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Abstract: Introduction and Hypothesis

We present a 3D computational approach for automated clitoral measurements. We
hypothesized that computationally derived measurements would be comparable and
less variable than reported manual measures.

Methods

In this retrospective study, MRIs of 22 women (age 20-49 years) with normal pelvic
anatomy were collected. Manual segmentations were performed to reconstruct 3D
models of the whole clitoris, glans, body, crura, bulbs, and vagina. The length, width,
and volume of the clitoral components and the distance between the vagina and clitoral
structures were calculated. Computed clitoral morphometrics (length, width) were
compared to median [range] from a previously published cadaver study (N=22) using
the Median test and Moses extreme reaction test. Calculated distances were
compared to mean (±SD) reported by a 2D MRI study (N=20) using independent t test
and Levene’s test.

Results

Overall, computed clitoral morphometrics were similar to manual cadaver
measurements, where the majority of length and width measures had ~1-2 mm
difference, and had less variability (smaller range). All calculated distances were
significantly smaller and had smaller SDs than manual 2D MRI values, with 2-fold
differences in the means and SDs. There were large variations in volumetric measures
in our cohort.
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Conclusions

The proposed 3D computational method improves the standardization and consistency
of clitoral measurements compared to traditional manual approaches. The use of this
approach in radiographic studies will give better insight on how clitoral anatomy relates
to sexual function and how both are impacted by gynecologic surgery, where outcomes
can assist treatment planning.
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ABSTRACT (247/250 words, including headings): 58 

Introduction and Hypothesis: We present a 3D computational approach for 59 

automated clitoral measurements. We hypothesized that computationally derived 60 

measurements would be comparable and less variable than reported manual measures. 61 

 62 

Methods: In this retrospective study, MRIs of 22 women (age 20-49 years) with normal 63 

pelvic anatomy were collected. Manual segmentations were performed to reconstruct 64 

3D models of the whole clitoris, glans, body, crura, bulbs, and vagina. The length, width, 65 

and volume of the clitoral components and the distance between the vagina and clitoral 66 

structures were calculated. Computed clitoral morphometrics (length, width) were 67 

compared to median [range] from a previously published cadaver study (N=22) using 68 

the Median test and Moses extreme reaction test. Calculated distances were compared 69 
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to mean (SD) reported by a 2D MRI study (N=20) using independent t test and 70 

Levene’s test.  71 

 72 

Results: Overall, computed clitoral morphometrics were similar to manual cadaver 73 

measurements, where the majority of length and width measures had ~1-2 mm 74 

difference, and had less variability (smaller range). All calculated distances were 75 

significantly smaller and had smaller SDs than manual 2D MRI values, with 2-fold 76 

differences in the means and SDs. There were large variations in volumetric measures 77 

in our cohort. 78 

 79 

Conclusions: The proposed 3D computational method improves the standardization 80 

and consistency of clitoral measurements compared to traditional manual approaches. 81 

The use of this approach in radiographic studies will give better insight on how clitoral 82 

anatomy relates to sexual function and how both are impacted by gynecologic surgery, 83 

where outcomes can assist treatment planning. 84 

 85 

KEY WORDS (5/6 key words): 86 

Clitoral Anatomy; Clitoris; Dimension; Morphometrics; Pelvic MRI 87 

 88 

BRIEF SUMMARY (25/25 words): 89 

The novel 3D computational approach developed automates clitoral measurements and 90 

improves upon traditional methods of clitoral analysis by reducing the variability 91 

associated with manual measurements. 92 
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ABBREVIATIONS: 94 

BMI Body Mass Index 95 

MRI Magnetic Resonance Imaging 96 

SD Standard Deviation97 

MAIN TEXT (2773/3000 words): 98 

INTRODUCTION: 99 

Sexual dysfunction (including but not limited to disorders of desire, arousal, 100 

orgasm, and pain) is a highly prevalent and complex quality of life issue that 101 

disproportionately affects women [1]. In the United States alone, the rate of sexual 102 

dysfunction is 25%-63% for women, while it ranges from about 10%-52% among men 103 

