his shower. As he slipped, his hand 

hit the edge of a broken tile causing a laceration to the flexor surface of his palm and 

proximal left little finger. Clinical examination was limited as he was vasovagal in the 

supine position. Both the distal and proximal interphalangeal joints moved well but the 

prolific amount of venous ooze made examination difficult. Ultrasound examination of 

the extensor surface was normal but the patient failed to tolerate the application of the 

sterile gel over his laceration site. He stated that it caused a stinging sensation.  For 

this reason, the gel was removed and the ultrasound examination was abandoned. At 

operation, there was no evidence of tendon, nerve or arterial damage. After a wash 

out, the skin was closed. On phone follow up the patient reported that he could not 

make a fist properly as his little finger “stuck out”. He had noted that his grip was 

weak and that this problem was causing him to drop things. He was referred for 

physiotherapy and advised to return to his hand surgeon if he did not improve.  
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Case 13. 

A 45 year old injured her right ring finger playing netball. She collided with another 

player and her extended finger was forced into flexion. Clinically she had a mallet 

finger deformity and was unable to extend her finger at the level of the distal 

interphalangeal joint. Her distal finger was swollen. There was no fracture on x-ray 

investigation. On ultrasound examination the extensor tendon appeared intact but its 

gliding movement was noticeably reduced when compared with the extensor tendon 

movement on the same finger of the opposite hand. She was placed in a mallet splint. 

On follow up she still had some swelling over the distal interphalangeal joint but 

movement was back to normal.  

Case 14. 

A 21 year old chef lacerated his left thumb with a small paring knife (see figure 30). 

Clinically he was unable to flex his interphalangeal joint which suggested a complete 

laceration of his flexor pollicis longus. Ultrasound examination was abandoned as the 

patient found the gel caused a stinging sensation which he could not tolerate. Prior to 

termination of the ultrasound scan it was noted that the gliding movement of the flexor 

pollicis longus was abnormal. The movement of the tendon was described as being 

“minimal”. It did not glide and the only movement seen was probably related to skin 

traction. At operation, the flexor pollicus longus tendon was found to be completely 

divided. The tendon was repaired and then the finger was splinted. On phone follow 

up, the patient was unable to make a fist and could not straighten his thumb fully. He 

was still under the care of a hand surgeon. 
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Figure 30: Paring knife injury to flexor pollicis longus. 
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Case 15. 

A 44 year old man presented with a partial amputation of the tip of his left ring finger 

(see figure 31). He had caught it in a set of rollers at a macadamia nut processing 

factory. Clinically there was a laceration on the extensor surface with a partial 

amputation of the finger just below the nail. A bone end was on view. The patient was 

unable to flex or extend his distal interphalangeal joint. Flexion and extension at the 

other joints of the finger was reduced. Morphine analgesia had been given but the 

patient had initially declined a ring block anaesthetic. Ultrasound examination was 

difficult as the deformity prevented full contact of the probe. Proximal to the distal 

interphalangeal joint the extensor tendon appeared to be intact. Any movement of the 

finger elicited severe pain and therefore, the examination was abandoned. At 

operation, all tendons were found to be intact and the nail bed was repaired. This 

patient reported a full return to normal function at the time of the follow up phone call.  

 

            

A. Dorsal Aspect     B. Palmer Aspect 

Figure 31: Hand caught in macadamia factory rollers. 

 



 

 

81 

Discussion 

Patients were willing to consent to ultrasound investigation of their injured finger, 

regardless of the severity of their injury. The investigation was feasible within the 

confined space of the cubicle in the Emergency Department. Moving the machine 

from the Coronary Care Unit to the Emergency Department took several minutes and 

it would have been much more convenient if the machine had been stored in the 

Emergency Department close to the cubicle areas. It was possible to move the 

machine into position at the patient’s bedside without any difficulty even when the 

Emergency Department was so full that there were two trolleys in each cubicle.  

The application of a cover to the probe was a quick and easy procedure to perform. At 

the end of some of the scans, the probe cover was often heavily covered in blood. As a 

result of this, the investigator would have blood covered gloves by the end of the 

dynamic passive movement part of the scan.  This meant that the investigator could no 

longer touch the controls of the ultrasound machine and relied on a foot pedal to 

‘freeze’ and ‘unfreeze’ the image. If there was then a need to use any of the machine 

keyboard controls, a change of gloves was required. It would have been easier if there 

had been a second person who could operate the controls of the ultrasound machine 

during the dynamic imaging.  

During the scan some of the patients with open wounds complained that the gel caused 

a stinging sensation and deformity of the finger sometimes prevented full contact of 

the hockey stick probe. In addition it was easy to confuse anisotropy artefact with real 

tendon. To avoid this pitfall, a meticulous scanning technique was required. 

Tolerance of the scan was not affected by gender or handedness. However, the site of 

injury, movement of the finger and pain affected the patient’s ability to tolerate the 
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scan. Poor tolerance may be related to the fact that in order to perform the scan, the 

probe must be placed directly over the site of the injury and the patient must move 

their finger. Therefore, if the injury was on the flexor surface or there was limited 

range of movement, access to the site was limited and tolerance of the scan reduced. 

