*Pediatric Abdomen*
( To My Brother & Friend Dr. Nasser Abdullah 
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*Causes of Gut obstruction in neonates*
I- Esophageal:   1- Atresia +/- T.O.F.     2- Cong Esoph. Stenosis
3- Extrinsic compression: *Vascular ring *for gut duplication cyst  ( Neoplasm
II- Stomach:  1- Congenital Hypertrophic pyloric stenosis 
                      2- Gastric Atresia                 3- Antral web 

                     4- Duplication cyst 

III- Duodenum:  1- Atresia                           2- web              

3- Malrotation ( midgut volvulus              

4- Extrinsic compression:  * Annular pancreas            * preduodenal portal vein 

IV- Small bowl :      1- Jujenal  Or ilial  Atresia /  stenosis 

         2- Meconium illus                               3- Midgut volvulus 

        4- Inguinal hernia                                 5- Necrotizing enterocolitis

        6- Duplication cyst 

V- Large bowel :      1- Hirsch sprung disease 

         2- Functional immaturity                     3- Colonic stenosis / Atresia 

        4- Imperforate anus                               5- Necrotizing enterocolitis
        6- Duplication cyst 
*      *      *      *       *
Esophageal Atresia

C.P. : * Chocking during swallowing  * Inability to feed or passing a tube
Types :  1-   80 %  proximal blind pouch -  Distal fistulized with trachea 

             2-   10 %   Both Proximal & Distal pouches are blind (  without fistulae )

             3-   1-3 %  Both    "            &    "     are fistulzed 
             4-    1 %    Proximal fistulized    -   Distal Blind pouch 
( Radiology :
     A) Atresia with fistula:
* Upper pouch distended with air seen in lower neck / upper chest.
 Tracheal narrowing. *
* Distended abdomen with gases.
* Aspiration ( tend to have pneumonia. 
 13 pairs of ribs  &  associated other anomalies. * 
     B)  Atresia without fistula :
* Distended upper esophageal pouch.
* No air in abdomen. 

* Associated other anomalies. 

Diagnostic Technique:
* Making X ray film after inserting a nasogastric tube

* "Tube Oesophagram" ( by inserting a nasogastric tube , injecting water soluble contrast , & gradual withdraw of the tube  

Isolated T.O.F.
C.P. :   it present later in infancy or childhood with 

       * Cough during swallowing    * Frequent chest infections 

(Radiology : 

    By " Tube Oesophagram " & Pt is prone , horizontal beam used ( fistula tend to by N shape more than H shape ( i.e. from prox 1/3 of esoph.-- obliquly Down( to trachea ) 

D.D. difficult swallowing in neonates : 
1- Esophageal Atresia & T.O.F.

2- Bil coanal Atresia ( inability to breath during suckling

3- Circopharengeous muscle dysfunction.

4- Obstruction of lower end of esophagus :  by * cartilaginous ring  
* G.O. reflux +/- stricture
5- Prematurity                          6- Neuro muscular disorder ( regurgitation 

 ( Spontaneous esophageal perforation :

* Rare              * esp. in lower Rt aspect 

* ( Rt pneumonia & Rt hydro pneumothorax
( Spontaneous stomach perforation :

* Occur due to : Acute gastric ulcer / focal hypoxia 

* X-ray :  Massive pneumo-peritoneum   &  no air in stomach   
*         *         *         *        *
INTESTINAL OBSTRUCTION
* Appear as distended loops with fluid levels above obstruction level . 
* D.D. :  Gastroenteritis

* In infants it is difficult to differentiate Large or Small bowel obstruction.
( Time of air traveling to each part of GIT:
	Caecum                                      3 : 4 h
	Stomach                          with in minutes

	Sigmoid                                     8 : 9 h
	Upper small int.                      5 : 30 min

	Rectum                                    up to 12 h 
	Lower "     "                                    3 h


( Functional ileus :

   
* Occur in premature.