[2]. In addition, the incidence and patterns of sexual dysfunction have been shown to 104 

differ with age and race, respectively, where younger women and black women are 105 

more likely to experience sexual problems [1, 2]. Despite the longstanding evidence and 106 

recognition of these disparities, there is a paucity of research on female sexual 107 

dysfunction, especially concerning its relationship with female sexual anatomy [3, 4].   108 

Of the female sexual organs, the clitoris is the pivotal anatomical structure 109 

involved in the physiological changes that occur during sexual arousal and orgasm [5–110 

7]. The clitoris is a complex organ comprised of internal and external components, 111 

including the glans, body, bulbs, and crura, and lies in close proximity to the distal 112 

vagina [8–10]. Together with the vagina, the clitoris plays a key role in sexual function 113 

[11]. It is believed that clitoral size and location are key determinants of sexual function, 114 
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as a smaller clitoris and clitoral components further away from the vagina have been 115 

associated with poorer orgasmic function in previous studies [7, 12]. 116 

Thorough knowledge of the clitoris and its components is necessary to 117 

understand anatomy and physiology of the female sexual response and the 118 

pathophysiological mechanisms of female sexual dysfunction [3]. In particular, having a 119 

normative standard of the anatomic variation of the clitoris (e.g., shape, dimensions) 120 

would help reduce surgical complications associated with gynecologic procedures that 121 

can impact genital sensation and sexual function and may illuminate anatomical 122 

differences underlying sexual complaints[7, 13]. However, there is little quantitative data 123 

on clitoral anatomy in literature, especially in the live state. To date, clitoris research 124 

have primarily focused on qualitative descriptions of the anatomy using cadaveric 125 

dissections and magnetic resonance imaging (MRI) [14–16]. The few studies that have 126 

quantified clitoral anatomy have been mostly constrained to manual or 2D 127 

measurements with varying definitions, limited reproducibility, and little consensus in 128 

numerical findings [7–9, 13, 17, 18]. As a result, clitoral anatomy remains poorly 129 

characterized. A more objective, automated method that quantitatively assesses clitoral 130 

anatomy in the live state and in 3D is needed.  131 

The objective of this study was to develop a standardized 3D computational 132 

approach for in vivo quantification of clitoral dimensions (i.e., length, width, volume) and 133 

distance to related anatomic structures associated with sexual function (i.e., vagina). To 134 

validate the proposed computational method, computed measurements were compared 135 

to manual measurements reported in literature [9, 13]. We hypothesized that the 136 
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computed measures would be similar to and show less variation than the manual 137 

measurements.138 

MATERIALS AND METHODS:  139 

Participant Recruitment 140 

This retrospective descriptive study involved MRI examination of 22 nulliparous 141 

women 20-49 years of age with no prior surgery who underwent pelvic imaging for 142 

medical indications (e.g., pelvic pain, urethral diverticulum/pain, stress incontinence) as 143 

prescribed by their physician at the University of Pittsburgh Medical Center Magee-144 

Womens Hospital. This study received Institutional Review Board approval from the 145 

University of Pittsburgh (19050362) to perform a retrospective chart review of electronic 146 

medical records between 2005 and 2018 in which demographic, medical history, and 147 

pelvic MRI data of women with normal pelvic anatomy (i.e., uncompromised 148 

gastrointestinal, genitourinary, and reproductive systems) were collected. Acceptable 149 

abnormalities for inclusion were the following: non-infected urethral diverticuli <3cm, 150 

uterine fibroids ≤3cm, simple or paratubal ovarian cysts ≤ 3cm, intrauterine device, 151 

thrombosed pelvic vein, thickened endometrial stripe, Bartholin’s cyst, hydrosalpinx and 152 

similar findings. Exclusion criteria were abnormalities that fell outside the inclusion 153 

criteria, history of pelvic surgery and scans that failed to fully capture the clitoral 154 

anatomy. Women were imaged in the supine position at rest in the axial plane using 155 

either 1.5T or 3T systems with a pelvic phased-array coil. 156 

 157 

MRI Segmentation & 3D Reconstruction 158 

Manual segmentations were performed using 3D Slicer v4.10.0 (www.slicer.org). 159 

http://www.slicer.org/
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First, the whole clitoris was segmented in the axial plane. Next, the clitoral segmentation 160 

was partitioned into the following clitoral structures: clitoral glans, clitoral body, crura 161 