There were 30 patients in study two. The relatively small number in this group means 

that the results should be treated with caution, however, the study provides evidence 

supporting further investigation of the use of finger tendon imaging in the Emergency 

Department. The 18-45 year old age range for patients excluded multiple patients who 

presented to the Emergency Department with hand injury during the 6 month study 

period. Older patients were excluded in case degenerative disease affected the 

ultrasound appearance of the tendons and younger participants were excluded on 

ethical grounds due to the issue of consent. It is possible that if the study had been 

conducted in a larger centre a greater number of subjects may have been recruited, 

which would have assisted with statistical issues related to low numbers and their 

consequent affect on the chi squared minimum expected cell frequency. This pilot 

study may reflect some trends of dependence between the variables, such as site of 

injury and ability to complete the scan but a larger study is needed to establish whether 

these trends are truly significant.  

Patients were willing to undergo ultrasound examination of their injured fingers and 

declined pain relief. The acquisition of B-mode images involved sliding the probe 

along the finger to cover the entire length of the tendon under investigation, whereas 

tendon gliding was studied with the probe in a static position whilst the examiner 

gently moved the injured finger. Patients reported less discomfort during the gliding 

assessment, perhaps because the probe was not being moved over the site of the 

injury. 10% of patient’s did not tolerate the scan at all. The reasons sited for the 
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abandonment of the examination were pain on movement of the finger or stinging, 

caused by the gel. Therefore, pain relief should be strongly encouraged if ultrasound is 

routinely used for imaging finger tendons in the Emergency Department and topical 

local anaesthetic should be applied to open wounds. 

Ultrasound successfully identified two cases of tendon laceration similar to Lee et al 

(2000). However, the clinical examination had already identified these lacerations. 

There is difficulty in detecting partial tendon lacerations with both false negatives and 

false positives occurring (Lee et al., 2000). The consequence of false negative or false 

positive findings is the possibility of inappropriate surgical decisions as described by 

Lee et al (2000). It is interesting that failure of the tendon to glide properly was noted 

in one patient who subsequently was shown to have a tendon laceration at surgery. 

This patient did not tolerate B mode imaging, however tendon gliding was abnormal. 

Abnormal tendon gliding may be a feature which assists in the diagnosis of tendon 

injury and further investigation is warranted. There is a paucity of literature on the use 

of abnormal tendon gliding in the diagnosis of tendon injury.  

 

Conclusion 

The study investigated the feasibility and usefulness of finger tendon ultrasound as an 

additional investigation in the Emergency Department. Ultrasound examination of 

finger tendons at the bedside in the Emergency Department was a feasible 

investigation. There is, however, the potential to over-report tendon injury if the 

operator is unaware of the anisotropy effect and has not been trained to keep the beam 

at 90 degrees to the tendon. Scan tolerance was not affected by mechanism of injury, 
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handedness or gender. Tolerance of the scan was affected by the site of injury and 

presence of pain. 

Pain, discomfort from the gel and deformity of the finger may prevent some patients 

from undergoing ultrasound investigation. Ultrasound examination did not identify 

any injuries that were not readily apparent on clinical examination. However, tendon 

gliding may be useful as a screening test for tendon injury. Injured tendons do not 

appear to glide in the same manner as normal tendons. At this time, routine ultrasound 

examination of finger tendons at the bedside in the Emergency Department does not 

appear to be a useful additional investigation, although a larger study is needed to 

confirm these findings. 
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CHAPTER FIVE 

 

 

GENERAL DISCUSSION, CONCLUSIONS, 

LIMITATIONS AND RECOMMENDATIONS. 

 

The interplay of structures in the finger that facilitate movement is complex and not 

yet fully understood (Belliappa, 1993; Hollingshead & Rosse, 1985; Manske & 

Lesker, 1983; McMinn, 1998). Subtle finger injuries are often missed on an initial 

clinical examination in the Emergency Department and the consequences of 

unrecognized finger injuries can be devastating for the patient (Brukner & Khan, 

2007; Decker, 2003; Hals et al., 2002; Harrison & Hilliard, 1999; Johnston, 2003; 

Lairmore & Engberger, 1998; Leggit & Meko, 2006). Ultrasound imaging of tendons 

may be a useful adjunct to current clinical assessment techniques. However, little is 

known about the application of this imaging technique in the assessment of finger 

tendon injuries in the Emergency Department.  

The objective of the project was to explore the practicality of ultrasound investigation 

in the Emergency Department. The project considered whether diagnosis of tendon 

injury may be improved by adding ultrasound examination to the current practice of 

history taking, clinical investigation and radiological investigations. Also, as little has 

been previously published regarding the reliability of finger tendon measurements 
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(Erickson, 1997; Martinoli, 2002; Reaiche et al., 2001), a reliability study was 

included. 

Specifically, the project aimed to address whether ultrasound technique may be 

modified to facilitate examination at the time of the patient’s presentation to the 

Emergency Department. In addition, the appearance on ultrasound examination of 

normal finger tendons and the reliability of tendon measurement with a 10 MHz probe 

were investigated. The study investigated whether tendon injuries that are not 

demonstrable by routine clinical examination could be seen on ultrasound examination 

using the developed technique. The feasibility of scanning patients at the bedside in 

the Emergency Department was also investigated and findings from the ultrasound 

examination were compared with the findings at operation.  

