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Fig. 1 

Normal pelvic anatomy in 23-year-old woman on sagittal T2-

weighted MR image aligned with cervix, with rectal and vaginal 

gel opacification. Vagina (star) and rectum (circle) are distended 

with ultrasound gel. Posterior vaginal fornix appears as curved 

cavity with vaginal cuff attached to posterior part of cervix. 

Rectovaginal septum is tissue layer between wall of posterior 

vaginal fornix wall and anterior wall of rectum. It is visible on 

MRI when fat tissue is present at its level (short black arrow). 

Posterior border of cervix of uterus lies anterior to pouch of 

Douglas. Rectum and rectosigmoid junction lie posterior to pouch 

of Douglas. Pouch of Douglas, which is most inferior part of 

peritoneal cavity, cannot be clearly shown on imaging unless 

peritoneal fluid is present at same level (long black arrow). 
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Fig. 2 

Sagittal T2-weighted fast spin-echo MR image (6000/87) shows 

example of normal female pelvis in 23-year-old woman. The 

uterus is anteflexed, and there are no findings suggestive of 

adhesions.       
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Fig. 3 

Normal uterosacral ligaments on coronal T2-weighted images in 

28-year-old woman (A) and 22-year old woman (B). A and B, MR 

images in anteflexed (A) and retroflexed (B) uteri. Uterosacral 

ligaments are thin subperitoneal fibrous bands that lie close to 

anterior and lateral walls of rectum as well as lateral fornices of 

vagina. When visualized, they are usually seen on coronal images. 

Small transverse thickening binds original insertion of uterosacral 

ligaments behind posterior cervix. This area anatomically defines 

torus uterinus and is not clearly visualized when not thickened. On 

this example of anteflexed uterus, only right uterosacral ligament 

is seen (arrow, A). On this example of retroflexed uterus, two 

uterosacral ligaments are visualized (arrows, B). Star indicates 

vagina containing gel. 
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Fig. 4 

Transvaginal sonography showing hypoechoic and irregular 

retrocervical endometriotic lesion (arrow) adhered to the rectum 

(curved arrow) C, cervix; R, rectum. 
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Fig. 5 

Transvaginal sonography showing solid hypoechoic nodules (I, II) 

infiltrating the muscularis propria layer of the rectum submucosal 

layer is normal (arrow) 
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Fig. 6 

Laparoscopic view shows endometriotic implants, which range from 

pale yellow to red. Arrow points to a very small implant, which could 

be missed at laparoscopy. 
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Fig. 7 

Intraoperative view shows the surgeon retracting the uterus to 

reveal three dark-brown endometriotic implants in the cul-de-sac 

(arrows). These lesions are mature endometriotic implants. 
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Fig. 8 

Microscopic appearance of an endometriotic implant. (a) Medium-

power photomicrograph (original magnification, ´4; hematoxylin-

eosin stain) shows endometriotic glands and stroma (center). The 

endometriotic tissue is surrounded by fibrosis (arrows) as well as 

degraded blood products and inflammatory debris (*). (b) High-

power photomicrograph (original magnification, ´80; hematoxylin-

eosin stain) shows dark-brown particles of hemosiderin or 

hemofuscin (straight arrows) and scattered red blood cells (curved 

arrows). A layer of endometriotic glands is partially visible in the 

lower left corner. 
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Fig. 9 
Scarring neovascularisation of the left uterosacral ligament 
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Fig. 10 

White endometriotic deposit with neovascularisation on the left 

uterosacral ligament Pag.74 

Fig. 11 
Vesicular implant of the ovarian fossa 
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Fig. 12 
Papular implant with active haemorrhage 

Pag.76 

Fig. 13 
Haemosiderin staining and hypervascularisation 
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Fig. 14 

Classification of posterior cul-de-sac deep pelvic endometriosis 

according to Del Frate et al. Normal sagittal T2W image after 

vaginal and rectal opacification with US gel. The 3 types of 

posterior involvement are indicated in black. 
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Fig. 15 

Endometrial implant of the uterovesical septum in a 36-year-old 

woman with dysmenorrhea and dysuria. (a) Sagittal T1-weighted 

fast spin-echo fat-saturated image (852/12) shows a hyperintense 

hemorrhagic nodule (arrow) in the uterovesical septum. (b) 