(left and right crus), and bulbs (Figure 1a). A visual description of the anatomical 162 

partitioning of the clitoris on MRI is shown in Appendix 1. 163 

The axial segmentations across multiple slices were then overlayed to 164 

reconstruct aliased (i.e., jagged or staircase effect that occurs at the edges of an object) 165 

3D models of the clitoral anatomy (Figure 1b-c). In addition, the vagina was also 166 

segmented and modeled. Then, the 3D models were exported to Blender v2.83.2 167 

(Blender Foundation, Amsterdam, Netherlands) to smooth the aliased geometries 168 

(Figure 1d). The final 3D reconstruction of the whole clitoris and clitoral structures is 169 

shown in multiple views in Figure 2. 170 

 171 

Clitoral Morphometric & Distance Measurements 172 

All morphometric and distance measurements were computationally derived from 173 

the MRI-based 3D models using custom-written code. First, the 3D models of the clitoris 174 

and vagina were imported into Mathematica v12.2.2.0 (Wolfram Research, Champaign, 175 

IL, USA). Next, an optimal bounding region, given by a minimum volume-oriented 176 

cuboid, was fitted on the 3D models of the clitoral glans, clitoral body, and left and right 177 

crus; the dimensions of the cuboid were used to calculate the lengths and widths of 178 

clitoral structures. For the clitoral glans and body, the length was measured along the 179 

inferior-superior direction and the width was measured at the midpoint along the medial-180 

lateral direction in the frontal plane (Figure 3). For the crura, the length was measured 181 

from the elbow of clitoral body-glans junction to the end of the lateral end of the crus 182 
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and the width was measured at its widest point such that it was perpendicular to its 183 

length in the axial plane (Figure 3). The volume of the clitoral glans, clitoral body, crura, 184 

bulbs and whole clitoris were calculated from their respective 3D model. Finally, the 185 

minimum surface-to-surface distance between the 3D models of the vagina and the 186 

following structures was calculated: glans, body, and crura (Figure 4).      187 

 188 

Validation of the Computational Approach 189 

To validate the computational method, the calculated clitoral morphometrics and 190 

distance measurements were compared to manual measurements from previous 191 

literature. The magnitude and variability of the computed clitoral morphometrics (i.e., 192 

length, width) were evaluated against caliper and ruler measurements reported by 193 

Jackson et al. (2019) that were obtained from 22 unembalmed female cadavers with no 194 

history of prior vulvovaginal surgery or vulvar malignancies [13]. There were no other 195 

comparable literature values available for the volumetric measures of clitoral structures. 196 

The value and consistency of the calculated distance measures were assessed with 197 

respect to manual measures described by from Vacarro et al. (2014) that were 198 

quantified from 2D MRIs of 20 sexually active women with normal pelvic anatomy [9]. 199 

Using random sampling from a triangular distribution based on the reported medians 200 

and ranges from the cadaver study and a normal distribution with means and standard 201 

deviations given in the 2D MRI study, datasets of patient demographics, clitoral 202 

morphometrics, and distance measures in line with literature values were generated to 203 

perform statistical comparisons. 204 

 205 
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Statistical Analysis 206 

The data were analyzed using IBM SPSS Statistics v26.0 (IBM Corp., Armonk, 207 

NY, USA). Descriptive statistics are reported and missing demographic data were 208 

excluded. Patient demographics (i.e., age, BMI, race) were compared between the 209 

present and previous studies using Wilcoxon rank-sum test (nonparametric) and 210 

independent t-test (parametric) for continuous variables and Fisher’s exact test for 211 

categorical variables. The median and range of morphometric measures computed from 212 

