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Abstract
Background

The carpal tunnel is a groove that spans the palm as a ‘U.” The ulnar and radial sides of the wrist are made up
of the scaphoid tubercle and trapezium while the palmar aspect is made up of carpal bones. Our study aimed
to see whether there were differences in carpal tunnel size between men and women.

Material and methods

The study was conducted on 65 healthy adults, 13 (20%) were males and 52 (80%) were females (both non-
pregnant and pregnant). Inclusion criteria were healthy adults and bilaterally symmetrical limbs. Exclusion
criteria were chronic disease, diabetes, hypertension, immunological disorders, any visible abnormalities,
and a history of upper extremity pain on either side. A high-resolution ultrasound machine with a linear
transducer was used to perform an ultrasound scan of the carpal tunnel. The anteroposterior dimension was
measured at the midline, or along the axis of the middle finger, and the transverse diameter was measured at
the midpoint of the flexor retinaculum. The cross-sectional area of the tunnel was measured at its largest
diameter within the carpal tunnel. All the dimensions were measured in centimeters.

Results
The mean transverse diameter of the right side was 1.824 = 0.223 cm (p-value 0.002) and of the left side was
1.742 £0.197 cm (p-value 0.004). The mean cross-sectional area of the carpal tunnel on the right side was

1.417 +0.379 cm? (p-value 0.008) and on the left side was 1.306 = 0.303 cm 2 (p-value 0.004), respectively.
Age, sex, weight, and BMI were discussed. The carpal tunnels of females were found to be comparatively
squarer and smaller than those of males.

Conclusion

The transverse diameter and cross-sectional area of the carpal tunnel and their correlation with carpal
tunnel syndrome are predicted by age, sex, weight, and BMI. Both sexes had the same wrist ratio.

Categories: Anatomy, Pain Management, Radiology
Keywords: carpal tunnel syndrome, transducers, compression, scaphoid, trapezium, pisiform, hook of hamate,
anatomy at the wrist, body mass index, adult

Introduction

Anatomically the carpal tunnel (CT) is a ‘U-shaped groove that runs through the palm. It is made up of the
carpal bones at the palmar aspect of the wrist. It comprises the scaphoid tubercle on the ulnar side and
trapezium on the radial side.

On ultrasound (US), it is seen as an oval space with the carpal ligaments on the top and the flexor
retinaculum on the bottom, appearing as a well-defined space with round punctate hyperechoic structures
defining the tendons and nerve if seen in the short axis of the wrist. The pisiform and the hook of the

hamate in the middle and the inside of the round connective tissue extend from the flexor retinaculum to the
scaphoid and trapezium on both sides. This definition includes the median nerve and the eight tendons from
the flexor digitorum superficialis and flexor digitorum profundus, along with a single tendon of the flexor
pollicis longus [1].

Carpal tunnel syndrome (CTS) is a painful condition of the wrist, which develops due to the median nerve, in
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its course within the carpal tunnel, getting compressed due to any cause. This increase in pressure is
augmented by the passive extension of the digits; as the fingers are flexed, the extensor tendons on the
dorsal aspect help release pressure by relaxing [2].

Motor or sensory deficits in the median nerve's distribution, such as pain or numbness over the hand's
lateral palm and the first two fingers, as well as weakness or paralysis of the thenar muscles, define CTS [3].

Most studies suggest that a higher incidence of CTS is seen in women as compared with men [4-9]. Several
studies taking this into account have been conducted by comparing height, body mass index (BMI),
occupational differences, educational attributes, and age [7-9]. Some studies have tried to explain the onset
of CTS by comparing the anatomical variations in hands and wrists [8-9].

Some studies have suggested that people who have wrists with the palmar-dorsal dimension ratio to the
radioulnar dimension, or between depth to width, approaching 1.0, are more likely to develop CTS compared
to others [10-11].

Moghtaderi et al. observed in a study that women in the group with CTS also had higher BMI and squarer
wrists than women in the control group. However, there were also differences within their control group, in
which men with no CTS had lower BMI and fewer square wrists when compared with women in this group.
This could not be compared to the group with CTS, as their study had a limited number of men with CTS [11].

Boz et al. found in a study that wrists that were ‘squarer’ were linked to CTS in women more than in men.
They also observed that women in their study were shorter and had smaller hands than men, but they did
not find any significant difference in the shape of the wrist between men and women [12].