Photograph obtained during laparoscopy (cranial view) shows the 

region of the uterovesical cul-de-sac after raising of the uterus. The 

endometriotic nodule (arrow) is attached to the posterior surface of 

the bladder. 
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Fig. 16 

Fibrotic obliteration of the pouch of Douglas in a 27-year-old 

patient with dyspareunia and pain in the posterior vaginal fornix at 

clinical examination. (a, b) Axial T1-weighted (865/11) (a) and 
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T2-weighted (5000/118) (b) fast spin-echo images show a low-

signal-intensity area of tissue retraction (arrow), which extends 

from the posterior upper cervix to the pouch of Douglas. (c) 

Sagittal fat-saturated T1-weighted fast spin-echo image (852/12) 

shows hyperintense foci (arrow) in the same region as the area of 

tissue retraction in a and b, a finding consistent with hemorrhagic 

content. (d) Photograph obtained during laparoscopy (same 

orientation as in a and b) shows only the superficial part of the 

endometriotic nodule, which appears as an area of tissue distortion 

with red hemorrhagic spots (arrow). 

Fig. 17 

Small endometrioma and endometrial implant of the uterosacral 

ligament in a 28-year-old woman with pelvic pain and infertility. 

(a) Axial fat-suppressed T1-weighted fast spin-echo image 

(852/12) shows a small endometrioma in the left ovary. (The 

endometrioma was histologically proved.) (b, c) Axial fat-

suppressed T1-weighted fast spin-echo images (852/12), obtained 

at contiguous levels, show linear, hyperintense, hemorrhagic 

endometrial implants (arrow in b) on the surface of the uterus, 

with a more definite nodular spot in the anterior extremity. (d) 

Photograph obtained during laparoscopy shows the region of the 

implants seen in b and c. The hemorrhagic spot in c correlates with 

a red implant on the left uterosacral ligament (arrow), which is 

stretched by uterine laterodeviation. Left oophorectomy was 

performed (*). 
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Fig. 18 

Deep endometriosis of the bladder wall in a 30-year-old patient 

with dysuria and infertility. (a) Axial T2- weighted fast spin-echo 

image (5000/118) shows a solid, nodular hypointense mass in the 

posterior bladder wall. (b) Sagittal T1-weighted fast spin-echo 

image (865/11) shows multiple hemorrhagic foci in the lesion 

(arrow) and better demonstrates its craniocaudal extension along 

the bladder wall. (c) Photograph obtained during laparoscopy 

shows the vesicouterine cul-de-sac, with the bladder distended 

before the uterus by a Foley catheter. Linear tight adhesions 

(arrows) are evident between the bladder and uterus. (d) 

Photograph from the same examination shows the region depicted 

in c after lysis of the adhesions (white rectangles). (e) Close-up 

photograph of the region of the dashed white rectangle in d shows 

multiple small, black endometrial implants on the surface of the 

bladder in the zone of the lysed adhesion. (f ) Close-up photograph 

of the region of the solid white rectangle in d shows the deep 

endometriotic nodule as tumescence of the bladder surface (arrow) 

under the lysed adhesion. On the basis of the MR imaging and 

laparoscopic findings, an open laparotomy was performed to 

excise the extended bladder lesion, which was confirmed to be a 
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deep endometriotic lesion at pathologic analysis.   

Fig. 19 

Sagittal T2W (a) and T1W SPIR (b) images. Isolated nodular 

involvement of the rectovaginal septum (type I) characterized by 

T1W and T2W hyperintensity (arrows). Note the value of vaginal 

and rectal opacification to facilitate evaluation of the rectovaginal 

septum. 
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Fig.20 

Sagittal T2W image showing the course of the uterosacral 

ligaments outlined by a small amount of fluid in the cul-de-sac 

(white arrows). Uterine fornix (Asterisk) 
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Fig 21 

Axial T2W (a) and T1W SPIR (b) images after vaginal and 

rectal opacification with US gel. Type II fibrous mass of the 

posterior uterine fornix extending to the right uterosacral 

ligament (arrow). Spiculated appearance with T1W and T2W 

hypointensity and a few T1W hyperintense hemorrhagic foci. 
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Fig.22 

