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Ultrasonographic Anatomy and Diagnosis of Prostatic and Periprostatic
Region by Transabdominal and Transperineal Scan

Yosiaki Kondo, Shusuke Sone, Yutaka Imai,
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Department of Radiology, Shinshu University, School of Medicine
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The transabdominal and transperineal ultrasonograms of the prostate region in the pelvis were
reviewed in 50 normal subjects. A 3.5 MHz trasducer of convex type was used.

By transabdominal scan, the internal echo structure of the prostate, internal urethral sphincter
muscle, seminal vesicle, vas deferens, ejaculatory duct and verumontanum were shown; although it
was difficult to depict the corpus cavernosum, corpus spongiosum, urethral bulb, membranous
urethra, deep dorsal vein, periprostatic venous plexus by the transabdominal approach, they were
shown by the transperineal approach. Levator ani muscle was rarely identified by both scans. It is
important to know the advantage or limitation of both approaches to efficiently utilize ultrasono-
graphy in the determination of extent of pathology in this region.

In the 37 patients with benign prostate hypertrophy (BPH) and 11 with the histologically proven
prostate carcinoma, we compared the diagnostic accuracy of the ultrasonography (US) with digital
examination by the urologists. Of 37 BPH 34 were depicted by US, but palpation were diagnostic in
only 28. On the contrary, of 11 prostate carcinoma 6 were depicted by US and 10 by palpation. Overall
accuracy was 83% by US and 85% by palpation. Accuracy improved to 92% by the complementary uses
both of US and palpation.
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Fig. 1 Normal prostate anatomy. Diagram in sagittal orientation shows intra

and periprostatic structures.

AC=anal canal; B=urinary bladder; BU=urethral bulb; C:==central zone,
CC=corpus cavernosum; CG=Cowper’s gland; D=deep dorsal vein, E=
ejaculatory duct ; F=fibromuscular zone ; P= peripheral zone, PG=periurethral
glandular tissue ; PS=pubic symphysis; RE=rectum, S=Preprostatic sphin-
cter ; SP=Santorini’s venous plexus; SV=seminal vesicle; T =transitional

ZOne ;
umontanum

AR A AR GHETEsbhTEY, Th
1RSI ERE A BRE (prostatic fascia) T i
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D, ThRREERERELZEVCETT2REEY
Bk & EE LT3 (Fig. 1. EEDRKEDL, &
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ERAE FATARBEEARL CTERDHBE L
7%, HEE AR EREOR L T D
T 5, )

RAEFERELE, EHRONESHELSS CFHEE
BEZTHY, TREEBEH»OD, WL

FEFI634F 7 A25H

U=membranous urethra;

UD=urogenital diaphragm ;

(31)
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Fig. 2a Transverse image by transabdominal
scan

The normal prostate is shown as a smooth tri-
angular shape (arrow heads). Anterior hypoe-
choic area and posterior hyperechoic area are

clearly differentiated.

Fig. 3
The rectum, anal canal, prostate, membranous
urethra, urethral bulb and symphysis pubis are
shown in the transperineal sagittal image.

Sagittal image by transperineal scan

RE~EIF, BEEEOMEM A R4 B R E B ATE R e
<. HEBEE, MRk ORH1/40REY L
B, MEOBEAMEET S, & OHIMII% H M

(32)

BUAZRR 35 & OVF o B30 s I fig)

Fig. 2b
scan
The preprostatic sphincter is shown as a “V”
shaped hypoechoic structure at the internal ureth-
ral orifice.

image by transabdominal

Transverse

Wt bhzi C bR A R
BI~mT5 &, RRED X 5 HEMEN RS
Rx%, WIRED & 2 i+ 5 Bz 5 Ey
Tk E o T, NREBOHICHY T VEHoE
=3 —EARD L, WHHEEO—BE2ERT S
(Fig. 2b).
ERBEEERRIG TR, WZBoO s
Bt BEERR- 2 -0 R bh5 A,
NTEYE YT 5, MHE BB S —8T
L, ChPEMABOE=-= -+ LTHEXh
FERE b os, WMBOBFICRER
DB Y, BB LIPS 0BT HILENA~D OEST
Z&EHDT, “K"OFHMOE= 2 — % 7R3 (Fig.
. O K7 OERE= 2 —IHD |- BIERAE
AT 50, B E ORI HIc % 807
FEMPOE=a L L<BDBRS (Fig.
3.

2) fE%E

IEHE OREREE NS C3, BEMEER L
B8 HTE

Tu b,
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Fig. 4 Transverse image by transabdominal scan
Seminal vesicle is shown as a dumbbell shaped
hypoechoic structure behind the urinary bladder.