In summary the aim of this pilot study was to investigate the feasibility and usefulness 

of finger tendon ultrasound as an additional investigation in the Emergency 

Department. The hypotheses were that measurement of tendon dimensions would be 

reliable and tolerance to the ultrasound scan would not be affected by injury site or 

mechanism, or handedness or gender.  

A technique was established for scanning tendons in the Emergency Department 

which was simple to perform and in general comfortable for the participants. It was 

convenient to scan the subject sitting down, with their hand resting on their thigh or 

with them lying on a trolley with their hand resting on the mattress. It was easier to 

scan with direct contact between the probe and the finger rather than with a gel stand 

off pad. All of the participants with apparently normal tendons reported that the scan 

was comfortable and that it caused them no distress.  
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Tendon width and depth measurements were similar to those previously reported. 

Width measurements were more reliable than depth measurements. Using the 

technique described and the equipment available, it was not possible to produce 

images of diagnostic quality of the extensor tendon distal to the proximal 

interphalangeal joint.  

Ultrasound examination of injured fingers at the bedside in the Emergency 

Department is a feasible investigation. There is however the potential to over-report 

tendon injury if the operator is unaware of the anisotropy effect and has not been 

trained to keep the beam at 90 degrees to the tendon. The study indicated that flexor 

tendons were more reliably imaged than the extensor tendons. However, if the injury 

was on the flexor surface or there was limited range of movement, probe access to the 

flexor tendons was limited and tolerance of the scan reduced. It is possible that ring 

block regional anaesthesia or the application of a topical anaesthetic at the site of the 

injury may have prevented this problem. 

Although a technique was established to image tendons at the bedside, it was not 

possible to produce diagnostic images of the extensor tendons distal to the proximal 

interphalangeal joint with the equipment available. It is recommended that a higher 

frequency probe is made available to the Emergency Department to facilitate scanning 

of the more distal regions of the extensor tendons.  

The severity of the injury did not deter patients from volunteering for the ultrasound 

investigation. The gel was found to cause a stinging sensation when applied to some 

open wounds and this discomfort was not tolerated by all patients. Pain, discomfort 

from the gel and deformity of the finger may prevent some patients from undergoing 

this investigation. Topical wound anaesthetic agents such as laceraine© have recently 

been introduced into some Emergency Departments in Australia. A future study is 
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needed to determine if use of these anaesthetic agents would increase patient 

tolerance.  

If the injured finger was oozing blood, it was not possible to perform the dynamic part 

of the scan and operate the machine keyboard controls at the same time. A second 

machine operator or the use of foot controls to start and stop the recording, are 

possible solutions to this problem.  

Ultrasound examination is already being used within Emergency Departments for 

other applications, (Dunn, 2006). However, its use in detection of finger tendon 

injuries had not been investigated. Ultrasound examination did not identify any 

injuries that were not readily apparent on clinical examination. Further research is 

warranted to confirm this trend. 

Partial tendon injuries may be difficult to detect clinically and may be missed or over 

diagnosed on ultrasound examination. During the study, it was noted that tendons with 

injury did not glide in the same smooth manner as tendons without injury. Abnormal 

tendon gliding may be a feature that assists in the diagnosis of tendon injury and 

further investigation is warranted.  

In the future, computer processing time is likely to reduce and therefore, it will then be 

faster and easier to produce high quality 3-D images of tendons at the bedside in the 

Emergency Department (T. R. Nelson, 2001). These images will be easier for 

Emergency Physicians to interpret as they will resemble the more familiar appearance 

of tendons seen in operating theatres and dissection rooms. It seems likely that 

musculoskeletal ultrasound will become part of routine limb injury assessment once 

this occurs.  
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The overall results show that ultrasound imaging of finger tendons at the bedside in 

the Emergency Department is a feasible examination to perform. The addition of 

ultrasound examination, however, did not identify any cases of tendon injury not 

already suspected on routine clinical examination.  

Therefore, this pilot study suggests that routine use of ultrasound examination to 

detect finger tendon injury in the Emergency Department setting was not a useful 

investigation. There may be a role for ultrasound as a screening tool as the gliding of 

normal tendons differed noticeably from the gliding of injured tendons. The presence 

of normal tendon gliding may be helpful in identifying those patients that are safe to 

be discharged from the Emergency Department without further evaluation.  

 

Conclusions. 

• It is possible to image injured fingers in an Emergency Department setting 

although the use of a stand off gel pad is not recommended. 

• Scanning the injured finger(s) could be performed within five minutes and 

therefore the inclusion of this technique would not be expected to extend the 

length of stay in the Emergency Department.   

• Tendons width measurements were more reliable, test to retest, than tendon 

depth measurements. 

• The use of topical anaesthesia or regional ring block anaesthesia is 

recommended prior to the ultrasound examination. 

• Ultrasound examination did not identify any injuries that were not readily 

apparent on clinical examination.  
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• Smooth gliding of the tendons should be investigated as a possible screening 

test for tendon injury.  

 

Limitations. 

• The tapering nature of the extensor tendons rendered reproducibility of the site 

of a repeat measurement more difficult. The extensor tendon could not be 

studied distal to the proximal interphalangeal joint with the equipment being 

used.  