( Aet. :  * Immature gut (esp. Lt colon )        * Sepsis         * Hyper Mg 

( C.P. :  * Delayed passage of meconium up to 24 h 
* Uniformly distended bowel 

* No peristalsis up to 2 : 3 days 

*  It may cause meconium plug syndrome 
(ENEMA :  (Narrow colon distal to splenic flexure   ( D.D. :  Hirsch sprung disease ( repeat enema after 2 days ( same finding in Hirsch sprung D.
Small bowel obstruction 
Causes of small-bowel obstruction in infants and older children
· Adhesions
· Appendix mass
· Congenital cysts (duplication, mesenteric/omental)
· Crohn's disease 
· Closed loop volvulus 
· Intussusception
· Inguinal hernia
· Ingested foreign body
· Malrotation and volvulus
· Meconeum ileus equivalent/DIOS (cystic fibrosi)
· (Malignancy—rare (lymphoma)
Atresia / stenosis :

* Occur at any level  ( due to intra uterine ischemic episodes , so no other anomalies occur with it )

* Complete or incomplete                         * single or multiple 

( X ray : - Dilated loops + fluid levels prox. To obstruction 
                - +/- calcification of the obstruction segment
Meconium ileus :
( Aet. : Thick sticky Meconium due to  - cystic fibrosis      

                  - pancreatic duct Atresia (absent panc. Secretions

( Pathology :  * Thick Meconium ( difficult to pass through terminal ileum

 * Intestinal perforation :   @ prenatal (  pseudo cyst  - chemical sterile peritonitis 

                                               @ Post natal : pneumo peritoneum - peritonitis 
( Radiology :  Following 4 signs + No meconium up to 24 h ( Diagnostic
1- Low small bowel obstruction     2- loops variable in size  

3- Mottled / Bubbly appearance ( due to Meconium + gases ) esp. in Rt iliac fossa 

4- No or few fluid levels  ( if appear early ( suggest volvulus ) 

5- Peritoneal & mural calcification      6- Peritonitis & pneumo peritoneum

7- Narrow colon ( due to disuse – Reversible state ) 
( Enema with hypertonic water soluble contrast media ( softening meconium  & stimulate motility . 
Anomalies of mid gut rotation : 
A- Non rotation :    
        ( Aet. :  * Misnomer , As rotation 90 rotation instead of  270 anti clockwise  rotation 

       ( Path.: * All small bowel ( lie in Rt side of the abdomen 

                *Colon                 (  lie in  Lt side of the abdomen 

B- Reversed Rotation :

( Aet. :  * 90 clockwise rotation           
       ( Path :  Transverse colon lie behind duodenum 
C- Malrotation :
       ( Aet.: * Incomplete rotation  ( Gut in-between non rotation & normal rotation  

       ( It give no symptoms , but predispose to : * Peritoneal Ladd's  bands 

                                                     * Short attachment of mesentery ( volvulus       
( C.P. of  mid gut rotation: 
* High obstruction , intermittent , partial or complete 

* Volvulus                                      * Malabsorption

( Radiology ( Enema & meal ) :
1- Coecum is displaced upward & medially above level of iliac crest 

2- Duodeno-jujenal junction : displaced downward & medially ( normally lie to the left of L1/L2 ) 

3- +/- Duodenum bands 

4- Short distance between ligament of Trietz & cecum  
5- Small bowel volvulus:  one of the following patterns 
      a- Normal appearance   

      b- Fluid filled loops & No gases in abdomen = normal venous drain 

      c- Gas & fluid filled loops = gas not absorbed ( impaired venous drain 
*         *         *         *        *   
Causes of small-bowel thickening
· Infections
Yersinia, E. coli, Mycobacterium tuberculosis, M. avium intracellulare,

Campylobacter, Salmonella, Shigella, Giardia, Cryptosporidium, Ascaris
· Inflammatory : Crohn's disease , Eosinophilic gastroenteritis
Chronic granulomatous disease
· Vascular
Intramural haematoma (Henoch–Schiinlein, haemophilia, idiopathic
thrombocytopenic purpura, bleeding diathesis, trauma, Arterial or venous insufficiency.
* Lymphatic obstruction or malformation , intestinal lymphectasia
Angioneurotic oedema
· Metabolic : Hypoproteinaemia ,  Amyloidosis
· Latrogenic : Graft-versus-host disease  , Radiotherapy
· (Neoplastic: Lymphoma

Large Bowel  
(Causes of colitis in childhood

· Infectious—Campylobacter, E. coil, Salmonella, Shigella, Yersinia, amoebae
· Inflammatory bowel disease
· Ischaemic colitis
· Irradiation colitis
· Graft-versus-host disease
· Haemolytic uraemic syndrome
· Pseudo membranous colitis
· Behcet's syndrome
* Crohn's disease *
 Pre pubertal child or Adolescent AGE: 
C.P.: ( (non-specific symptoms) :

