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The spleen
> The spleen is found in the left upper quadrant of the abdomen..cll cre sl s sl 2 ll 8 Jladall a3 549

» The spleen is measured up to 12 cm long, 7 cm wide and 3 — 4 cm thick. Its long axis is in the line of the
tenth rib..odlal) alall i to ady Jaghll W jgaay aw 4-3 ASauy cam 7 4l £ 5 cam 12 ) Jadal) Jsb Juay

> The spleen has a smooth diaphragmatic surface related through the diaphragm to the costodiaphragmatic
recess of the pleura and the ninth, tenth and eleventh ribs. wlaall BDA (e Juahs (ula) laa o Jlakl) aiahy
B ke Agalal) g 5 ydlal) g daulil) £3LAY) g cuiad) eldal laall bl Cigailly Salad)

> The visceral surface of the spleen faces anteroinferiorly and to the right. Its contours correspond to its
relationship to the stomach anteriorly, the splenic flexure of the colon inferiorly and the left kidney
posteriorly. The tail of the pancreas lies at the splenic hilum. .csed) A5 Jisd) gai Jlakall o gdal) phad) s,
B b SE 3 ady AR o ) A g (ALY a0 o1 68N Adladal) A g cala¥) (e Barally AN aa dallaa (38 65
Jakll 8

Blood supply of the spleen Ji=bll (e ool lala)

e The splenic artery arises from the coeliac trunk...iksl £ 32t Aadall ¢l il Lady

® The splenic vein receives the inferior mesenteric vein and joins with the superiormesenteric vein to
form the portal vein 1,8 JSdal 5 sladl (B jlasal) 250 ) anals g Ahad) By jlsall &y 61) (Jladal) &) o) Sty
)

Radiological features of the spleen /=5l de iyl jalladl)

Plain films of the abdomen

The spleen is often not visible but its lower pole may be outlined by fat. Its size and position may be deduced
from the distance between air in the lung and its impression on the gastric or colonic gas shadows. ¢S L Lile
dslahail g 4311 (8 293 gall &) 5gd) G ABLisal) (a A2 ga g dana il (Sayg Gl Aded) dplad poaa oy 0B (819 (e g Jlakal)
LOstsal i Barall e O e

Ultrasound of the spleen
The spleen is of similar echogenicity to the liver or even higher, although the liver may appear more echogenic
because of the reflectivity of its many vessels. It usually measuresless than 12 cm in its long axis. The splenic
vessels are best seen when enlarged.
et 12 (o 0B Al iy La Bale g Byand) Al gl (ulsend) ey (s ST g 38 2l () (o ) o (o a gl 2l il s A1 Jlakal)
a5 s Allak ie 5 Ry, Ja o skl sosaa




Spleen, Kidneys & Ureters 2023-2024
Dr. Raed Mohammed Kadhim M.Ali

Computed tomography
On CT the spleen is seen as homogeneously enhancing.

1. Left lobe of liver

2. Right lobe of liver

3. Right branch of portal vein
4. Fissure for ligamentum
venosum

5. Contrast medium in stomach
6. Spleen

7. Descending aorta

10. Splenic flexure

11. Left lung

12. Left diaphragm

13. Rectus abdominis muscle

Figure 5.10 « CT upper abdomen: level of gastro-oesophageal
Junction (Tso). 14. External oblique

Magnetic resonance imaging
The spleen is readily visible on MRI and its relationships to the diaphragm, left kidney,and adrenal gland can

be appreciated especially well on sagittal and coronal imaging chtial) Gl o geail) 8 Al g Jladall 435 (1S
Y g (pagual) g paail) (B Auald i Jiy Ay HBSH Bar) 5 (g pead) SN 5 Salal) Gilaally ABNe uaS (Say

Scintigraphy with ®MT¢ - laa sl s satl)

Activity may be seen in the normal spleen and the liver.. 4l g askl) Jiakal) 8 LLEM) 43 ¢jSay

The portal venous system ot g8l sl
Blood from the gastrointestinal tract (not including the anus), the spleen, pancreas and gallbladder drains to the
liver via the portal venous system. This consists of the superior and inferior mesenteric and the splenic veins,
which unite to form the portal vein.
Baug¥) e I3 (S L) sl el e 2Sh ) B0 sally ol Sl Jladall g o(7 oAl Aadh Jady ) anagd) gl (e pal) G ey
i) 3,8 L st i) «dallakal) g aliudi g 4 glal) Ay jlesall




Spleen, Kidneys & Ureters 2023-2024
Dr. Raed Mohammed Kadhim M.Ali

The kidneys

The kidneys lie obliquely with their upper poles more medial and more posterior than their lower.
o) (el (o LA ST g dudanag ST Gl glal) WALkl (9809 ¢ peiba g Sy S

The kidneys measure 10 — 15 cm in length (approximatelythree-and-a-half lumbar vertebrae), the left
being commonly 1 5 cm longer than the right «(—iwaiy 4xkd o 88 E06 A ga) s 15 — 10 Gds)) Jgb iy
) e an 15 )alay gkl Bale g ) 4081 (985