Kamolz et al. conducted a study comparing 50 patients with CTS to 50 healthy controls. The results
indicated that CTS was associated with shorter hands, deeper palms, and squarer wrists. However, the study
did not investigate differences between the sexes in hand, wrist, and carpal tunnel dimensions and

shapes [13].

Our study aimed to find out whether the size of the carpal tunnel differs between men and women.

Materials And Methods

The study was conducted over the period of one month in the Department of Radiology at Uttar Pradesh
University of Medical Sciences, Saifai, Etawah (India). Permission to conduct the study was granted by the
institutional ethics committee (IEC No. 94/2023-24). The present cross-sectional study was conducted on
healthy adults recruited for the study from the outpatient Department of Radiology. The estimated sample
size was 65, based on the previous study considering an alpha error of 5% and a power of study of 80% [12].
The participants were selected randomly based on inclusion and exclusion criteria and no sexual priority was
given.

The inclusion criteria were (a) healthy adults and (b) apparently bilateral symmetrical upper limbs. The
exclusion criteria were (a) chronic disease, diabetes, hypertension, and immunological disorders, (b) any
visible anomalies, including congenital, traumatic, or other pathologies, and (c) a history of pain in the
upper limb of any side. Informed consent was obtained from the participants after explaining the purpose of
the study, the procedure involved, and any potential risks or discomfort. Information was collected using a
predesigned structured questionnaire under the following headings:

Demographic profile: The demographic profile of each participant was noted, e.g., age, sex, dominant hand,
height, weight, and BMI.

Ultrasonographic assessment: Transverse diameter, anteroposterior diameter, and cross-sectional area
measured with a high-resolution ultrasound machine with a linear transducer were used to do an ultrasound
of the carpal tunnel. On an exam table, the patient sat comfortably with their arms outstretched and their
palms facing upward.

The specification of the ultrasound machine was Samsung Sonoace R7, Etawah (India), Medilux Healthcare
System, with a linear probe of frequency 5-15 Mhz. The transducer was placed perpendicular to the wrist
crease, and the transverse view of the carpal tunnel was obtained. The ultrasound probe was placed
perpendicular to the wrist crease, with the transducer marker pointing toward the radial side of the hand.
The median nerve, carpal bones, flexor retinaculum, and any abnormality were identified and measured. The
anteroposterior dimension was taken at the midline, or along the axis of the middle finger. The transverse
diameter was taken at the midpoint of the flexor retinaculum. The tunnel was identified, and the flexor
tendons were traced proximally and distally through the carpal tunnel. The cross-sectional area of the tunnel
was measured at its largest diameter within the carpal tunnel (Figure 7 and Figure 2).
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FIGURE 1: Ultrasound image of the measurement of the carpal tunnel

1. anteroposterior diameter; 2. transverse diameter

FIGURE 2: Ultrasound image of the carpal tunnel

The carpal tunnel is marked by arrowheads and the median nerve is marked by a thick arrow.

Statistical analysis

The data were recorded in Microsoft Excel (Microsoft Corporation, Redmond, WA, USA) and descriptive
statistics of all variables were evaluated for normality and skewness. The mean, median, and standard
deviations and the interquartile range were computed. The intergroup comparison was conducted by an
unpaired t-test or a Mann-Whitney test based on the distribution of variables. All variables' correlations
were examined with Pearson's or Spearman's correlation based on distributions.

Results

The study was conducted on 65 subjects, which included 13 males and 52 females (29 pregnant and 23
nonpregnant). The mean age, height, and weight of subjects were 30.97 + 14.03 years, 161.46 + 9.76 cm, and
66.28 * 6.7 kg, respectively. The mean duration of pregnancy was 24.7 + 8.8 weeks. The details of descriptive
statistics are mentioned in Table 1.
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Variables
Sample size
Age (yr)
Height (cm)
Weight (kg)
BMI (kg/m2)
RTD (cm)
RAP (cm)
RCSA (cm2)
LTD (cm)
LAP (cm)

LCSA (cm2)