Axial T2W images. A   On the initial sequence, the lesion is 

difficult to detect. B  Vaginal opacification with US gel (b) 

distends the vaginal fornices allowing excellent depiction of this 

small type II fibrous mass of the posterior uterine fornix extending 

to the left uterosacral ligament (arrow) 

Pag.97 

Fig. 23 

Sagittal (a) and axial (b) T2W, coronal T1W SPIR (c) and axial 

post contrast T1W SPIR (d) images. Large type III fibrous mass 

of the uterine fornix, filling the cul-de-sac (arrows a, b) containing 

a few small hemorrhagic T1W hyperintense foci (arrow c). Rectal 

wall enhancement indicating involvement (arrow d) and confirmed 

on endoscopy. 
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Fig .24 

Features of fibrous obliteration of the cul-de-sac of Douglas.a 

Retroflexed uterus and fibrous mass of the uterine fornix 

(arrow). Subserosal uterine fibroid (star).b Elevated posterior 

vaginal fornix (arrow) well depicted by the endovaginal gel. c 

Intestinal tethering (arrows) in the direction of the uterine fornix 

due to adhesions. 
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Fig.25 

Isolated nodule of vaginal wall in 37-yearold woman. Isolated 

perforating nodule of wall of posterior vaginal fornix (arrow) is 

shown on sagittal T2-weighted image aligned with cervix. 

Between nodule and anterior rectal wall, interposing fat tissue 

(star) is likely to represent safety margin and plane of dissection. 

Small endometriotic peritoneal implants were found only at level 

of pouch of Douglas during diagnostic laparoscopy. During 

operative laparoscopy, laser resection en bloc of nodule and its 

vaginal pastille was performed during surgical incision into and 
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removal of pouch of Douglas. Clear plane of dissection was found 

between nodule and rectal serosa  . 

Fig. 26 

Uterosacral ligament endometriosis: axial T2-weighted magnetic 

resonance imaging (MRI) passing through the cervix and the 

posterior vaginal fornix and showing irregular thickening of the 

left uterosacral ligament (arrow). 
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Fig. 27 

Right uterosacral ligament involvement with extension to rectum 

in 34-year woman. A and B, Transverse (A) and sagittal (B) T2-

weighted images aligned with cervix show leftward deviation of 

retroflexed adenomyotic uterus and thickened (arrow, B) and 

nodular (arrow, A) aspect of right uterosacral ligaments that 

appear to be in close contact with rectal wall and right ovary (star, 

A) on transverse image. Posterior vaginal fornix appears smooth. 

These findings were confirmed during diagnostic laparoscopy. 

Adhesiolysis, right ureterolysis, right pararectal dissection, and 

resection of right uterosacral ligaments along rectal serosa were 

performed during operative laparoscopy. Clear plane of dissection 

was found between right uterosacral ligaments and vaginal cuff .  
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Fig. 28 

Left uterosacral ligament involvement and extension to posterior 

left vaginal fornix wall in 36-year-old woman.  A), and transverse 

T2- weighted image (B) show nodule (black arrows) of left 

uterosacral ligaments extending downward to posterior left vaginal 

fornix, which appears to be obliterated on transverse image. Only 

right vaginal fornix  is distended. Between nodule and anterior 

rectal wall, interposing fat tissue (white arrow, B) is likely to 

represent safety margin and plane of dissection. These findings 

were confirmed during laparoscopy. Laser resection en bloc of left 

uterosacral ligaments, subperitoneal endometriotic nodule, and its 

vaginal pastille was carried out. Clear plane of dissection was 

found between nodule and rectal serosa. 
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Fig .29 

Retroisthmus nodule with extension to rectosigmoid junction 

colon in 41-year-old woman. A and B, Midsagittal (A) and 

transverse (B) T2- weighted images show adenomyotic uterus with 

hourglass-shaped nodule extending from retroisthmus part of 

corpus uterus (white arrow) to rectosigmoid junction colon (black 

arrow). Elevation of posterior vaginal fornix is seen. Vaginal cuff 

is thin. Loculated fluid collection (black star) indicates pouch of 

Douglas. Posterior position of right ovary (white star, B) is seen on 

transverse image. Major pelvic adhesion formations, numerous 

superficial peritoneal implants, and obliteration of pouch of 

Douglas were also found during diagnostic laparoscopy. 