      * Anorexia   * Weight loss   * Short stature      * Delayed puberty
         ( G.I.T. Symptoms: 
     * Diarrhea   * Abdominal pain.
(RADIOLOGY:  
Barium enema -- largely replaced(  by endoscopy: 

  ( Reducing radiation burden
 ( Enabling direct visualization and biopsy. 
 CT:   * Transmural bowel wall thickening   * 'Creeping fat' within mesentery
, ,        * Strictures,      * Localised collections  * evidence of fistula
MRI:   Non-invasive non-ionising method for the assessment of disease extent.
*Intussusception*
 AGE :  Peak 6 months :  2 years 

     (diagnosis should also be considered in young infants and older children)

PATHOLOGY: 
    * Invagination of a segment of bowel (intussusceptum) –into( the contiguous segment (the intussuscipiens)
( Venous obstruction (  oedema and haemorrhage into the bowel wall(
if unrecognized( wall necrosis and perforation. 
  * The IleoColic segment( is most frequently involved ( 90%)
  *  IleoIeoClic,   CloClic and   IeoIeal   may occur
( Most cases (>90%):  following a viral gastroenteritis (  inflammation and enlargement of the lymphoid tissue in Peyer's patches 
((5-10%) there is a pathological lead point, such as:  *Meckel's diverticulum,  *Duplication cyst  *Polyp   *Lymphoma (More with atypical age groups.
C.P.: 

( Classic presentation: 

* Episodic abdominal pain. 
* Screaming + passage of blood and mucus ( red current jelly)
* Considerable fluid shifts (  haemodynamic instability
(RADIOLOGY: 

( X Ray abdomen: may demonstrate an 
· no definite abnormality is seen ( majority of cases
· absence of bowel gas in the right iliac fossa +  rounded soft-tissue mass
· Crescent of air at the apex of an intussusception,     
· Small-bowel obstruction. 
( U.S. : ( highly sensitive screening tool for intussusception)
 * Transverse sections:  

       (  Mass with multiple hypoechoic concentric rings
central hyperechoic crescent of mesenteric fat between the two layers of the intussusceptum ( confirms the diagnosis


  * Longitudinal images: 

( reniform shape " pseudo kidney appearance"
* Small crescents of peritoneal fluid may be trapped between the layers  
* Free fluid in small amount is common.
* Small lymph nodes are frequently found within the intussusception
 ( DOPPLER: 

Colour flow within the mass suggests bowel wall viability
· Radiological reduction is the treatment of choice, 
· Absolute contraindications :  Peritonitis  and  Perforation
.

PAEDIATRIC ABDOMINAL MASSES

*** The majority of abdominal masses in childhood arise from the kidneys

RENAL MASSES
( Causes of paediatric renal masses
I-Congenital
· Multicystic dysplastic kidney
· Pelvi-ureteric junction obstruction
· Cystic renal disease—polylcystic kidneys (ADPCK, ARPCK), tuberous
· sclerosis, Meckel–Gruber syndrome, Zellwegger's syndrome, Jeune's
· thoracic dystrophy, Beckwith–Wiedemann syndrome, von
· Hippel–Lindau disease, trisomy 13, 18 and 21, simple cysts
· Pelvicalyceal system dilatation
II- Infection
· Abscess
· Focal nephritis
· Xanthogranulomatous pyelonephritis
III- (Neoplasms
· Malignant(*Wilms' tumour, *clear cell sarcoma, *rhabdoid tumour,
*lymphoma,  *renal cell carcinoma (rare)
· Benign( *angiomyolipoma, *mesoblastic nephroma, 
                     *multilocular cystic nephroma
IV- Vascular

· Renal vein thrombosis
· Haematoma
* Wilms' tumor (nephroblastoma) *
 * Incidence: commonest renal tumour of childhood (( 10% of childhood

Malignancy)
* Age : ~ under 5 years of age,   ~ peak incidence: 2 and 3 y  
 * C.P. :  ~ asymptomatic mass. 

           ~ abdominal pain                      ~ haematuria    ~fever
        ~   hypertension ( renal ischaemia or increased rennin.