• In this pilot study, the number of participants in the reproducibility study and 

patients in the clinical study was relatively small. The statistical analysis of the 

results must be reviewed with this in mind. There were few cases of actual 

tendon laceration and a much larger study is needed to ascertain if all tendon 

lacerations are simple to diagnose on ultrasound examination.  

• The equipment used was not “state of the art”. However, in most public 

hospital Emergency Departments, ultrasound machines are not upgraded 

frequently and many departments are using old machines. The newer, very 

high frequency probes are not compatible with most older machines. 

 

Recommendations 

• At this time, routine ultrasound examination of finger tendons at the bedside in 

the Emergency Department does not appear to be a useful additional 

investigation as it does not add to the diagnostic information already gained 
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from routine clinical practice. A study with increased participant numbers is 

needed to confirm these findings.  

• In the future, computer processing time is likely to reduce and therefore, it will 

then be faster and easier to produce realistic images of tendons at the bedside 

in the Emergency Department. These images will be easier for Physicians to 

interpret as they will resemble the more familiar appearance of tendons seen in 

operating theatres and dissection rooms. 

• Anaesthesia of the finger may increase patient comfort during the examination 



 

 

92 

CHAPTER SIX 
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APPENDICES 

Appendix A. Informed consent. 

 

Ultrasound imaging of finger tendons at the bedside in the Emergency 

Department: a pilot study to assess whether it is a feasible and useful 

investigation. 

 

Researcher : Dr Charlotte Hall. 

What’s the purpose of this study? 

This research project involves the use of ultrasound imaging to examine people with 

finger injuries.  Advances in ultrasound technology mean that for the first time we 

can now clearly structures such as tendons that connect muscles to bones.  It is 

hoped that early diagnosis of tendon injuries in the Emergency Department will in 

the future lead to better medical management of the injured hand.  The ultimate 

goal is to return the injured finger to as near normal function as possible. 

What will the study involve for me as the patient? 

First of all you will be given information about the study so that you can make a 

decision as to whether you wish to participate in the study or not.  Should you decide 

not to participate there will no effect on your treatment and you will receive the same 

care as those who do participate.  If you have any concerns about the conduct of this 

study you are encouraged to discuss this with Dr Hall and you may also directly 

contact the hospital ethics committee. 

If you do decide to participate you will be asked to sign a formal consent form after 

you have had the opportunity to ask any questions that you may have. 

You may withdraw from this study at anytime  by notifying Dr Hall. 
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Should you have any concerns about the way this research is being conducted you can 

contact the NRAHS Research Ethics Committee : Phone 02 66 20 7500. 

Once you have agreed to participate, Dr Hall will ask you how your injury occurred 

and will perform a physical examination of your finger.  A sterile gel substance will be 

applied to your finger and then the scan will be performed.  The scan should be 

painless but if there is any discomfort the scan will be ceased.  The scan will take 

around five minutes.  The gel will then be wiped from your finger and a dressing 

applied in the usual manner. Below is a picture of a patient having an ultrasound 

examination. 

 

 

After the scan your injury will be managed in a manner exactly the same as it would 

have been had the scan not been performed.  This is because we need more studies like 

this one before we can be certain of what we are seeing on scan and can establish the 

importance of such findings. 

Approximately one month after the scan Dr Hall will phone you to ask some questions 

about your recovery from injury. 

The results of the study will be submitted as part of a Masters thesis at Southern Cross 

University and will be published in a medical journal.  A copy of the results will be 

available to you upon request. All records of data will be destroyed five years after 

completion of the study. 

Are there any harmful effects of ultrasound? 
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Ultrasound is sound that has a pitch above the range of normal human hearing.  It has 

been commonly used in medical imaging since the early 1970’s.  Many of you will be 

familiar with the use of ultrasound examination in pregnancy.  No significant harmful 

effects have been found when diagnostic ultrasound is performed by skilled operators 

for short durations.  It is however impossible to PROVE that ultrasound is completely 

safe.  There have been many studies but none have shown ultrasound to be harmful 

when proper equipment is used by properly trained operators.  Details are available 

upon request. The safety standards applied to medical equipment are rigorous and the 

fact that ultrasound has been in use for over 30 years without any significant harmful 

effects being found is most reassuring. 

Is there any risk that I could catch an infection from another study participant? 

No, there is no known risk.  The sterile gel is not re-used.  Between  each examination 

the probe and the gel pad are cleaned with disinfectant and covered with a fresh piece 

of glad wrap.  This procedure meets with current clinical guidelines 

Will any confidential  information about me be given to other people? 

In the interest of your confidentiality your name will not be recorded for the purpose 

of this study.  You will be identified by your hospital “MRN” number. If photographic 

or ultrasound images of your fingers are used for publication purposes there will be no 

features that could be used to identify you apart from this number.  Any images taken 

will not be released for use in any legal matters that you may be involved in. The 

images will only be used for medical scientific teaching, conferences and medical 

publications.  All records of data will be destroyed five years after completion of the 

study. 

Thank you for your time. 

Dr Charlotte Hall  

 (Principal investigator). 

B.Med (Newc) , DRANZCOG, 

Grad. Dip. App. Sc. Medical Ultrasound (QUT) . 

