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— Abstract —

Utility of a Self-administered Hand Symptom Diagram for the
Diagnosis of Carpal Tunnel Syndrome

Cha-Jae O, Byung-Mann Cho

Department of Preventive and Occupational Medicine,
College of Medicine, Pusan National University

Objectives : This study was conducted to compare a self-administered hand symptom
diagram with other diagnostic tests and to assess its value in the diagnosis of carpal tun—
nel syndrome.

Methods : A self-administered hand symptom diagram has been developed for the eval-
uation of upper extremity paresthesias. A rating system was devised to classify the dia-
grams into four categories: classic, probable, possible, or unlikely carpal tunnel syndrome.
Before nerve conduction testing, a medical history and demographic data were collected, a
physical examination was conducted, and a hand symptom diagram was obtained from
each patient. The diagram ratings of 85 patients(130 hands) were evaluated by an occupa-
tional and environmental medicine physician and a nerve conduction study was adminis—
tered and interpreted by a rehabilitation medicine physician.

Results : Of 85 patients. 48(56.5 %) had carpal tunnel syndrome confirmed by nerve
conduction study. A hand symptom diagram rating of classic or probable CTS had a sen-
sitivity of 75.6 %. a specificity of 59.6 %, a positive predictive value of 73.8 % and a
negative predictive value of 62.0 %. Of the combinations of clinical findings in carpal
tunnel syndrome, a classic or probable hand symptom diagram or a positive Tinel s sign
showed the highest sensitivity.

Conclusions : A self-administered hand symptom diagram is valuable in the diagnosis
of carpal tunnel syndrome among patients with upper extremity paresthesias. It is a use-
ful diagnostic tool and may be valuable for occupational or population screening.

Key Words : Carpal tunnel syndrome, Hand symptom diagram, Phalen’s test, Tinel s test
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Table 1. Rating system for hand symptom diagram

Classic ' tingling, numbness, or decreased sensation with or without pain in at least two of digits 1,
2, or 3. Palm and dorsum of the hand excluded: wrist allowed

Probable : same as for classic, except palmar symptoms allowed unless confined solely to ulnar aspect

Possible : tingling, numbness, decreased sensation and/or pain in at least one of digits 1, 2, or 3

Unlikely : no symptoms in digit 1, 2, or 3

Table 2. General and occupational characteristics
of the subjects

Characteristics Number (%)
Sex
Male 36(42.4)
Female 49(57.6)
Age(years)
40~49 25(29.4)
50~59 33(38.8)
60~69 18(21.2)
70~ 9(10.6)
Education level
Elementary school 33(38.8)
Middle school 33(38.8)
High school 13(15.3)
College and above 3( 3.5)
Others 3( 3.5)
Marital status
Married 81(95.3)
Single 4( 4.7)
Occupation
Manufacture 20(23.5)
Service 20(23.5)
Office 5( 5.9)
Others 40(46.2)
Involved hand
Right 15(11.5)
Left 5( 3.8)
Both 55(84.6)
Compensation
Recipient 9(10.6)
Nonrecipient 76(89.4)
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Table 3. Distribution of patients with carpal tunnel
syndrome by occupation and sex

Occupation Male(%) Female(%) Total(%)
Manufacture 3(6.3) 7(14.6) 10(20.8)
Service 4(8.3) 7(14.6) 11(22.9)
Office 1(2.1) oc 0) 1C 2.1
Others 3(6.3) 23(47.9) 26(54.2)
Total 11(22.9) 37(77.1) 48(100)
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Table 4. Association between hand symptom dia-
gram rating and nerve conduction diagnosis

in individual hand

Nerve conduction diagnosis

Diagram rating

CTS*(%) not CTS(%) Total(%)
Classic 30(23.1) 7( 5.4) 37(28.5)
Probable 26(20.0) 15(11.5)  41(31.5)
Possible (9.2 1007.7) 22(16.9)
Unlikely (2.3 27(20.8) 30(23.1)
Total 71(54.6) 59(45.4) 130(100)