On coronal section each kidney is seen to have an outer cortex and an inner medulla. Extensions of the cortex
centrally separate the medulla into pyramids whose apices, projecting into the calyces, are called the papillae. ..
gadd and cilaljal ) gAY LS e 3580 clalxia) Juali | A0 gLy A A 588 o (g gial A0S IS 0 g oSy andl)
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There are usually seven pairs of minor calyces, each pair having an anterior and a posterior calyx, although there
is wide variation. sl 3529 (e a8l o (AR (ulSy alal ulS Az 93 IS B sall (g sSl) (e ) 950 da lia 08 La Bale
Ll g

Minor calyx pairs combine to form two or three major calyces, which in turn drain via their infundibula to the
pelvis..casal) ) aadl) e cual W o Al g iy ugsS A g CpualS JSEEL B il (sl ) g 5f 2

The functional subunit of the kidney is called the nephron and consists of a glomerulus in the cortex and a
tubule in the medulla. This drains to a collecting duct, which emptiesinto the calyx at the tip of the medulla. The
kidney has approximately 1 million nephrons < s+ s &yl & dusl) (a0 o885 (g8 e ASH 480 o)) de i) s )
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S

heir relations

1. Right kidney (lower pole) 10. Spleen 17. Internal oblique muscle
2. Left kidney (upper pole)  11. Liver 18. External oblique muscle
3. Renal pelvis 12. Tail of pancreas 21. Left hemidiaphragm

4. Left adrenal 13. Splenic flexure 22. Hilum of spleen

5. Right adrenal 14. Psoas muscle 23. Fundus of stomach

8. Aorta 16. Transversus abdominis

9.1vC muscle

The relations of the
kidneys, A< ciléde

e Posteriorly: upper third, diaphragm and twelfth rib and the costodiaphragmatic recessof the pleura. (s
i) sl laal) aldall ciysailly s A adall g Jakall qlaal) (s shall Gty 5t

e Superiorly: the adrenal gland — more medial on the right Kidney iad) 4.1l & ddac g Jis] — 4 jJacl) 5aa)) ;L sl
e Anteriorly:

» right kidney: liver, second part of the duodenum, ascending colon, small intesting ¢s U 5 5ad) oSl ¢ e 4411)
4334 slaaY) caelall ¢ gl gl e A

» left kidney: stomach, pancreas, spleen, splenic flexure of the colon, jejunal 100ps «Jtadall ¢l i) ¢Banal) (5 ) Au1Sl)
dsailiall cilalal) (dalladalf o of 81 A3

Blood supply of the kidneys, JS1 (e aal) cifa)aa)

The renal arteries normally arise from the aorta at L 1 /L 2 level. The right renal artery islonger and lower than the left
and passes posterior to the IVC.
(S L dl GIA yang peal) e (il g J sl e g olSH Gl | s giaall die oY) () (e Bale A gl )yl LA

4




Spleen, Kidneys & Ureters 2023-2024
Dr. Raed Mohammed Kadhim M.Ali

Venous drainageg el cis patl)
There is extensive anastomosis between the veins of the kidney. Five or six interlobular veins unite at the hilum to
form the renal vein. The renal vein lies anterior to the pelvis at the hilum. The renal veins drain directly to the
IVC. aush gy ool &yl JEE L83 Mo (o guall) G (G906 A gl Aucad 2ol | IS 33,00 o (gL daa) g 3 8 L0a Sllia
(? B ila Ay gl B3, gY) quall | il e (ya gall alaf (s 4iSY)
Lymphatic drainage s stéslll <y ozl
Lymph drainage follows the arteries to para-aortic nodes. =54 5 glaall 821) ) Gl ) (5 gliall) ci puail) aiy
Developmental abnormalities and variants of kidneys S <l jata s seill Sla o8

1) duplication of the collecting systemgsasill alai &aa) 330 (1

2) lobulation of the kidney <) cased (2

3) supply of the kidney from one or more accessory arteriesiislall ¢yl pall (e JiSI i 3a) g ¢pa 480 Sa) (3

4) The kidneys may fuse and lead to a horseshoe kidneycbasl 5 gas 448 ) gy lidsl) gasii 8 (4

5) kidneys may fail to migrate resulting in a persistent pelvic kidney 4ba¥) ) s Lea 5 agdl & lilsl) Jads 8 (
B aliaall i gal) 418,

6) Rarely one kidney is absent 525 4.8 ot La 1336 (6

7) The kidneys may be fused but lie on one sidealg cuila e (laii LagiSly ¢piaasia ¢lilsl) ¢y g5 38 (7

8) Very rarely both kidneys are completely fused in the pelvis and referred to aspancake
Kidney..Askwal) 08l acly Lagal) Sl g ol gad) (B JalS (S (UlS) aalila 1506 (8