Total

65

30.97+14.03

161.4619.76

66.28+6.71

25.49+2.33

1.824+0.223

0.768+0.133

1.417+0.379

1.742+0.197

0.744+0.117

1.306+0.303

Male

13
40.77+20.38
164.62+8.53
71.92+3.48

26.64+1.89

1.985+0.185"

0.815+0.087
1.625+0.283"

1.905+0.206"

0.794+0.08

1.517+0.260"

Female
52
28.52+10.9
160.73+9.96
64.87+6.59

25.2+2.35

1.783+0.214"

0.757+0.141
1.365+0.385"

1.70120.174"

0.732+0.122

1.253+0.292"

Dominant Hand
65(R-47, L-18))
NA

NA

NA

NA
1.821+0.225
0.77+0.139
1.417+0.388
1.756+0.221
0.735+0.087

1.301+0.287

Non-dominant Hand
65 (L-47, R-18)
NA

NA

NA

NA
1.832+0.223
0.764+0.12
1.417+0.365
1.737+0.19
0.748+0.127

1.308+0.312

TABLE 1: Subject characteristics and outcome variables of carpal tunnel in normal subjects

Significant difference <0.05

yr: years, cm: centimeter, RTD: right transverse diameter, RAP: right anteroposterior, RCSA: right cross-sectional area, LTD: left transverse diameter, LAP:
left anteroposterior, LCSA: left cross-sectional area

The mean of the transverse diameter of the carpal tunnel in the right and left limbs were 1.824 + 0.223
cm and 1.742 £ 0.197 c¢m, respectively. The mean anteroposterior diameter of the carpal tunnel was 0.768 +
0.133 on the right side and 0.744 + 0.117 cm on the left side. The cross-section area of the carpal tunnel was

1.417 £ 0.379 cm? on the right side and 1.306 + 0.303 cm? on the left side.

Age, sex, weight, and BMI are predictors of the transverse diameter and the cross-section area of the carpal

tunnel (Figure 5).
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Height — 0.077 0.135 0.006 0.051 0.106 0.097 0.105
Weight — 0.312*  0.313" 0207  0.267° 0.264" 0242  0.286"
BMI — 0.259*  0.198 0.24 0.254* 0.17 0.158 0.201
Age — 0077 | 0312°  0.259 0.306"  0.133 0.229  0.289°  0.139 0.239
RTD(cm) = 0135 = 0313" 0198  0.306"
RAP(cm) —  0.006 0.207 0.24 0.133
RCSA - 0.051 0.267*  0.254 0.229
LTD(cm) = 0106  0.264" 0.17 0.289" 0.414
LAP(cm) —  0.097 0.242 0.158 0.139 0.414*
LCSA -~ 0.105 0.286" 0.201 0.239
I 1 I I I 1 T I 1 1
O R S A N
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FIGURE 3: Heatmap of correlation among variables

<0.05: significant, <0.01: moderate significant, <0.001: highly significant

A significant difference in transverse diameter and cross-section area between the two sexes was

observed (Figure 4).
1.8 4 1.7
by =
= S
1.2 - 1.1-
1 I 1
F M F M
sex sex

FIGURE 4: Difference in cross-section of the carpal tunnel between
males and females

No significant difference was captured among women of different parity levels in relation to pregnancy
because their confidence intervals were overlapping (Table 2 and Figure 5). There was no correlation
observed between carpal tunnel dimension and duration of pregnancy.
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Sample size
Age (years)
Height (cm)
Weight (kg)
RTD (cm)
RAP (cm)
RCSA (cm2)
LTD (cm)
LAP (cm)

LCSA (cm2)

Non-pregnant (Mean * SD) Pregnant (Mean * SD)
23 29
32.17+15.19 25.62+4.16
161.65+11.04 159.9+9.14
63.87+4.8 65.65+7.6
1.79+0.23 1.77+0.20
0.79+0.13 0.73+0.14
1.42+0.28 1.31+0.39
1.70+0.19 1.70+0.16
0.76+0.12 0.710.12
1.29+0.3 1.21£0.3

TABLE 2: Mean * SD values of variables depicted between non-pregnant and pregnant females

cm: centimeter, RTD: right transverse diameter, RAP: right anteroposterior, RCSA: right cross-sectional area, LTD: left transverse diameter, LAP: left
anteroposterior, LCSA: left cross-sectional area
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1.5 12 -
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Male Nonpregnant Pregnant Male Nonpregnant Pregnant
Female Female

FIGURE 5: Difference of cross-sections of the right and left carpal
tunnels between males and non-pregnant and pregnant females

RCSA: right cross-sectional area, Rt: right, Lt: left

Carpal tunnels from female subjects were comparatively squarer and smaller than those from male subjects.