Fig. 5 Oblique sagittal image by transabdominal
scan
Ductus deferens is shown as a tubular hypoechoic
structure (arrow head) longer than 5cm in length
lying along the posterior surface of the urinary
bladder.

2, A DK YEH HE 7t - T dumbbell B o (€ =
a2 —EIRY. EARENTRLEESAE 2R
T EAS, BROREEGE, EFrbk S
BI~FH 5 REEWTE Eiciit 35 &, #@EE &

BT ENEL, EIRBEAZE HDH, HLEW
&2 AThmm BiED & &% (Fig. 4.

FRFN634 7 A25H
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Fig. 6 Oblique sagittal image by transabdominal
scan

Ejaculatory duct is shown as a linear hypoechoic
structure (arrow head) running toward the cen-
ter of the prostate.

3 /Y

FERERE 2 Sl X 0 R Alof
fewriEe©, BEMNEFmBVIE, & 35cm U EnE=
a2 -FRES L LTSN EhD, REELR
7t b BEEEE 2 0 S iny (Fig. 5),

4) SHEE

RERE BEE A RN R ©, FEREO B HhMTTE A i H
T5HE, I BEREENETIILR O hLER N
o, MCVERME=a gL L CEDBRD
(Fig. 6).

5 fBE

R RE R B0 & X OREEEEE#ER©
i, BOEREEC, BNZIREEERL O o/ NERE
Nhbhsd, thifrsEbhsd, tovr<a
T ClRAREEOHCL 2E= 2 —-BIXE & A
@b AL (Fig 7).

6) RAMFREIE

RAEFERRE S, FCHEBchsicdicE=
2 —-%RT, RRAAORSBEET, BHOI
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Fig. 7 Transverse image by transabdominal scan

1 H hAavire an A
Verumontanum is shown as an

e . g

Anterion bulge
(arrow heads) in the center of the prostate being

isoechoic to posterior area (external gland).

Fig. 8 Sagittal image by transperineal scan
Urogenital diaphragma is shown as a band-like
hypoechic structure (arrows) with 2mm thick-
ness running between symphisis pubis and the
distal end of the anal canal.

I —DHEEFEAT, FE2~3mm OE=a -
LT@REDBLh5 (Fig. 8),

7 RERE

Bk r R e, BESREYE:, &
BRIE= = — S & LCRERENRD BB &
EHhnH5 (Fig 9,

8) BEERETIRE & REEk
BeBEATE, & X0 IEhRy

(34)

AIAZER 3 & O o A0 o #5 H fR
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Fig. 9 Sagittal image by trans perineal scan

Cowper’s gland is shown as a hypoechoic nodule
adjacent to the membranous urethra. The ureth-
ral bulb is shown as a comma-shaped hypoechoic
structure adjacent to the distal portion of the
membranous ur ethra,
The deep dorsal vein is shown as a hypoechoic
tubular structure lying above the corpus caver-
nosum. The blood flow is observed in this struc-
ture on the real-time images.

T S BZBRE R EAME = 2 — DR EEE & L
TRHOIDZ LMD B, BIIRELT IS Tix
REMECLELESHOBREN S E X R
%, JEREERIRAE X RTAZARAER 2> & REER = h T
—RBURE= 2 s L EhD (Fig
10), Z AL FAT LRI ~#H - TR R M BT
T55, oMoz, B¥lom ORE
B, EEUMTREZ YT HMERDE o —
EBELTRDLAS (Fig. 9, 10),

9 REELEHIR (E&BERER)
ERCHERE= 2 - 2RTBREGHED Lig
- T, m=2—-0fEHENK, FREYEIR
WME=2 —-0FRBEYRT. V7024 2K
BOMBLHERTE, WhoHmh o8BIk ¥ 2
(Fig. 9).

10) v+ Y — =R
REEZEBIRCIHEES TEH CEA TS LA
~EH LT, REMBEYECETL, BEE

BAEBRIE #48%E HET5
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Fig. 10 Sagittal image by trqansperineal scan
The prostatic urethra is shown as a hypoechic
linear structure running from the bladder neck to
the apex of the prostate.

The memmbranous urethra is shown as a hypoe-
chic tubular structure running between the apex
of the prostate and urethral bulb.

Fig. 11 Sagittal image by transperineal scan
Deep dorsal vein curves upward and passes into
the Retzius's space and forms the Santorini’s
venous plexus.

AIZARR D Retzius T,
WATSH (Fig. 10).
HBET, BEEFANCERISIER ORI 2 B AMAE

FETN634E 7 A25H

H#v b ) — = iEREA

BH fib54
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Fig. 12 Transverse image by transabdominal scan
Lavator ani muscle is rarely shown as a thin
hypoechoic layer covering the internal obturator
muscle.