Contact phone 02 66 20 2413. 
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Inquiries 

If you have any questions, we expect you to ask us.  If you have any additional 

questions at any time please ask: 

 

Dr Charlotte Hall (6620 2413) or Dr Wendy Gilleard on 6620 3501 who will be happy 

to answer them. 

 

You will be given a copy of this form to keep. 

Any complaints or queries regarding this project that cannot be answered by the 

person responsible for this research project should be forwarded to 

NRAHS Research Ethics Committee : 02 6620 7500 

or 

Mr John Russell 

Ethics Complaint Officer, Graduate Research College, Southern Cross University 

PO Box 157, Lismore, NSW 

Ph: (02) 6620 3705 Fax (02) 6626 9145 Email jrussell@scu.edu.au 
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Appendix B. Individual tendon measures and participant profiles. 

volunteer tt flexor tl flexor lg flexor tt extensor tl extensor lg extensor age sex handed 

1 4.6 4.4 3.6 4.8 3.1 3.5 * f r 

2 6.1 4.4 3.9 4.5 3.4 3.6 * f r 

3 6.2 4.6 4.8 6.4 3.5 3 * m r 

4 6.3 4.7 4.2 6.7 6.3 3.9 * m r 

5 5.3 3.3 3.9 3.9 3.4 2.9 * f r 

6 5.4 4.1 3.8 7 4.6 3.7 * m r 

7 5.2 3.8 4.4 9 3 3.2 * m r 

8 5 3.9 3.6 6.1 3.2 3 * f r 

9 5.1 4.8 4.7 5.4 3.8 2 * f r 

10 6.8 4.3 3.4 4.8 3.2 2.1 * f r 

11 6.2 4.5 4.7 6 4.4 2.7 * f r 

12 4.3 3.6 3.7 4.6 3.1 1.3 * f r 

13 5.3 3.8 3.5 5.2 2.9 2.6 * m r 

14 4.5 3.8 3.5 3.9 2.9 2.9 * f r 
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volunteer tt flexor tl flexor lg flexor tt extensor tl extensor lg extensor age sex handed 

15 6.2 4.5 3.8 4.9 3.1 0.9 40 f l 

16 6 3.9 4.4 5.4 2.9 1.1 35 m r 

17 7 4.7 4.1 4.3 3.5 1.1 34 m r 

18 6.1 3.5 3.8 4.4 2.3 1.1 45 f r 

19 6.9 4.7 4.2 6.5 3.1 0.8 28 m r 

20 6.8 5 4.2 7 2.3 0.9 36 m r 

21 6.6 3.8 3.3 4.1 2.5 1.5 42 m r 

22 7.4 4.7 3.6 6.9 3.8 1.3 36 m r 

23 5.8 5.2 3.5 4.5 1.9 1.4 26 m r 

24 5.3 3.5 3.8 6.2 3.1 1.4 34 f r 

25 7.7 3.5 3.9 4.6 2.1 1.9 45 m r 

26 5.9 3.1 3.8 2.6 3.8 2.7 25 f r 

27 5.9 5.1 5.3 6.1 3.4 1.8 24 m r 

28 5.9 4.5 4.3 4.7 2.6 1.7 25 m r 

29 5.9 4 3.6 5.2 1.9 1.6 37 m r 

30 6.5 5 3.9 2.9 2.3 1.9 30 m r 

31 7.1 3.8 4.2 3.8 2.6 1.1 33 m r 
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volunteer tt flexor tl flexor lg flexor tt extensor tl extensor lg extensor age sex handed 

32 5.5 3.8 3.9 4.9 3 1.1 34 f r 

33 7.8 3.8 3.5 3.4 2 1.2 32 f r 

34 5.3 3.4 3.3 4.6 3.2 1.1 35 f r 

35 6.6 3.5 2.8 3.5 2.1 1 26 f r 

36 5.3 3.4 3.3 3.2 2 1 24 f r 

37 6.5 4 3.3 5.2 2.9 1 40 f r 

mean 6.01 4.12 3.88 5.06 3.06 1.92 33.30   

SD 0.86 0.57 0.50 1.34 0.86 0.94 6.51 19 female 1 left 

max 7.8 5.2 5.3 9 6.3 3.9 45 18 males 36 right 

min 4.3 3.1 2.8 2.6 1.9 0.8 24   

 

* age not recorded 
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Appendix C. Frequencies and Chi Square 

tables 
 

Chi-Square Test: Goodness of fit  

 

Frequencies 

 

gender

20 15.0 5.0

10 15.0 -5.0

30

male

female

Total

Observed N Expected N Residual

 

dominant

24 15.0 9.0

6 15.0 -9.0

30

right

left

Total

Observed N Expected N Residual

 

 

 

 

Site of injury 

5 7.5 -2.5

11 7.5 3.5

12 7.5 4.5

2 7.5 -5.5

30 

tip

Flexor surface

Extensor surface

wrist/forearm

Total

Observed N Expected N Residual

mechanism

15 10.0 5.0

10 10.0 .0 

5 10.0 -5.0

30

direct 

movement

unknown 
Total 

Observed N Expected N Residual

Ultra sound scan

 

 
22 10.0 12.0

5 10.0 -5.0 

3 10.0 -7.0 

30 

complete

partial

abandoned

Total 

Observed N Expected N Residual
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end pain

2 10.0 -8.0

21 10.0 11.0

7 10.0 -3.0

30

unknown

normal

abnormal

Total

Observed N Expected N Residual

 

 

 

 
 

 

Test Statistics 

3.333 10.800 21.800 5.000 9.200 22.400 19.400 22.533 17.621 

1 1 2 2 3 2 2 1 7

.068 .001 .000 .082 .027 .000 .000 .000 .014 

Chi-Square a,b,c,d 

df

Asymp. Sig.

gender dominant us scan mechanism Site of injury end sens end pain end funct Clinical Function 

0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 15.0.a. 