Hourglassshaped lesion extending from retroisthmus part of uterus 

to longitudinal muscularis of rectosigmoid colon wall was 
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removed during laparoscopic resection of pouch of Douglas  . 

Fig. 30 

Three examples of retrocervical and retroisthmus nodules (white 

arrows) extending to rectal wall on T2-weighted transverse 

images. MRI findings were almost identical. All patients 

underwent laparoscopic nodule resection. Black star indicates 

rectum. Laparoscopy and pathologic examination of surgical 

specimens showed the following: A, Only rectal serosa was 

involved in 31-year-old woman. B, Longitudinal muscularis layer 

of rectal wall was involved in 32-year-old woman. Note presence 

of left ovary endometrioma with T2 shading (white star). White 

arrow was false. C, Entire rectal wall was involved in 33-year-old 

woman. 
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Fig. 31 

Bladder endometriosis in a 29-year-old womanwith dysuria during 

menstruation. (a) This sagittal T2-weighted image shows a 

thickening of the upper posterior bladder wall (arrows) with a 

hyperintense spot within the detrusor. (b) The coronal T2-

weighted image demonstrates hypointensity with a hyperintense 

locus within the submucosal portion of the lesion (long arrow). 

The anterior myometrium demonstrates associated external 

adenomyosis (short arrow). (c) The sagittal fat-suppressed T1-

weighted image confirms the presence of blood within this 

submucosal portion of the bladder wall (arrow). 
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Fig. 32 

Endometrioma. A, T1-weighted gradient-recalled echo (GRE) in-

phase image demonstrates a homogeneous high signal intensity 

mass in the left ovary (arrow). B, Lesion maintains its high signal 

intensity on the frequency-selective fat-saturated T1-weighted 

GRE sequence confirming the absence of bulk fat within the 

lesion. C, Lesion demonstrates homogeneous low signal intensity 

on the T2-weighted fast spin-echo image, which is characteristic of 

endometriomas. 
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Fig. 33 

Transverse MR images in a 33-year-old woman with a history of 

endometriosis and menorrhagia. Images were obtained with a 256 

_ 256 matrix, a 6-mm section thickness, and a 1-mm gap. (a) T1-

weighted spin-echo 764/10 (repetition time msec/echo time 

[effective] msec) image demonstrates a diffusely hyperintense 

right adnexal mass (arrow). (b) Corresponding T1-weighted fast 

spin-echo (496/14; echo train length, four) image obtained with 

chemicalselective fat saturation shows no loss in signal intensity of 

the mass (arrow), confirming that T1 shortening is not due to the 

presence of fat. (c) T2-weighted fast spin-echo (6,443/96; echo 

train length, 16) image obtained at the same level shows diffuse 

hypointensity (ie, shading) of the mass (large arrow). Small 

follicles are also present, confirming the ovarian nature of the mass 
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(small arrows). This is a right ovarian endometrioma. 

Fig. 34 

32-year-old woman with chronic pelvic pain and dyspareunia. (a) 

An axial T2-weighted MR image of a 3 cm right endometrioma 

with a thick capsule apparent as a hypointense peripheral ring 

(arrow). (b) The hyper-signal intensity of the cyst on coronal fat-

suppressed T1-weighted images (arrow) confirms that it is filled 

with blood. 
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Fig 35 

A 37-year-old woman with bilateral endometrioma. (a) A T2-

weighted axial MR image demonstrates two endometriomas with 

heterogeneous (left endometrioma, black arrow) and homogenous 

cyst content (right endometrioma, star), respectively. A T2-

hypointense nodule (arrowheads) between the posterior wall of the 

uterus and the left ovary corresponded to a large adenomyotic 

nodule of the posterior pelvis at surgery. (b) The corresponding 

native T1-weighted axial image, taken at the same level as image 

in (a), demonstrating hyper-signal intensity of the cystic content of 

both endometriomas. (c) The hyper-signal intensity appearance 

persists on axial fat-suppressed T1-weighted images. The 

hyperintense tubulous structures lateral to both ovaries reflect 

blood flow in pelvic vessels. 
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Fig. 36 