MRI-based 3D models vs measures taken manually from cadaveric dissections were 213 

compared using the Median test and Moses extreme reaction, respectively. The 214 

independent t-test and Levene’s test were used to evaluate differences in the mean and 215 

variance of distance measurements derived computationally from MRI in 3D vs 216 

manually from MRI in 2D. All statistical tests were two-sided and performed at 217 

significance level of 0.05.218 

RESULTS:  219 

Study Population Demographics 220 

Demographic characteristics across all studies are given in Table 1. A total of 22 221 

women were included in this study; 22 were in the cadaver study and 20 were in the 2D 222 

MRI study [9, 13]. Compared to the subject populations of the two literature studies, the 223 

present cohort was significantly younger than that of the cadaver study (median, 30 vs. 224 

70 years; p<.001) and 2D MRI study (mean, 30 vs. 42 years; p<.001). Conversely, the 225 

BMI was similar among our cohort and the cadaver cohort (median, 23 vs. 22 kg/m2; 226 

p=0.24), as well as the 2D MRI cohort (mean, 26 vs. 28 kg/m2; p=0.40). While there was 227 

no significant difference in race between the present study and cadaver study (p=1.00), 228 
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there was a higher proportion of black women in the 2D MRI cohort (30%) than our 229 

cohort (0%) (p=.007). 230 

 231 

Morphometric Measurements 232 

The clitoral morphometric measures derived (i.e., present study) computationally 233 

vs manually (i.e., previous literature) are presented in Table 2. For the clitoral glans, the 234 

computed and literature values were similar for the length (median, 6 vs. 8 mm; p=0.76) 235 

and width (median, 5 vs 4 mm; p=0.13); the variability of the calculated length was 236 

similar (range, 5-12 vs. 5-12 mm; p=0.50), while the computed width measurements 237 

were more consistent (range, 4-7 vs. 3-12 mm; p<.001) than the manual measures 238 

previously reported. The clitoral glans volume varied greatly, where the mean  239 

standard deviation (SD) was 222  125 mm3.  240 

Comparison of the clitoral body computational versus manual measurements 241 

demonstrated that the calculated length was smaller (median, 18 vs 29 mm; p<.001) 242 

and had a narrower range (range, 9-24 vs 13-59 mm; p<.001) than previous literature, 243 

whereas the computed width was slightly larger (median, 11 vs 9 mm; p=0.04) and 244 

showed similar variation (range, 5-16 vs 5-14 mm; p=0.95). The volume of the clitoral 245 

body was also highly variable in our study cohort (3090  1028 mm3). 246 

For the crura, the calculated length was smaller (median, 36 vs 50mm; p<.001) 247 

and more consistent (range, 23-54 vs. 25-68 mm; p<.001) than the literature value and 248 

measurements. The computed width was similar (median, 7 vs 9 mm; p=0.37) and had 249 

a smaller range (range, 5-11 vs. 2-13; p=0.02) than the reported manually measures. 250 
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There was considerable variation in the crura volume compared to the mean (1945  251 

970 mm3). 252 

Lastly, the volume of the bulbs (4897  2124 mm3) and whole clitoris (10014  253 

3692 mm3) varied greatly in the study population. 254 

 255 

Distance Measurements 256 

When derived computationally versus manually, there were smaller distances 257 

between the vagina and the following: clitoral glans (mean, 37 vs 49 mm; p<.001), 258 

clitoral body (mean, 15 vs 30 mm; p<.001), and crura (mean, 9 vs 18 mm; p<.001). In 259 

addition, all calculated distance measurements had similar or better consistency (i.e., 260 

smaller standard deviation) compared to manual measurements of the clitoral glans 261 