*carpal tunnel syndrome
¥*for CTS vs not CTS = 34.7, p<0.001
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Table 5. Sensitivity, specificity and odds ratio of clinical findings of the carpal tunnel syndrome

Findings Sensitivity (%) (95%CI) Specificity (%) (95%CI) Odds ratio(95%CI)
HSD* 75.6(64.4-84.3) 59.6(45.1-72.7) 4.58(2.15- 9.78)"
Tinel sign 65.4(53.7-75.6) 78.8(64.9-88.5) 7.04(3.12-15.87)"

61.5(49.8-72.1)
47.4(31.3-64.0)
15.4( 8.5-25.7)

Phalen sign
Nocturnal symptoms
Thenar atrophy

71.2(56.7-82.5)
60.7(40.7-77.9)
90.4(78.2-96.4)

1.39(0.52- 3.74

)
)
3.95(1.86- 8.39)"
)
1.71(0.56- 5.18)

*hand symptom diagram rating, "p<0.05

Table 6. Positive and negative predictive value of clinical findings of the carpal tunnel syndrome

Predictive value(95% CI)

Findings

Positive(%) Negative(%)
HSD* 73.8(62.5-82.7) 62.0(47.2-75.0)
Tinel sign 82.3(70.1-90.4) 60.3(47.7-71.7)
Phalen sign 76.2(63.5-85.6) 55.2(42.6-67.2)
Nocturnal symptoms 62.1(42.4-78.7) 45.9(29.8-62.9)
Thenar atrophy 70.6(44.0-88.6) 41.6(32.5-51.3)

*hand symptom diagram rating

Table 7. Sensitivity, specificity and odds ratio of combination of clinical findings of the carpal tunnel syndrome

Findings

Sensitivity (%) (95%CI)

Specificity (%) (95%CI)

HSD* or

HSD* and Tinel sign

HSD* or

HSD* and Phalen sign
Tinel sign or Phalen sign
Tinel sign and Phalen sign

87.7(78.0-93.6
50.6(39.4-61.8
86.4(76.6-92.7
48.1(37.0-59.5
76.5(65.6-84.9
49.4(38.2-60.6

Tinel sign

Phalen sign

NSNS NN

49.3(36.9-61.6)
89.6(79.1-95.3)
49.3(36.9-61.6)
88.1(77.3-94.3)
65.7(53.0-76.6)
86.6(75.5-93.3)

*hand symptom diagram rating
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Table 8. Positive and negative predictive value of combination of clinical findings of the carpal tunnel syndrome

Predictive value(95% CI)

Findings
Positive(%) Negative(%)

HSD" or Tinel sign 67.6(57.7-76.2) 76.7(61.0-87.7)
HSD* and Tinel sign 85.4(71.6-93.5) 60.0(49.7-69.5)
HSD" or Phalen sign 67.3(57.3-76.0) 75.0(59.4-86.3)
HSD™* and Phalen sign 83.0(68.7-85.9) 58.4(48.2-68.0)
Tinel sign or Phalen sign 72.9(62.0-81.7) 69.8(56.8-80.4)
Tinel sign and Phalen sign 74.2(61.8-83.9) 61.0(49.5-71.4)

*hand symptom diagram rating

Table 9. Area under receiver operating characteristic curve of clinical findings of the carpal tunnel syndrome

Findings Area(95 % CI) Findings Area(95 % CI)
HSD* 0.71(0.59-0.82) HSD* or Tinel sign 0.72(0.61-0.84
Tinel sign 0.73(0.61-0.84) HSD* and Tinel sign 0.72(0.60-0.83

0.71(0.59-0.82)
0.56(0.43-0.68)
0.53(0.40-0.66)

Phalen sign
Nocturnal symptoms
Thenar atrophy

HSD* or Phalen sign
HSD* and Phalen sign
Tinel sign or Phalen sign

0.74(0.62-0.85
0.68(0.57-0.80
0.70(0.58-0.82
0.57(0.44-0.70

RN NN >

Tinel sign and Phalen sign

*hand symptom diagram rating
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