Discussion
Dimension

According to Johnson et al., individuals with a wrist ratio (the ratio of wrist depth to wrist width at the level
of the distal wrist crease) above 0.7 have a greater risk of developing CTS compared to those with more
anteroposteriorly compressed wrists [14]. This finding has been supported by several studies, including one
conducted by Moghtaderi et al. that examined 128 patients with CTS and 109 controls and confirmed that
individuals with squarer wrists are more likely to develop CTS [11-18]. Our study also found that increasing
age was associated with a larger cross-sectional area of the carpal tunnel.

Gender

Moghtaderi et al. reported that women with and without CTS have significantly squarer wrists than men
[11]. The average wrist ratio for women (0.6981 + 0.379) approached the threshold value reported by Johnson
et al. of 0.7 [13]. However, Boz et al. did not observe this morphological difference between the wrists of
different sexes in their study of Turkish participants [12]. This could be attributed to ethnic differences, as
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Moghtaderi et al. exclusively studied Iranian patients while Boz et al. studied Turks [11,12]. The present
study did not find any significant difference in wrist ratio between males and females.

Age
Age is another predictor of carpal tunnel dimension. We did not find a correlation between age and wrist

depth (anteroposterior), but our study found that increasing age was associated with a larger cross-sectional
area of the carpal tunnel.

Based on these results, it seems that the larger cross-sectional area of the carpal tunnel may not be a bigger
predictor of CTS in older people than the shape of the wrist. In a large study of US military members, Wolf et
al. found that CTS was more common in adult military members than in the civilian population [8].

Weight and BMI

This study showed a weak correlation between BMI and carpal tunnel size (cross-section area). Some studies
have found a link between having a higher BMI and having more severe CTS, but the exact reason for the link
is still unclear. However, CTS does not always improve when obese people lose weight, which suggests that
causes of obesity may also cause CTS [9-19]. The repeated use of the wrist was blamed for this. Many
computer operators and household workers have a higher incidence of CTS when compared to the general
population [20-22]. Some researchers think that having more fat in the carpal tunnel may make the median
nerve more likely to get pinched [23].

In a study by Mondelli et al., no correlation was found between BMI and CTS incidence in women and men.
Further research is needed to determine whether the combination of carpal tunnel shape and higher BMI
increases the risk for CTS [24].

We did not find any difference in carpal tunnel dimensions between nonpregnant and pregnant females in
our study. Pregnancy is an associated risk factor for carpal tunnel syndrome. Though symptomatic females
recover after delivery, pregnancy may not lead to changes in the dimensions of carpal tunnel. Compression
of nerves in such cases may be associated with tissue edema [25]. Our findings are also supported by de
Olivier et al. (2019), as they did not find any difference in fist size in the third trimester of pregnancy in
females with and without CTS [26].

A potential limitation of this study is the posture of the wrist at the time of examination, which could affect
the measurements. Even though most of the wrists were in a neutral position or bent no more than 10°, a
slight variation in all measurements could be expected. Future studies should consider these limitations and
try to reduce the differences. Another limitation is the low number of male participants, as participants were
selected randomly based on inclusion and exclusion criteria, and no sexual priority was given.

Our study used a simple, inexpensive, and non-invasive approach for the study of carpal tunnels. The data
collected in this way may be helpful in clinical practice and further research.