(SD, 8 vs 11; p=0.29), clitoral body (SD, 4 vs 8 mm; p=0.02), and crus (SD, 2 vs 7 mm; 262 

p=.001). 263 

DISCUSSION: 264 

Primary Finding in Context of Literature 265 

The computational approach presented in this retrospective study was able to 266 

provide comparable and consistent measurements of normal clitoral morphometry and 267 

anatomical distances that improve upon traditional methods [7–9, 13], regardless of the 268 

differences present in the subject populations.  269 

Overall, the computed clitoral dimensions were similar to those derived from 270 

manual caliper and ruler measurements from gross dissections of cadaveric specimens 271 

[13], where the differences in the median between the two methods for most 272 

dimensional measures was about 1-2 mm. The only significant differences observed 273 
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were the lengths of the clitoral body and crura where the 3D MRI model-based 274 

measures were smaller than their reported values [8, 13]. This could be attributed to the 275 

resolution, slice thickness, and choice of plane of the MRI scans which can limit the 276 

ability to accurately delineate the structures of the clitoris, particularly between (1) the 277 

glans and body, (2) body and crura, and (3) crura and ischiocavernosus muscles that 278 

insert into each crus [14, 16, 19]. There was also less variability in most of the 279 

computed clitoral morphometrics, as shown by their narrower ranges. This could be due 280 

to the older and broader age range of the cadaver study cohort and age-related 281 

differences in clitoral anatomy often associated with menopause (e.g., atrophy) [7, 17, 282 

20]. 283 

Alternatively, all of the calculated distances were significantly less than their 284 

literature values, with nearly 2-fold differences in magnitude when compared to the 285 

manual 2D MRI measures [9]. This is because the manual measurements were straight-286 

line distances approximately perpendicular (when possible) to the structures of interest 287 

in a single slice [7, 9]; the estimation involved in this method of quantifying distances 288 

introduces a high degree of subjectivity that limits the accuracy and consistency of 289 

measurements. This is evident by the majority of the manual distance measures having 290 

standard deviations ~2 times greater than the computed distances. Additionally, 291 

differences in patient position in the MRI scanner, slice acquisition angle, and choice of 292 

slice for performing measurements adds more variability in distance measures [9, 21].  293 

 294 

Significance & Implications 295 
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The 3D computational method developed for quantifying clitoral morphometrics 296 

and distances to adjacent pelvic anatomy in vivo improves upon conventional, manual 297 

approaches that are constrained to caliper and ruler measurements of cadaveric 298 

dissections (i.e., ex vivo) or a single, 2D plane on MRI in vivo. Through the automation 299 

of measurements in 3D MRI, the proposed computational approach is the first of its kind 300 

to provide more consistent, accurate, in vivo morphometric analysis of the entire clitoris 301 

by reducing the variability associated with manual measurements and avoiding 302 

limitations inherent to cadaver studies (e.g., spatial manipulation, tissue dehydration, 303 

elasticity differences from living subjects) [7–9, 22]. The quantitative analysis of the 304 

whole 3D clitoral geometry will give more comprehensive, accurate data on clitoral 305 

morphology and anatomic variation that are currently lacking and essential for (1) 306 

surgical planning (e.g., avoidance of surgical complications) and (2) identifying 307 

pathological conditions related to vulvar anatomy and sexual dysfunction [13]. Future 308 

prospective studies with well characterized cohorts are needed that asses clitoral 309 

anatomy via radiographic imaging in order to establish a normative standard of clitoral 310 

anatomy and to identify morphometric factors of the clitoris associated gynecologic 311 

surgical outcomes and sexual function. 312 

 313 

Strengths & Limitations 314 

The major strength of this study is that all clitoral and distance measurements 315 

were automated, thereby constraining the sources of error to the segmentation and 316 

smoothing of clitoral anatomy and other anatomical structures which are minimal when 317 

performed by observers with adequate radiology experience in pelvic MRI. In addition, 318 
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the computational method allows standardized, quantitative characterization of the 319 

clitoris and spatial relationships of anatomical structures in vivo and in 3D-space. Thus, 320 

it provides a robust and more objective quantitative analysis of the entire clitoris and its 321 

relationship to other pelvic organ structures. 322 

A notable limitation of this study is its retrospective design. Additional limitations 323 

include the small sample size, homogeneity of the patient population (e.g., age, race, 324 

parity), and scarcity of demographic and clinical data on some patients that restrict the 325 

generalizability of the results in defining normal clitoral anatomy. However, similar 326 

studies on clitoral anatomy on cadavers and MRI had comparable sample sizes and 327 

subject population characteristics [7, 9, 13, 22]. The quality and specifications of the 328 