0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 10.0.b. 

0 cells (.0%) have expected frequencies less than 5. The minimum expected cell frequency is 7.5.c. 

8 cells (100.0%) have expected frequencies less than 5. The minimum expected cell frequency is 3.6. d. 

clinical function

10 3.6 6.4

5 3.6 1.4

1 3.6 -2.6

5 3.6 1.4

3 3.6 -.6

2 3.6 -1.6

1 3.6 -2.6

2 3.6 -1.6

29

normal

abn motion

cutaneous tender

pain limited

amputation

laxity 

infection

nerve 

Total 

Observed N Expected N Residual

end function

2 15.0 -13.0

28 15.0 13.0

30 

unknown 

normal

Total 

Observed N Expected N Residual

end sensation

2 10.0 -8.0

22 10.0 12.0

6 10.0 -4.0

30 

normal

reduced

increased

Total 

Observed N Expected N Residual
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Chi Square test: for relatedness or independence using Crosstabs 

 
 
gender * ultra sound scan 

 

Crosstab

14 4 2 20

14.7 3.3 2.0 20.0

70.0% 20.0% 10.0% 100.0%

63.6% 80.0% 66.7% 66.7%

46.7% 13.3% 6.7% 66.7%

8 1 1 10

7.3 1.7 1.0 10.0

80.0% 10.0% 10.0% 100.0%

36.4% 20.0% 33.3% 33.3%

26.7% 3.3% 3.3% 33.3%

22 5 3 30

22.0 5.0 3.0 30.0

73.3% 16.7% 10.0% 100.0%

100.0% 100.0% 100.0% 100.0%

73.3% 16.7% 10.0% 100.0%

Count

Expected Count

% within gender

% within us scan

% of Total

Count

Expected Count

% within gender

% within us scan

% of Total

Count

Expected Count

% within gender

% within us scan

% of Total

male

female

gender

Total

complete partial abandoned

us scan

Total

 
 

Chi-Square Tests

.491a 2 .782 .830

.527 2 .769 .830

.604 .830

.149
b

1 .699 .785 .477 .216

30

Pearson Chi-Square

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Point

Probability

4 cells (66.7%) have expected count less than 5. The minimum expected count is 1.00.a. 

The standardized statistic is -.386.b. 
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Dominant hand * ultra sound scan 

 

Crosstab

17 4 3 24

17.6 4.0 2.4 24.0

70.8% 16.7% 12.5% 100.0%

77.3% 80.0% 100.0% 80.0%

56.7% 13.3% 10.0% 80.0%

5 1 0 6

4.4 1.0 .6 6.0

83.3% 16.7% .0% 100.0%

22.7% 20.0% .0% 20.0%

16.7% 3.3% .0% 20.0%

22 5 3 30

22.0 5.0 3.0 30.0

73.3% 16.7% 10.0% 100.0%

100.0% 100.0% 100.0% 100.0%

73.3% 16.7% 10.0% 100.0%

Count

Expected Count

% within dominant

% within us scan

% of Total

Count

Expected Count

% within dominant

% within us scan

% of Total

Count

Expected Count

% within dominant

% within us scan

% of Total

right

left

dominant

Total

complete partial abandoned

us scan

Total

 
 

Chi-Square Tests

.852a 2 .653 .815

1.438 2 .487 .815

.604 1.000

.671
b

1 .413 .533 .347 .222

30

Pearson Chi-Square

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Point

Probability

5 cells (83.3%) have expected count less than 5. The minimum expected count is .60.a. 

The standardized statistic is -.819.b. 
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Mechanism of injury * ultra sound scan 

 

 
 

Chi-Square Tests

6.439a 4 .169 .191

8.277 4 .082 .121

5.791 .161

.239
b

1 .625 .725 .395 .131

30

Pearson Chi-Square

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Point

Probability

7 cells (77.8%) have expected count less than 5. The minimum expected count is .50.a. 

The standardized statistic is -.488.b. 