Conclusions

Age, sex, weight, and BMI are predictors of the transverse diameter and cross-section area of the carpal
tunnel. Wrist ratio was found to be similar in both sexes in this study. The effects of risk factors and the
development of CTS were beyond the scope of our study. Wrist movements, injury to the wrist, occupation-
related repeated trauma, cardiovascular conditions, and genetic composition contribute to the development
of CTS. Our study plays a part in describing the morphologic differences between wrist and carpal tunnel
size in male and female populations in India. More such studies need to be carried out to better understand
the pathophysiology of CTS.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Mamta Rani, Monika Srivastava, Anuj Jain, Nityanand Srivastava

Acquisition, analysis, or interpretation of data: Mamta Rani, Nisha Yadav, Vishal R. Jasuja, Anurag
Yadav

Drafting of the manuscript: Mamta Rani, Nisha Yadav, Monika Srivastava, Anuj Jain, Anurag Yadav

Critical review of the manuscript for important intellectual content: Mamta Rani, Nisha Yadav,
Monika Srivastava, Nityanand Srivastava, Vishal R. Jasuja

2024 Rani et al. Cureus 16(3): €56001. DOI 10.7759/cureus.56001 7 of 9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus
Supervision: Anuj Jain, Nityanand Srivastava

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Uttar Pradesh University
of Medical Sciences, Saifai, Etawah (Uttar Pradesh) India-206130 issued approval 94/2023-2024. An
evaluation of carpal tunnel dimensions of adult subjects in a hospital-based population: An ultrasonographic
cross-sectional study has been cleared by the Institutional Research Committee and Institutional Ethics
Committee vide ref. no 183/RC/UPUMS/2023-24. Animal subjects: All authors have confirmed that this
study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

I would like to acknowledge Dr Adil Asghar who made substantial contributions to the drafting of the
manuscript.

References

1. Presazzi A, Bortolotto C, Zacchino M, Madonia L, Draghi F: Carpal tunnel: normal anatomy, anatomical
variants and ultrasound technique. | Ultrasound. 2011, 14:40-6. 10.1016/j.jus.2011.01.006

2. OgutE, Cagatay B: Accessory tendons and anatomical variations of the dorsal compartments of the wrist: a
descriptive cadaveric study. Gazi Med J. 2022, 33:48-52.

3. Zhao M, Burke D: Median neuropathy (carpal tunnel syndrome) . Essentials of Physical Medicine and
Rehabilitation. 2008 (ed): Elsevier Inc., Amsterdam, Netherlands; 173-7. 10.1016/B978-1-4160-4007-
1.50034-1

4.  Fischer ], Thompson NW, Harrison JWK: The carpal-tunnel syndrome: seventeen years experience in
diagnosis and treatment of six hundred fifty-four hands. Classic Papers in Orthopaedics. Springer-Verlag,
London; 2014. 339-41. 10.1007/978-1-4471-5451-8 84

5. Hobby JL, Venkatesh R, Motkur P: The effect of age and gender upon symptoms and surgical outcomes in
carpal tunnel syndrome. ] Hand Surg Br. 2005, 30:599-604. 10.1016/j.jhsb.2005.07.005

6. Nathan PA, Istvan JA, Meadows KD: A longitudinal study of predictors of research-defined carpal tunnel
syndrome in industrial workers: findings at 17 years. ] Hand Surg Br. 2005, 30:593-8.
10.1016/j.jhsb.2005.06.019

7. Gomes I, Becker J, Ehlers JA, Nora DB: Prediction of the neurophysiological diagnosis of carpal tunnel
syndrome from the demographic and clinical data. Clin Neurophysiol. 2006, 117:964-71.
10.1016/j.clinph.2005.12.020

8. Wolf]M, Mountcastle S, Owens BD: Incidence of carpal tunnel syndrome in the US military population .
Hand (N Y). 2009, 4:289-93. 10.1007/s11552-009-9166-y

9. Roh YH, Chung MS, Baek GH, Lee YH, Rhee SH, Gong HS: Incidence of clinically diagnosed and surgically
treated carpal tunnel syndrome in Korea. ] Hand Surg Am. 2010, 35:1410-7. 10.1016/j.jhsa.2010.05.020

10. Mattioli S, Baldasseroni A, Curti S, et al.: Incidence rates of surgically treated idiopathic carpal tunnel
syndrome in blue- and white-collar workers and housewives in Tuscany, Italy. Occup Environ Med. 2009,
66:299-304. 10.1136/0em.2008.040212

11. Moghtaderi A, Izadi S, Sharafadinzadeh N: An evaluation of gender, body mass index, wrist circumference
and wrist ratio as independent risk factors for carpal tunnel syndrome. Acta Neurol Scand. 2005, 112:375-9.
10.1111/5.1600-0404.2005.00528.x