MRIs (e.g., number of images, slice thickness) obtained varied across patients and 329 

were limited to only axial scans, which made standardization of the clitoral 330 

segmentations, particularly those of the smaller clitoral structures, more difficult [19]. 331 

Lastly, the MRIs were taken in the supine position, which may affect the distance 332 

measurements between the clitoris and pelvic organ structures by not fully accounting 333 

for the impact of gravity and posture on anatomic position [23]. 334 

 335 

Conclusions & Future Work 336 

 In conclusion, we present a novel and valuable semi-automated approach that 337 

allows for standardized measurements of the clitoris in 3D from MRI. This computational 338 

method provided in vivo measures of the clitoris and its components, as well as 339 

distances from the clitoris to neighboring pelvic organ structures, that were comparable 340 
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and more consistent than those obtained from traditional manual techniques used in 341 

cadaveric (ex vivo) and 2D MRI studies.  342 

Future work will use this 3D computational approach, along with statistical shape 343 

analysis, to quantitatively characterize lifetime changes in normal clitoral anatomy and 344 

its relationship to demographic and clinical characteristics in a larger, more diverse 345 

patient population and to prospectively evaluate the impact of gynecologic surgery (i.e., 346 

apical prolapse and mid-urethral sling procedures) and outcomes on clitoral morphology 347 

(e.g., morphometrics, position, shape) and sexual function [24]. Findings will assist 348 

surgical planning and diagnosis of clitoral abnormalities by establishing a normative 349 

standard of clitoral anatomy and providing a better understanding of how conventional 350 

surgical procedures affect the clitoris and its relationship with postoperative sexual 351 

function. 352 
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FIGURE LEGENDS: 431 

Figure 1. Workflow of the 3D reconstruction method. (A) Segmentation and partitioning 432 

of the clitoral anatomy on an axial MRI scan. (B) Overlaying of contiguous slices of the 433 

segmented axial MRI. (C) 3D reconstruction of whole clitoris (top) and clitoral structures 434 

(bottom) from the MRI segmentations. Clitoral structures include the glans (orange), 435 

body (blue), left and right crus (purple), and bulbs (white). The initial 3D models appear 436 

aliased due to the MRI slice thickness. (D) Smoothing of the 3D clitoral models to 437 

remove aliasing.438 

Figure 2. Three-dimensional models of the whole clitoris (top) and clitoral structures 439 

(bottom) in the axial, sagittal, coronal, and oblique view. The entire clitoris (red), glans 440 

(orange), body (blue), crura (purple), and bulbs (white) are shown.441 

Figure 3. Visualization of clitoral morphometric measurements in the frontal (left) and 442 

axial view (right). From left to right, the length, width, and volume of the glans (orange), 443 

body (blue), crura (purple), and volume of the bulbs (white) and whole clitoris (red) were 444 

computed from their respective 3D models.445 

Figure 4. Schematic view of the clitoral and vaginal anatomy and distance 446 

measurements. (A) The 3D models of the clitoral glans (orange), body (blue), crura 447 

(purple), bulbs (white), and vagina (gray) are shown. (B) Visual example of the distance 448 

calculation method, where the color mapping indicates the surface-to-surface distance 449 

between the clitoris and vagina (gray) given in mm.  The color bar and mapping 450 

demonstrate the range (i.e., distribution) of distances with the minimum (red), mean 451 

(green), and maximum (red) values represented.452 

453 
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TABLES: 454 

Table 1.  Comparison of patient demographics between present and past studies. 455 

Demographics Present 

Study  

(n=22) 

Jackson et 

al. [13]  