 
 

Crosstab

9 5 1 15 

11.0 2.5 1.5 15.0

60.0% 33.3% 6.7% 100.0%

40.9% 100.0% 33.3% 50.0%

30.0% 16.7% 3.3% 50.0%

9 0 1 10 
7.3 1.7 1.0 10.0

90.0% .0% 10.0% 100.0%

40.9% .0% 33.3% 33.3%

30.0% .0% 3.3% 33.3%

4 0 1 5 
3.7 .8 .5 5.0

80.0% .0% 20.0% 100.0%

18.2% .0% 33.3% 16.7%

13.3% .0% 3.3% 16.7%

22 5 3 30 

22.0 5.0 3.0 30.0

73.3% 16.7% 10.0% 100.0%

100.0% 100.0% 100.0% 100.0%

73.3% 16.7% 10.0% 100.0%

Count

Expected Count

% within mechanism

% within us scan

% of Total

Count

Expected Count

% within mechanism

% within us scan

% of Total

Count

Expected Count

% within mechanism

% within us scan

% of Total

Count

Expected Count

% within mechanism

% within us scan

% of Total

direct

movement

unknown 

mechanism 

Total 

complete partial abandoned

us scan 

Total
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Site of injury * ultra sound scan 

 

 
 

Chi-Square Tests

12.272a 6 .056 .052

12.283 6 .056 .066

10.463 .044

.981
b

1 .322 .339 .208 .081

30

Pearson Chi-Square

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Point

Probability

10 cells (83.3%) have expected count less than 5. The minimum expected count is .20.a. 

The standardized statistic is -.991.b. 

 
 

Crosstab

2 3 0 5 
3.7 .8 .5 5.0

40.0% 60.0% .0% 100.0%

9.1% 60.0% .0% 16.7%

6.7% 10.0% .0% 16.7%

8 1 2 11 

8.1 1.8 1.1 11.0

72.7% 9.1% 18.2% 100.0%

36.4% 20.0% 66.7% 36.7%

26.7% 3.3% 6.7% 36.7%

11 0 1 12 

8.8 2.0 1.2 12.0

91.7% .0% 8.3% 100.0%

50.0% .0% 33.3% 40.0%

36.7% .0% 3.3% 40.0%

1 1 0 2 
1.5 .3 .2 2.0

50.0% 50.0% .0% 100.0%

4.5% 20.0% .0% 6.7%

3.3% 3.3% .0% 6.7%

22 5 3 30 

22.0 5.0 3.0 30.0

73.3% 16.7% 10.0% 100.0%

100.0% 100.0% 100.0% 100.0%

73.3% 16.7% 10.0% 100.0%

Count

Expected Count

% within flex vs exte 

% within us scan

% of Total

Count

Expected Count

% within flex vs exte 

% within us scan

% of Total

Count

Expected Count

% within flex vs exte 

% within us scan

% of Total

Count

Expected Count

% within flex vs exte 

% within us scan

% of Total

Count

Expected Count

% within flex vs exte 

% within us scan

% of Total

tip

Flexor 
surface 

Extensor 
surface 

wrist/forearm 

Site of injury 

Total 

complete partial abandoned

us scan

Total 



 

 

111 

end sensation * ultra sound scan 

 

 
 

Chi-Square Tests

3.967a 4 .410 .462

5.954 4 .203 .251

2.922 .654

.644
b

1 .422 .588 .303 .162

30

Pearson Chi-Square

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Point

Probability

8 cells (88.9%) have expected count less than 5. The minimum expected count is .20.a. 

The standardized statistic is -.803.b. 

 
 

Crosstab

2 0 0 2

1.5 .3 .2 2.0 

100.0% .0% .0% 100.0% 

9.1% .0% .0% 6.7%

6.7% .0% .0% 6.7%

14 5 3 22 

16.1 3.7 2.2 22.0

63.6% 22.7% 13.6% 100.0% 

63.6% 100.0% 100.0% 73.3%

46.7% 16.7% 10.0% 73.3%

6 0 0 6

4.4 1.0 .6 6.0 

100.0% .0% .0% 100.0% 

27.3% .0% .0% 20.0%

20.0% .0% .0% 20.0%

22 5 3 30 
22.0 5.0 3.0 30.0

73.3% 16.7% 10.0% 100.0% 

100.0% 100.0% 100.0% 100.0% 

73.3% 16.7% 10.0% 100.0% 

Count

Expected Count

% within end sens

% within us scan

% of Total

Count

Expected Count

% within end sens

% within us scan

% of Total

Count

Expected Count

% within end sens

% within us scan

% of Total

Count

Expected Count

% within end sens

% within us scan

% of Total

normal

reduced

increased

end

sens 

Total 

complete partial abandoned

us scan

Total
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end pain * ultra sound scan 

 

Crosstab

2 0 0 2

1.5 .3 .2 2.0

100.0% .0% .0% 100.0%

9.1% .0% .0% 6.7%

6.7% .0% .0% 6.7%

16 3 2 21

15.4 3.5 2.1 21.0

76.2% 14.3% 9.5% 100.0%

72.7% 60.0% 66.7% 70.0%

53.3% 10.0% 6.7% 70.0%

4 2 1 7

5.1 1.2 .7 7.0

57.1% 28.6% 14.3% 100.0%

18.2% 40.0% 33.3% 23.3%

13.3% 6.7% 3.3% 23.3%

22 5 3 30

22.0 5.0 3.0 30.0

73.3% 16.7% 10.0% 100.0%

100.0% 100.0% 100.0% 100.0%

73.3% 16.7% 10.0% 100.0%

Count

Expected Count

% within end pain

% within us scan

% of Total

Count

Expected Count

% within end pain

% within us scan

% of Total

Count

Expected Count

% within end pain

% within us scan

% of Total

Count

Expected Count

% within end pain

% within us scan

% of Total

unknown

normal

abnormal

end

pain

Total

complete partial abandoned

us scan

Total

 
 

Chi-Square Tests

1.801a 4 .772 .896

2.217 4 .696 .844

2.354 .739

1.286
b

1 .257 .303 .192 .110

30

Pearson Chi-Square

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Point

Probability

7 cells (77.8%) have expected count less than 5. The minimum expected count is .20.a. 