9) A very rare anomaly called thoracic kidney:sall I ews 3 a6 3535 (9

Radiological features of the kidney
Plain films of the abdomen

Perirenal fat often makes part or all of the renal outlines visible. The left kidney is usually larger than the right. L&
il (o S (g peal) A4Sl (0T La Bale A pa (ASU Ay o) Ja ghadl) S gl 18 S ASIL Adniaal) G g2 1) Jrai La
Intravenous urography

+* The renal outline can be seen in the nephrographic phase. .k sl 4la jall & (5 1<l Jabadial) 435 ) ()

+* In the urographic phase the calyceal system can be seen..dsullS alsi 43 ) ¢jSay 4 5 Al yal) 8

+%* Minor and major calyces are seen. These are connected to the pelvis of the kidneyby infundibula ¢S
aall) gah ge S (agagoda hadifg s Sl g s hall (gl Ay
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Intravenous Urogram

Right upper-pole (major) calyx
Right middle (major) calyx
Right lower-pole (major) calyx
Left upper-pole (major) calyx
Left lower-pole (major) calyx
Minor calyx
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. Intravesical ureter

Ultrasound examination of the kidneys
The renal size is not magnified on ultrasound and so is smaller than on radiographs — normally 9 — 12 cm. The
renal outline is usually smooth. The cortical thickness is uniform, but is slightly more prominent at the upper and
lower poles. hbiall w12 — 9 3ide — Lol jgall (0 sl g8 Millg Afiguall (398 Clagall o S aaa i ahy Y
il 5 o glal) Cyaudadl) B S0 WA a9 ) ASST g can ga B pE)) e L 585 La Bale (g 6ISY)
CT and MRI
® The kidneys are seen on slices from T 12 to L 3 vertebral levels. <t sies 3 (A 12 G gl 4 o A AL
A R

e The renal substance is homogeneous on unenhanced CT images.. e sSa s& e duilaia 4y 5l8)) Salal)
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® The renal vessels can be identified on unenhanced images, but are best seen after contrast. The arteries are best seen
early in a contrast bolus (first 25 seconds); the veins are best seen after approximately 60 seconds. «i_=i) (Sa
sl Ol Aaly DA (e 1S3 Ol pd) Ay JuadY) a  Cbtl) iy gy Juadl) (g (819 s 58 gea DA (e Ayl e 5V o
Al 60 (A gn 2 8,5V Ay Juadl) (e ¢(dailE 25
Scintigraphy of the kidney /<! (Alaas s seat
This mett;?g is used primarily in the study of the physiology of the kidney using %™mTc. L sl gaud dal 3 2 J g alial) 2 A% ) oda audid
. pladduly )

The ureter

The ureters convey urine from the kidneys to the bladder. Each is 25 — 30 cm long and isdescribed as having a pelvis and
abdominal, pelvic and intravesical parts. /s s a3 il cha g cam 30 — 25 Leda JS Jsbs il AS0a)) L) 0pilsl) (o) Ja5 ) o gi
Al Jala g g gallg Ol (e 81 3al g G2 s

The intravesical portion of the ureter has an oblique course of 2 cm through the bladderwall. The ureter opens into the
bladder at the ureterovesical orifice. xic el & sl =iany el Hha e o D aly Jile Hle e ISl e o) gl Jalo e 5all (2 s
Al g sl das

Bl ly of the ureter

The ureter is supplied by branches of nearby arteries and drains to corresponding veins. 4 &l (i Jal) £ o8 Gk e cllad) 4005 24
ALARY B2, 5Y) ) i g

Radiological features of the ureter

Plain films of the abdomen

The ureter is not visible, but a knowledge of its course in relation to the skeleton isnecessary when looking for radio-
opaque calculi. ABLLY & @ guanll (o gl die (g g sl alind) JSgdly (Blas Lasd o s 48 jra (81 (i pa e el

Intravenous urography The ureters are either completely or partly visible when filledwith contrast. Prone views aid

ureteric filling..clad sda Ao dakuial) Bl dolud | bl Ala) die Lida o) LIS Ui ja L) llad) 068 360 Gk 08 (Al Slead) Jgeal
Ultrasound The proximal and distal ureters may be visible on ultrasound when welldistended. sl ¢ s€8 28 45 gal) (452 ila gal)
A ISy dadiia 58 Ladie 45 gual) (398 cila gal) (Ao A3 e Bl g Ay 8

Computed tomoqraphy

Ureteric calculi not visible on radiographs are readily visible on CT scans, and non-contrast CT has largely replaced the
IVU for diagnosis of ureteric calculi. (adial) s gaill o 28 (dalaial) dacl) (8 A ggns Wiy (oSan A b)) gual) (B A pal) jf cllad) ) s
) Gl gaa Gaddl Jaa S aa ) Goldal) 8

MR urography

Because the ureters are intermittently collapsed due to peristalsis, parts of the ureter maynot be distended with urine and thus

not imaged using these techniques. W s ol ¥ (Alb g Jgalla allad) (a1 ) FULH a5 ¥ 288 raall) Gu adaiiie JSdy Gllad) gy ) ki
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