(n=22)  

P 

Valuea 

Present 

Study  

(n=22) 

Vaccaro 

et al. [9]  

(n=20)  

P 

Valueb 

Age, years 30 (20-47) 70 (48-89) <.001c 30  7 42  12 <.001c 

BMI, kg/m2 23 (19-38) 22 (13-34) .24 26  6 28  6 .40 

Race, n (%)   1.00   .007c 

White 22 (100) 21 (95)  22 (100) 14 (70)  

Black 0 (0) 1 (5)  0 (0) 6 (30)  

Data are presented as median (range) or mean  standard deviation for continuous data 456 

and number (percentage) for categorical data. 457 

 458 

BMI, body mass index 459 

 460 
a P values are based on Wilcoxon rank-sum test. 461 
b P values are based on independent t-test. 462 
c P values of <.05.463 

464 
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Table 2. Clitoral measurements in present study versus previous literature. 465 

Measurement Present 

Study  

Previous 

Literature  

P 

Valuea 

P 

Valueb 

Morphometricsc     

Glans     

Length (mm) 6 (5-12) 8 (5-12) .76 .50 

Width (mm) 5 (4-7) 4 (3-10) .13 <.001d 

Volume (mm3) 222  125  -- -- -- 

Body     

Length (mm) 18 (9-24) 29 (13-59) <.001d <.001d 

Width (mm) 11 (5-16) 9 (5-14) .04d .95 

Volume (mm3) 3090  1028 -- -- -- 

Crura     

Length (mm) 36 (23-54) 50 (25-68) .001d .001d 

Width (mm) 7 (5-11) 9 (2-13) .37 .02d 

Volume (mm3) 1945  970 -- -- -- 

 Bulbs     

Volume (mm3) 4897  2124 -- -- -- 

Whole clitoris     

Volume (mm3) 10014  3692 -- -- -- 

Distancesd     

Glans to vagina (mm) 37  8 49  11 <.001d .29 
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Body to vagina (mm) 15  4 30  8 <.001d .02d 

Crus to vagina (mm) 9  2 18  7 <.001d .001d 

Data are presented as median (range) and mean  standard deviation. 466 
 467 
a P values are based on Median test for morphometric measures and independent t-test 468 

distance measures for comparing medians and distributions, respectively. 469 
b P values are based on Moses extreme reaction for morphometric measures and 470 

Levene’s test for distance measures for comparing ranges and variances, respectively. 471 
c Morphometric literature values taken from Jackson et al.[13]. 472 
d P values of <.05. 473 
e Dimension literature values taken from Vaccaro et al.[9].474 

475 
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APPENDIX: 476 

Appendix 1. Partitioning of the clitoris on MRI where the unsegmented MRI (left), 477 

segmented MRI (middle), and diagram (right) of the clitoris and adjacent pelvic 478 

anatomy are shown. (A) Axial view of the clitoral body (B), left and right crus (C), and 479 

bulbs (Bu) in relation to the pelvic organs such as the urethra (U), vagina (V), and 480 

rectum (R). These clitoral structures lie anteriorly and laterally to the pelvic organs, 481 

where the body is formed by the paired corpora and diverge into the crura. For this 482 

study, the clitoral body and crura were separated at the elbow (angle) of the clitoris as 483 

done by Vaccaro et al [9]. Each clitoral crus is covered by the ischiocavernosus muscle 484 

(IM), a paired muscle originating from the ischial tuberosity (IT) that contracts to 485 

compress the crura to erect the clitoris during sexual arousal and orgasm [25]. (B) 486 

Sagittal view of the clitoral glans (G), body (B), and bulbs (Bu) with respect to the pubic 487 

symphysis (PS), urethra (U), bladder (B), vagina (V), uterus (Ut), and rectum (R). The 488 

clitoral glans is a small button-like structure that lies distally to the clitoral body. 489 

Together, the glans and body form a boomerang-like shape in the sagittal plane and 490 

their midline septum are clearly visible in the axial plane [14].  491 
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