Thickening of uterosacral ligaments due to posterior endometriosis 

is easily identified at T2-weighted MR images. (a) An axial T2-

weighted image shows unilateral hypointense thickening of the left 

uterosacral ligament (arrow), which extends to the adjacent rectal 

wall. (b) Bilateral thickening of the initial portion of both 

uterosacral ligaments (white arrows) at axial T2-weighted images 

extends into the pouch of Douglas. 
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Fig. 37 

Endometriosis of the rectosigmoid in three different patients. (a) 

Sagittal T2-w I demonstrating a multilocular endometrioma (white 

star) and severe posterior endometriosis affecting the sigmoid 

(short white arrow) and cervix (long white arrow). (b) Coronal T2-

weighted image shows a large left endometrioma (asterisk) with 

adjacent thickening of the sigmoid wall (arrow), which also 

contains hyperintense cystic structures due to invading 

endometriosis. (c) Axial T2-w image shows a stricture of the 

sigmoid bowel (between black arrows) in a patient with severe 

peritoneal endometriosis and adhesions. The bowel wall contains 

very small hyperintense cysts due to chronic bleeding. 
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Fig. 38 

Sagittal T2-weighted MR image of ureteral endometriosis (white 

arrow), identified as a solid tubular hypointense structure with 

irregular borders containing small hyperintense cysts. Ureteral 
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dilatation is seen above the suspicious nodule (white arrowhead). 

Fig. 39 

MR urography (coronal T2-weighted thick sections) demonstrating 

unilateral left hydronephrosis due to external ureteral obstruction 

by endometriomas. 
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Fig. 40 

45-year-old woman with noncyclical pain in lower abdomen. A 

firm nodule was palpated on examination. Patient had history of 

cesarean delivery. A, Coronal T2-weighted image shows 

spiculated hypointense anterior abdominal wall mass (arrow) 

 B, Coronal contrast-enhanced T1-weighted image shows intense 

enhancement in endometrioma (arrow).  C and D, Sagittal T2- and 

T1-weighted contrast-enhanced fat-suppressed images show 

spiculated mass in abdominal wall (arrow). Enhancement is seen 

to extend to rectus muscle (arrowhead, D). Surgical pathology 

confirmed endometriosis in abdominal wall and infiltration into 

underlying rectus muscle. On imaging, both CT and MRI usually 

show enhancing mass at scar site. High signal intensity on both 

T1- and T2-weighted images, consistent with subacute 

hemorrhage, increases specificity for detection. 
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Fig. 41 

36-year-old woman with dysuria and microscopic hematuria. A, 

Coronal true fast imaging with steady-state free precession image 

reveals mass in posterior bladder wall protruding into bladder 

lumen (arrow). B, Axial T1-weighted fat-suppressed image shows 

endometriotic deposit in anterior cul-de-sac (arrow) invading 

bladder and extending to mucosal surface. Note punctate high-

signal-intensity areas reflecting blood products (arrowhead). UB = 

urinary bladder, E = endometrioma, V = vesicouterine pouch or 

recess. C, Axial T2-weighted image again shows endometriotic 

focus (arrow) with intermediate- to high-signal-intensity areas of 

hemorrhage (arrowhead). UB = urinary bladder. 
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Fig. 42 

45—42-year-old woman with rectal bleeding on first day of 

menstrual cycle. A, Sagittal T2-weighted image shows low-

signalintensity posterior cul-de-sac implant (arrow) tethering 

posterior wall of uterus to adjacent sigmoid colon (arrowhead). 

B, Axial fat-suppressed T1-weighted image shows relatively 

isointense endometriotic implant invading sigmoid colon (arrows). 

C, Axial T2-weighted image shows heterogeneous endometriotic 

deposit in wall of sigmoid colon (arrows), again causing 

narrowing of lumen. D, Axial contrast-enhanced T1-weighted 

fatsuppressed image shows endometriotic implant invading 

sigmoid colon (straight arrow) and causing luminal narrowing 

(curved arrow). E, Sagittal T1-weighted contrast-enhanced, 

fatsuppressed image shows intense enhancement in posterior cul-

de-sac implant and adjacent sigmoid colon (arrows). 
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Fig 43 35-year-old woman with dyspareunia and postcoital bleeding. On Pag.127 



examination, nodule could be palpated in posterior vaginal fornix. 