    ( Associated anomalies :  increased incidence in
   * sporadic aniridia       *  hemihypertrophy 

   * Beckwith–Wiedemann syndrome    *Drash syndrome
, ,* horseshoe kidney. 
* Pathology :

         ~ focal or diffuse masses within the renal cortex or medulla,
~ Bilateral synchronous tumours ( 5-10% of patients        
       ~  Nephroblastomatosis:  (found in all bilateral cases)

              - the persistence of fetal blastema( precursor  of Wilms' tumour 

           - Its Radiologically appear as :
           (U.S. : hypoechoic mass.             (C.T.: low attenuation.

          (M.R.I.: may help indifferentiation of Wilms' foci from nephroblastomatosis 

( Radiology: 
   (U.S.:  * Echogenic and heterogeneous
.             * cystic areas ( haemorrhage and necrosis
          *The renal vein and IVC may be distended with tumour thrombus
.       *Enlarged retroperitoneal lymph nodes ( indicate tumour spread

(CT :  * 'claw sign' = renal origin of the tumour
          * Calcification : in few cases ,( unlike neuroblastoma) 
==> SPREAD : * The contralateral kidney should be examined for

       synchronous tumours or evidence of nephroblastomatosis.

* lung ( commonest site of distant spread        
==> STAGING : (by imaging and surgical findings):

Stage 1( Encapsulated tumour, completely excised
Stage 2( Extends beyond the kidney, completely excised
Stage 3( Residual tumour confined to the abdomen or nodes
Stage 4( Haematogenous metastases (lung metastases on CXR or CT)
Stage 5( Bilateral tumours at diagnosis
* Classification into favourable and unfavourable histological groups

is also important in determining prognosis. 
==> prognosis : Five year survival exceeds 90% in those with early stage and favourable histology.

( Other malignant renal tumours (
( Clear cell sarcoma
( peak incidence of 9 years of age 

( Metastasis to bone > lung 
( Rhabdoid tumour ( poor prognosis


         ( primaries are similar to Wilms tumour.
lymphoma Renal involvement :  more common in non Hodgkin's lymphoma (
( manifests as multiple hypoechoic or isoechoic masses
(Direct invasion from contiguous retroperitoneal lymph nodes, solitary
masses and diffuse infiltration are also described.
( Leukaemic infiltration: ( kidneys:  enlarged, slightly echogenic, loss of normal corticomedullary differentiation.

*
*Benign Renal Masses
==>Which include:  
*mesoblastic nephroma,                  * multilocular cystic nephroma
*angiomyolipomas. 
(Mesoblastic nephroma: *in neonates       
 *asymptomatic 
*imaging features(  ~solid tumour           ~similar to Wilms' tumour. 
(Multilocular cystic nephroma: 

 * Bimodal age distribution : most frequently in( boys under 4 years
( young adult females. 
* Ultrasound and CT: ( focal mass containing multiple non-communicating cysts separated by fibrous septae.
      The septae may contain microscopic Wilms' tumour foci( surgical resection is recommended
(Angiomyolipomas:  
* Tuberous sclerosis( is a common feature in the older child 
* Renal cysts(  are the more frequent renal manifestation in the younger child.
* Ultrasound: ( characteristic well-defined peripheral echogenic masses.
* CT: ( fat content of the lesions is well demonstrated
*Complication :  by intralesional haemorrhage
.

==> Renal abscesses: 

* similar imaging features to those described in adults
* Ultrasound(  ~ single or multiple thick-walled hypoechoic cystic lesions        ~Echogenic debris and septations may be demonstrated within it.
.            ~ Perirenal inflammatory changes( may be visualized
          ~~ Focal bacterial nephritis (may occur) ( ill-defined hypoechoic or hyperechoic pseudomass  with reduced or absent Doppler flow
* follow-up imaging (  exclude other focal mass lesions.
_________________________________________________________________
Adrenal masses

2- Neuroblastoma      
1- Adrenal hemorrhage
 3- Adrenocortical tumours (carcinoma and adenoma) ( rare 
4- Adrenal cysts ( mostly due to resolving adrenal hemorrhage  
( Adrenal hemorrhage (
* Incidence: - Commonest cause of adrenal mass in neonates.
                    - Uni or Bilateral 