The standardized statistic is 1.134.b. 
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clinical function * ultra sound scan 

 

 
 

Crosstab 

9 0 1 10 

7.2 1.7 1.0 10.0 

90.0% .0% 10.0% 100.0% 

42.9% .0% 33.3% 34.5% 

31.0% .0% 3.4% 34.5% 

5 0 0 5 

3.6 .9 .5 5.0 

100.0% .0% .0% 100.0% 

23.8% .0% .0% 17.2% 

17.2% .0% .0% 17.2% 

0 1 0 1 

.7 .2 .1 1.0 

.0% 100.0% .0% 100.0% 

.0% 20.0% .0% 3.4% 

.0% 3.4% .0% 3.4% 

4 0 1 5 

3.6 .9 .5 5.0 

80.0% .0% 20.0% 100.0% 

19.0% .0% 33.3% 17.2% 

13.8% .0% 3.4% 17.2% 

0 3 0 3 

2.2 .5 .3 3.0 

.0% 100.0% .0% 100.0% 

.0% 60.0% .0% 10.3% 

.0% 10.3% .0% 10.3% 

1 0 1 2 

1.4 .3 .2 2.0 

50.0% .0% 50.0% 100.0% 

4.8% .0% 33.3% 6.9% 

3.4% .0% 3.4% 6.9% 

1 0 0 1 

.7 .2 .1 1.0 

100.0% .0% .0% 100.0% 

4.8% .0% .0% 3.4% 

3.4% .0% .0% 3.4% 

1 1 0 2 

1.4 .3 .2 2.0 

50.0% 50.0% .0% 100.0% 

4.8% 20.0% .0% 6.9% 

3.4% 3.4% .0% 6.9% 

21 5 3 29 

21.0 5.0 3.0 29.0 

72.4% 17.2% 10.3% 100.0% 

100.0% 100.0% 100.0% 100.0% 

72.4% 17.2% 10.3% 100.0% 

Count 

Expected Count 

% within clinical f.

% within us scan

% of Total 

Count 

Expected Count 

% within clinical f.

% within us scan

% of Total 

Count 

Expected Count 

% within clinical f.

% within us scan

% of Total 

Count 

Expected Count 

% within clinical f.

% within us scan 

% of Total 

Count 

Expected Count 

% within clinical f.

% within us scan 

% of Total 

Count 

Expected Count 

% within clinical f.

% within us scan 

% of Total 

Count 

Expected Count 

% within clinical f.

% within us scan 

% of Total 

Count 

Expected Count 

% within clinical f.

% within us scan 

% of Total 

Count 

Expected Count 

% within clinical f.

% within us scan 

% of Total 

normal 

abn motion 

cutaneous tender 

pain limited 

amputation 

laxity 

infection 

nerve 

clinical

f.

Total 

complete partial abandoned 

us scan 

Total 
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Chi-Square Tests

30.105a 14 .007 .008

27.696 14 .016 .003

23.435 .003

2.441
b

1 .118 .126 .074 .015

29

Pearson Chi-Square

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Point

Probability

23 cells (95.8%) have expected count less than 5. The minimum expected count is .10.a. 

The standardized statistic is 1.562.b. 

 
 
 



 

 

115 

end function * ultra sound scan 

 

Crosstab

2 0 0 2

1.5 .3 .2 2.0

100.0% .0% .0% 100.0%

9.1% .0% .0% 6.7%

6.7% .0% .0% 6.7%

20 5 3 28

20.5 4.7 2.8 28.0

71.4% 17.9% 10.7% 100.0%

90.9% 100.0% 100.0% 93.3%

66.7% 16.7% 10.0% 93.3%

22 5 3 30

22.0 5.0 3.0 30.0

73.3% 16.7% 10.0% 100.0%

100.0% 100.0% 100.0% 100.0%

73.3% 16.7% 10.0% 100.0%

Count

Expected Count

% within end funct

% within us scan

% of Total

Count

Expected Count

% within end funct

% within us scan

% of Total

Count

Expected Count

% within end funct

% within us scan

% of Total

unknown

normal

end funct

Total

complete partial abandoned

us scan

Total

 
 

Chi-Square Tests

.779a 2 .677 1.000

1.292 2 .524 1.000

.746 1.000

.644
b

1 .422 .747 .531 .531

30

Pearson Chi-Square

Likelihood Ratio

Fisher's Exact Test

Linear-by-Linear

Association

N of Valid Cases

Value df

Asymp. Sig.

(2-sided)

Exact Sig.

(2-sided)

Exact Sig.

(1-sided)

Point

Probability

5 cells (83.3%) have expected count less than 5. The minimum expected count is .20.a. 

The standardized statistic is .803.b. 

 