UB = urinary bladder, E = endometrioma. A, Sagittal T2-weighted 

image shows high-signal-intensity lesion in posterior fornix 

(straight arrow) and invasion of posterior cervix (curved arrows). 

C = cervical canal. B, Axial T1-weighted image again shows 

lesion in posterior fornix (arrow) that shows multiple hemorrhagic 

(fluid–blood or acute–subacute blood) levels (arrowhead). R = 

rectum, V = vesicouterine pouch or recess. 

Fig. 44 

Coronal (a) T1 and (b) T2 weighted turbo spin echo sequence of 

the abdomen showing a large uniloculated cyst of high signal 

intensity on both sequences, with a smaller cyst related to the left 

ovary which is of high signal intensity on T1 weighting but 

demonstrates shading on the T2 weighted image. 
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Fig. 45 
Sagittal (a) T1 and (b) T2 weighted turbo spin echo images depicting 

the low signal intensity of the umbilical nodule Pag.129 

Fig. 46 

Abdominal wall endometriosis (AWE) in a 31-year-old woman 

without a previous history of surgery. a Axial T2-weighted image 

shows a heterogeneous lesion located dorsally to the aponeurosis of 

the rectus oblique muscle. b Axial T1-weighted image with fat 

suppression shows isointense signal of the lesion. c-e Diffusion 

weighted images (b values of 50, 400 and 800 s/mm2). f ADC map; 

the calculated ADC value of the AWE lesion is 0.93×10–3 mm2/s 

(obtained with b values of 50, 400, 800 and 1,200 s/mm2). 
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Fig. 47 

Endometriosis with a ureterovaginal fistula in a 62-year-old 

woman with a previous history of endometriosis, presenting with a 

mass at the right vaginal angle. (a) and (b) High-resolution coronal 

T2W images demonstrating an endometriotic plaque as an area of 

high signal (clear arrow) in the region of the right lower ureter, a 

right hydroureter (black arrow), fluid in the vagina (black 

arrowhead) and a ureterovaginal fistula (white arrowhead). (c) 

Endometriotic tissue is seen dissecting through tissue planes (black 

arrows). The ureter, represented as a tubular structure with a 

stellate lumen in the photograph, is being surrounded by 

endometriosis (!40 magnification). 

Pag.131 

Fig. 48 

41-year-old woman with endometriosis of canal of Nuck. a, Axial 

T1-weighted MR image shows spiculated soft-tissue mass in right 

inguinal canal (arrow) that is isointense to skeletal muscle. b, 

Sagittal T2-weighted fat-suppressed MR image shows spiculated 

soft-tissue mass in right inguinal canal (arrow) that is markedly 

hypointense to muscle. 
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Fig. 49 
40-year-old woman with history of congenital hydrocephalus and 

recent onset of headaches and gait disturbance. a, Unenhanced 
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sagittal T1-weighted spin-echo MR image shows lobulated 

superior vermian mass with fluid–fluid levels (arrows) indicating 

its cystic nature. Dependent fluid is hyperintense. b, Axial T2-

weighted fast spin-echo MR image again shows fluid–fluid levels 

in cystic mass, dependent fluid being hypointense on this sequence 

(arrows). These features are suggestive of previous intracystic 

hemorrhage, and this MRI appearance is similar to that described 

in pelvic endometriomas (“shading” sign). c, Enhanced coronal 

T1-weighted MR image shows solid enhancing nodule superiorly 

and mild rim enhancement around cystic mass. 

Fig.50 

Non-contrast enhanced MRI scan of the chest and upper abdomen 

showing an oval-shaped well-defined lesion in the right posterior 

costodiaphragmatic recess abutting the pleura. The lesion (arrow) 

exhibits homogeneous high signal intensity in (A) the coronal T1-

weighted spin echo image and (B) the axial T2-weighted fast spin 

echo images without fat suppression 
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