* Etiology: - Perinatal stress due to : ~Hypoxia    ~Hypotension    ~Septicemia
                                                          ~ Anticoagulation therapy 
( Radiology: 
      ( U.S.: ~ Avascular heterogeneous mass   

                    ~ on follow up : clot retraction ( become smaller & more cystic  
                   ~ Calcification (may occur) ( Hyperechoic rim or clcific foci.
*Complication:  ~2ndry infection ( abscess            ~Adrenal insufficiency (rare)


((
(( Neuroblastoma
   *Incidence: (Commonest Malignancy ( solid – extra cranial ) in children. 
    * Pathology : ~ From neural crest tissue : @ In adrenal gland or 

                                                                   @ Any where along symp. Chain.

      ~ Sites : @ Abdomen( 70%  ( 23% adrenal)     @ Chest ( 20 %
                    @ Head & neck ( 10 % 

     ~ Age : Mostly under the age of 5 years, with a median age of 22 months.
.
* C.P.:  1- Parents or carers may detect a palpable abdominal mass
.           2- few Other non-specific symptoms are and (anaemia, weight loss)
            3- Metastatic Manifestation : ( paraneoplastic syndrome : 

include   * bone pain  * marrow failure,  * cord compression from

               * extradural spread and the 'dancing eyes' syndrome (myoclonic encephalopathy of infancy)
.* Laboratory :   Mostly elevated urinary catecholamines (homovanillic acid
and vanilylmandelic acid), N.B. these may be normal in neonates.
( Radiological investigation: includes * ultrasound,  *CT 
,                                   * MRI if intraspinal extradural extension is suspected, 
                              *99mTc-MDP and Mll3G scans. 
( FINDINGS : 
      @ Ultrasound:  ~ Hyperechoic mass, in the adrenal or 
                                  central retroperitoneum. 

                             ~Often with flecks of calcification

                            ~ Occasionally the tumour is cystic in neonates
   @ CT :   ~ 90% of cases calcification within the low-attenuation mass

                  ~ The most characteristic imaging feature is encasement of adjacent vessels( Aorta and IVC are frequently displaced anteriorly and partially 
              ~ or completely encased by the mass.  
  @ M.R.I.: 
          ~ Intraspinal extradural extension.       ~ Metastasis  
@ 99mTc-MDP scintigraphy: 
~  for detection of bone metastases: (  periosteal sunray spiculation in association with a soft-tissue mass.
~  MIBG scans have a role in the detection : * primary disease  * metastases         * recurrent disease
( Metastases:  are most commonly to  - bone cortex,   - bone marrow    - liver.
( Staging:

Stage I ( confined to organ of origin

Stage II( extending beyond organ of origin, unilateral nodal disease
Stage III( extending across the midline, bilateral nodal disease

Stage IV (distant metastases

Stage IVs(age < 1 year, localised primary (stage I or II),

metastases to liver, skin and/or bone marrow.
Hepatobiliary masses

*INCIDENCE:  ~ 6% of all abdominal masses in childhood.
                   ~ Two-thirds of these are malignant(
               .~ one-third benign
( Most common hepatic mass in the newborn: 
                                        benign infantile haemangioendothelioma

(  Metastases to the liver:   ~ more common than primary hepatic tumours 

     ~ Most frequently associated with:  *neuroblastoma   *Wilms' tumour,          *lymphoma           * leukemia
( ( Hepatoblastoma (( 
*INCIDENCE:  most common malignant hepatic tumour.

* AGE :   ~under the age of 5 years     ~majority under 2y (greater in males)
* Predisposings:  There is an increased risk associated
1- Beckwith–Wiedemann syndrome    2- familial polyposis coli 
3- trisomy 18.
*PATHOLOGY :  ~It  arise in previously normal liver , no association with cirrhosis
.

* LAB.: Serum alpha-fetoprotein ( elevated, used as a marker for monitoring
.

*
 ( RADIOLOGY: 
     * U.S.:   ~ Hyperechoic masses      ~Single or multiple   

                  (distortion of the adjacent hepatic vascular architecture
.