12.  Boz C, Ozmenoglu M, Altunayoglu V, Velioglu S, Alioglu Z: Individual risk factors for carpal tunnel
syndrome: an evaluation of body mass index, wrist index and hand anthropometric measurements. Clin
Neurol Neurosurg. 2004, 106:294-9. 10.1016/j.clineuro.2004.01.002

13.  Kamolz LP, Beck H, Haslik W, Hogler R, Rab M, Schrogendorfer KF, Frey M: Carpal tunnel syndrome: a
question of hand and wrist configurations?. ] Hand Surg Br. 2004, 29:321-4. 10.1016/j.jhsb.2003.09.010

14. Johnson EW, Gatens T, Poindexter D, Bowers D: Wrist dimensions: correlation with median sensory
latencies. Arch Phys Med Rehabil. 1983, 64:556-7.

15.  Bower JA, Stanisz GJ, Keir PJ: An MRI evaluation of carpal tunnel dimensions in healthy wrists: Implications
for carpal tunnel syndrome. Clin Biomech (Bristol, Avon). 2006, 21:816-25.
10.1016/j.clinbiomech.2006.04.008

16. Kouyoumdjian JA, Morita MP, Rocha PR, Miranda RC, Gouveia GM: Wrist and palm indexes in carpal tunnel
syndrome. Arq Neuropsiquiatr. 2000, 58:625-9. 10.1590/50004-282x2000000400005

17. Lam N, Thurston A: Association of obesity, gender, age and occupation with carpal tunnel syndrome . Aust
N Z ] Surg. 1998, 68:190-3. 10.1111/].1445-2197.1998.th04743.x

18.  Werner RA, Albers JW, Franzblau A, Armstrong TJ: The relationship between body mass index and the
diagnosis of carpal tunnel syndrome. Muscle Nerve. 1994, 17:632-6. 10.1002/mus.880170610

19. Becker ], Nora DB, Gomes I, Stringari FF, Seitensus R, Panosso JS, Ehlers JA: An evaluation of gender,
obesity, age and diabetes mellitus as risk factors for carpal tunnel syndrome. Clin Neurophysiol. 2002,
113:1429-34. 10.1016/s1388-2457(02)00201-8

20. Kurt S, Kisacik B, Kaplan Y, Yildirim B, Etikan I, Karaer H: Obesity and carpal tunnel syndrome: is there a
causal relationship?. Eur Neurol. 2008, 59:253-7. 10.1159/000115639

2024 Rani et al. Cureus 16(3): €56001. DOI 10.7759/cureus.56001 8of9


https://dx.doi.org/10.1016/j.jus.2011.01.006
https://dx.doi.org/10.1016/j.jus.2011.01.006
https://medicaljournal.gazi.edu.tr/index.php/GMJ/article/view/2960
https://dx.doi.org/10.1016/B978-1-4160-4007-1.50034-1
https://dx.doi.org/10.1016/B978-1-4160-4007-1.50034-1
https://dx.doi.org/10.1007/978-1-4471-5451-8_84
https://dx.doi.org/10.1007/978-1-4471-5451-8_84
https://dx.doi.org/10.1016/j.jhsb.2005.07.005
https://dx.doi.org/10.1016/j.jhsb.2005.07.005
https://dx.doi.org/10.1016/j.jhsb.2005.06.019
https://dx.doi.org/10.1016/j.jhsb.2005.06.019
https://dx.doi.org/10.1016/j.clinph.2005.12.020
https://dx.doi.org/10.1016/j.clinph.2005.12.020
https://dx.doi.org/10.1007/s11552-009-9166-y
https://dx.doi.org/10.1007/s11552-009-9166-y
https://dx.doi.org/10.1016/j.jhsa.2010.05.020
https://dx.doi.org/10.1016/j.jhsa.2010.05.020
https://dx.doi.org/10.1136/oem.2008.040212
https://dx.doi.org/10.1136/oem.2008.040212
https://dx.doi.org/10.1111/j.1600-0404.2005.00528.x
https://dx.doi.org/10.1111/j.1600-0404.2005.00528.x
https://dx.doi.org/10.1016/j.clineuro.2004.01.002
https://dx.doi.org/10.1016/j.clineuro.2004.01.002
https://dx.doi.org/10.1016/j.jhsb.2003.09.010
https://dx.doi.org/10.1016/j.jhsb.2003.09.010
https://pubmed.ncbi.nlm.nih.gov/6639317/
https://dx.doi.org/10.1016/j.clinbiomech.2006.04.008
https://dx.doi.org/10.1016/j.clinbiomech.2006.04.008
https://dx.doi.org/10.1590/s0004-282x2000000400005
https://dx.doi.org/10.1590/s0004-282x2000000400005
https://dx.doi.org/10.1111/j.1445-2197.1998.tb04743.x
https://dx.doi.org/10.1111/j.1445-2197.1998.tb04743.x
https://dx.doi.org/10.1002/mus.880170610
https://dx.doi.org/10.1002/mus.880170610
https://dx.doi.org/10.1016/s1388-2457(02)00201-8
https://dx.doi.org/10.1016/s1388-2457(02)00201-8
https://dx.doi.org/10.1159/000115639
https://dx.doi.org/10.1159/000115639