WIZGMHL Tk D, BEBRIREECHE SIS
EHETT 5 E= 2 - FRBEX L O—HICBE
T,

11) RLF9%55

BaEEH R R L EREHEOVWOhiz kv
THHEETH -, Fhic, EEEEEWERE
T, BRMTFRHOEDETHAETSE, A
g 335 X 5L, £ORNMIEIZERXH
AP EE= 2 —OFREE L LTRD
bLhazEdid-ite (Fig 12),

b, IEERTIIIRSE & U % D8 0825 0> &5 4L 51| &
HE (RIEREE L BRABETOLLR)
EHEEBSOBIORNIIRAI S, K2, RAEMR
fE, BEERES X OREER, REZTHIR, &
v ) —=gR#ER FoRiEEY (Table 1) i
EBTRT.

1) BUSZRR AT AR & 6 i as
REREBEE I X AR RR BT R T, TSRS
BRI % THAITE . BREERICE
ARIER OB EETH - . EFHEZ ORI
N E <, DOBENEETT < ALE L C B
FhoE#RLDTHSH,
EFHEOMUZFBIBERSG LT ETHES. 4+
3.0mm, Z£4%:38.2+3.9mm, #iEEEO A0 E
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Table 1 Detection rate of the prostate regions
(n=50)

Location Transabdominal Transperineal

scan scan
A-P differentiation 94% 8%
Seminal vesicle 100% 18%
Preprostatic o/ 0
sphincter 9%6% 8%
Urogenital ¢
diaphragm 0% 88%
Deep dorsal vein 0% 74%
Membranous urethra 0% 100%
Urethral bulb 0% 100%
Levator ani muscie 6% 0%

A-P=Anterior hypoechoic area and posterior hypere-
choic area in the prostate

TH15.8+2.9mm, A£4%16.1+2.8mm TH b
B EEIE TS & i B AR L s,

2) FhuE

REIEBEE ARG T, BEIX100%/H < ¥
2, BEBEATIIIBY LS > T te, Fhth
Tk, EADORIEY R LTt o
fediz, FREOBMICHRAERE L Bbhi
ot LR T, B A acoustic window
ELTFIHTE R iodic, BEEIChE T 5K
DHHEIMET T 50 THAH,

3) FRAEJHFRRE

RAEFEMRIE BRI SRR X b 88%ic
BOTHHTERD, BREEEE CRBHATE
Thole, MBETRREBREIBERE © — 2 &
BIFERZ LT, HilIhedvwoThsd, I
BETHMLRNERHELED, BEHERRE L 0x
WCARERIC e B E= 2 —EELRD B ST
NRREFERE L £ 2 bh, IFI%EGERFTE
%,

4) MERRERIRE s J O R Bk

IRARER IR E 35 X O'RIEERIZ, FRLMEFEE LR
BT X D 100% T & 7o s, BIEEEEE CIEVE
T bR AT TS - 7o,

5) REEZEHIR

REZEHIR, BRBEERRMECR4%
TR TEAD, BEEEECRLHHIAE
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B0, B0 X 5 CHIROMER BN 0B e
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RENREEEA Tl < S high o7,

c. BINLARIEAIE+ & UBTILIRE BB 2= i 3o My
¥ SRR B o EhEs

1) BIRRBEAIE

BE AT R TAbu-Yousef® = 5 Adenoma echo
pattern, 3 ixd> L RATHIGEE O FIHEK & = D
X BRI OTERL L b o THEKEE & WL
79, BTSN © adenoma D &AL, MIEH %
WRERT B, Chid, e, BiTEY
R % RERBERYEA LI b DT, \wbdd
"R whie B,

HEERZH (REEEA: X OBLER) T,
BIAZRRAEKAE3THI 3441 (sensitivity : 929%) #3HE
KEELZMEh, BH o 36ILHI RS & 20X
iz, 2 TIR37HIh28H4I (sensitivity : 76%) A%
PEAAE & 2hT X, o> 6 FlEICIRE, Bho
3 BUIBEDEETMBE(LIE & 2 S his,

REREBEREIT AR I X 2 BINZARBEAE D B E 318
% Fig. 13 wwR7. (Fig. 13a) & E O
FERIEGIT, PIBR &AM & DB S ghigetk oo FHIK
LR ZBRh%, BEOZIBEAES (Fig. 13b)
T, MRCHESYTAHEREREESES R, Wb
PEABHEEEORELE L T\ 5,

2) HiILMRAE

BIAZBRMUT 2 HEEI 1T O LB R B R
H= 2 - D8, HNEBRCBRET 5 E= 2 — 5
2T b DR, BIEHHEL & SR D = o -
ZOMBELTVB S OXHIIRIE L2 L1, &
WA TI31140% 6 B (sensitivity : 559%) »55%
LM I N, B o5HiconTiivShd
FEAHE & B S h T e, k2 Cix116051061
(sensitivity : 91%) 2@ L Z2HEh Tk b, BE

AFERSEE H48% HT7H
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Fig. 13a Transverse image by transabdominal
scan
Benign prostatic hypertrophy. A moderately en-
larged internal gland is shown.
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Fig. 13b Transverse image by transabdominal
scan
Benign prostatic hypertrophy. A markedly enlar-
zed internal gland and thin external gland are
shown.