Cureus

21.

22.

23.

24.

25.

26.

Mogk JP, Keir PJ: Wrist and carpal tunnel size and shape measurements: effects of posture . Clin Biomech
(Bristol, Avon). 2008, 23:1112-20. 10.1016/j.clinbiomech.2008.05.009

Pacek CA, Tang J, Goitz RJ, Kaufmann RA, Li ZM: Morphological analysis of the carpal tunnel. Hand (N Y).
2010, 5:77-81. 10.1007/s11552-009-9220-9

Otelea MR, Nartea R, Popescu FG, Covaleov A, Mitoiu BI, Nica AS: The pathological links between adiposity
and the carpal tunnel syndrome. Curr Issues Mol Biol. 2022, 44:2646-63. 10.3390/cimb44060181

Mondelli M, Aprile I, Ballerini M, et al.: Sex differences in carpal tunnel syndrome: comparison of surgical
and non-surgical populations. Eur ] Neurol. 2005, 12:976-83. 10.1111/j.1468-1331.2005.01099.x

Mondelli M, Rossi S, Monti E, et al.: Prospective study of positive factors for improvement of carpal tunnel
syndrome in pregnant women. Muscle Nerve. 2007, 36:778-83. 10.1002/mus.20863

Oliveira GA, Bernardes JM, Santos ES, Dias A: Carpal tunnel syndrome during the third trimester of
pregnancy: prevalence and risk factors. Arch Gynecol Obstet. 2019, 300:623-31. 10.1007/s00404-019-05233-
6

2024 Rani et al. Cureus 16(3): €56001. DOI 10.7759/cureus.56001

90f9


https://dx.doi.org/10.1016/j.clinbiomech.2008.05.009
https://dx.doi.org/10.1016/j.clinbiomech.2008.05.009
https://dx.doi.org/10.1007/s11552-009-9220-9
https://dx.doi.org/10.1007/s11552-009-9220-9
https://dx.doi.org/10.3390/cimb44060181
https://dx.doi.org/10.3390/cimb44060181
https://dx.doi.org/10.1111/j.1468-1331.2005.01099.x
https://dx.doi.org/10.1111/j.1468-1331.2005.01099.x
https://dx.doi.org/10.1002/mus.20863
https://dx.doi.org/10.1002/mus.20863
https://dx.doi.org/10.1007/s00404-019-05233-6
https://dx.doi.org/10.1007/s00404-019-05233-6

	An Evaluation of Variations in the Carpal Tunnel Dimensions of Adult Subjects in a Hospital-Based Population: An Ultrasonographic Cross-Sectional Study
	Abstract
	Background
	Material and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	FIGURE 1: Ultrasound image of the measurement of the carpal tunnel
	FIGURE 2: Ultrasound image of the carpal tunnel
	Statistical analysis

	Results
	TABLE 1: Subject characteristics and outcome variables of carpal tunnel in normal subjects
	FIGURE 3: Heatmap of correlation among variables
	FIGURE 4: Difference in cross-section of the carpal tunnel between males and females
	TABLE 2: Mean ± SD values of variables depicted between non-pregnant and pregnant females
	FIGURE 5: Difference of cross-sections of the right and left carpal tunnels between males and non-pregnant and pregnant females

	Discussion
	Dimension
	Gender
	Age
	Weight and BMI

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