‘ x| i
-

Fig. 14a Transverse image by transabdominal
scan
A hypoechoic lesion indicating the small prostate
cancer in the posterior area is shown.

BHREL DBh T, LLl, BUANOEKET
& & ZW7 & hi- False positive 13, BEHHEET
2361, MZTR6BITH 7. B~ THIILIE
DLW T, specificity LB HFHEES92%,
fh 2 7384%, accuracyd:Fh Fh83%, 85% &

FEF0634F 7 A25H
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Fig. 14b Transverse image by transabdominal
scan
An advanced prostate cancer with an irregular
margin and internal echoes is shown.

feote, FhomEd i LicE&accuracyl392%
Einslz,

RISLBRIE O 88 F W B % Fig. 14 wr3 (Fig.
14a) GRIZIREIER T 5 Eg /N S i =
2 -1 E LURENA R EhflTthh, (Fig
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Fig. 15a Transverse image by transabdominal
scan
A case of seminal vesicle invasion of the prostate
cancer. Enlargement and decreased echo level of
the left seminal vesicle are shown.

14b)ik, BIZBROMEA & RERHB=2 - L O
WD S TR TH B, Fig. 151CiLH]
VR EREA YR, BEEE (Fig. 152) T
BEELE= 2 -0 EHELMEH I ATV
7, CT % (Fig. 15b) T3, BEoLLEIEwHo
2 T density @ Z 1A Cow,

Fig. 16a Direct coronal CT
CT finding suggests the invasion of an advanced
prostate cancer to the urethral bulb.

(38)

RIZAR 3 & 0% o RS o #8351 i)

Fig. 16b Axial CT image.
CT of the same case as Fig. 15a. Enlargement of
the left seminal vesicle is shown. However, the
difference in CT density belween the normal and
cancerous area is not clearly shown.

RELIEFER P RILIRRE © BRI~ D BE o
{4 T - 7% Fig. 16 127353, &4t
BB D REFRB~DOBEOEFREE 1 L 2 +
= 7L CT & (Fig. 16a) TR HEETH -
7oy, EEE (Fig, 16b) T, BEAESERE AT
HABERLTED, RERF~OBEOmE -
ik,

Fig. 17 Xk SR B RO MR T RSB+
BERTHTPT, MEGERNOBEES

Fig. 16b Saittal image by transperineal scan
Sonogram of the same case as Fig. 17a is shown.
The anteriorly deviated membranous urethra and
invasion free urethral bulb are shown.

AAEREE #48% £75



Fig. 17a Sagittal image by transperineal scan
Prostate cancer before radiation therapy is
shown. Transperineal scan demonstrates a mark-
edly enlarged prostate.

(Fig. 17a) & Le#g U Cigchtsiais (Fig. 17b)
CREEOHEZNEFA LT WBZ LTS
5.

4, H B

BERN 5 27 VR X AHNIREOBE K
HFICBWTIISEIFEHASID TSV — Ay —
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WMEYBATEAHILEHELMCLIY, £EIO
ate, NHAEBELYBGICEBEEERCL - T
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2 — O RTERIRE & B = = — ORIMEIL LG T &
7o,

Z 2GR McNeal it X - TR ERA TV 51
SRR L BEWGR E OBREYE L TAS
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HhH5, L ABNEEHMRTE, BB
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BERN TSN CHREH (BTE) »b6ks e
2 5DREY TR, L ARREEHHCHR
MR E LB EEL BRI VERBbR
5, ZoORKOWTRSBREIEN ZmZ -,
teds CT {&ic X % RSP iR & a0 @I —

BBF634F 7 AH25H
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Fig. 17b Sagittal image by transperineal scan
The same case as Fig. 17a (after radiation ther-
apy) is shown. Sonography demonstrates the
prostate showing marked size decreasing.

McREgEch b, MERCERELD 2HEIC
DLEMNTE B, iz, Hricak Bk MRI @ T258
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55,
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JLFIZE50E CT CTHRBE BB & BB
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