~ Heterogeneous low-attentuation lesions.       * C.T.: 
                  ~ Areas of necrosis and haemorrhage.
                 ~ often containing coarse calcifications.
. 
    ~ Signs of malignancy (ultrasound, CT or MRI):  

     Vascular invasion, tumour thrombus formation within adjacent hepatic vessels 
(SPREAD:   * via intrahepatic IVC === >  Right atrium 
             * The lung is the most frequent site of metastases. 
 * less common sites :  ~ Bone    ~ Bone marrow    ~Brain         
(PROGNOSIS: is largely determined by surgical resectability. 
(Hepatocellular carcinoma (HCC) (
*INCIDENCE:  ~ older children (age 5-15 years)
* PREDISPOSINGS:  (pre-existing liver disease,as: ~ cirrhosis, hereditary
      ~ tyrosinaemia,                        ~ glycogen storage disease, 
      ~ biliary atresia and chronic    ~ hepatitis. 
 (  Fibrolamellar type of HCC: * rare     * with no pre-existing liver disease
( RADIOLOGY :   similar to hepatoblastoma. 
.
(  Embryonal rhabdomyosarcoma of the biliary tree       and
(  Undifferentiated embryonal cell sarcoma 
                                  are occasionally encountered in childhood.
( Haemangioendothelioma :
    * INCIDENCE: most common hepatic mass in the newborn.
              ( Most cases present in the first month of life.
   * PATHOLOGY:  - Multifocal ( haemangioendotheliomatosis ) or   - solitary                           .

* C.P.:  include 
    - Hepatomegaly      - High-output congestive cardiac failure   - Haemorrhage-                  - Cutaneous haemangioma : in 40 % of cases                                                                      - Coagulopathy
      
( RADIOLOGY:     - single or           -multiple 
          - Intraparenchymal hepatic lesions ,with large high-flow feeding vessels. 
     - Large lesions : (Decrease in the calibre of the abdominal aorta below the level of the coeliac trunk.  
    (  CT :  typical enhancement pattern ( 
          1-Early peripheral enhancement.    2- Subsequent filling in of the mass
(  MRI :   * T1( lesions are low signal.    *T2(, imaging, high with large vascular signal voids
The natural
* MANAGEMENT:
                - symptomatic control of cardiac failure
           - high-dose steroids and alpha-interferon may be required for a period
       - In refractory cases(  embolisation of the feeding hepatic arterial branches may be necessary
( Mesenchymal hamartoma:
  * INCIDENCE:   - Rare entity       - children under 2 y
*  PATHOLOGY:  - Developmental anomaly rather than a true neoplasm
,                         -  Multicystic mass comprising : mesenchyme , bile ducts. 
( OTHER RARE BENIGN HEPATIC LESIONS
  * FOCAL NODULAR HYPERPLASIA: 
       with imaging characteristics as described in adults
* HAEMANGIOMAS:  - In children( often hypoechoic 
                              - In Adult ( high echogenicity 
* HEPATIC ADENOMAS: 
 - Glycogen storage disease type 1   -  Fanconi's anaemia      - Galactosaemia
* HEPATIC CYSTS:                    
  ( Congenital hepatic cysts: 

        ( Rare.           – Isolated (   * tend to be solitary  *occur in the right lobe
                                -- Multiple  , associated with :  

                           ~ Autosomal dominant polycystic kidney disease.
                           ~ Or von Hippel–Lindau syndrome. 
         (Ultrasound:  * Anechoic thin-walled cysts
few fine internal septations     *  +/- 
   ( Acquired cysts:  may be due to - echinococcal disease
                                                          - Abscesses         - Resolving haematomas
( HEPATIC ARTERIOVENOUS MALFORMATIONS: 
 ( causing significant shunting haemoangioendotheliomas
  (  present in a similar manner to with congestive cardiac failure in the neonats.
    ( Ultrasound:
           * Multiple large vascular channels ,  no solid mass component
          * Vascular communication may involve two or all three of the arterial, portal venous and systemic venous systems 

 HEPATIC ABSCESSES:  *. 
Multiple small (<1 cm) 'target' lesions with a hypoechoic rim are typical of fungal microabscesses in the immunosuppressed patient
(Choledochal cysts( 
* ETIOLOGY:  -It is  Congenital dilatations of the biliary tree.
 - It remain under debate
  - But it may be : *Congenital stenoses &   * anomalies in the insertion of
into the pancreatic duct( reflux of pancreatic enzymes  & weakening CBD  wall
   - TYPES of CBD insertion:  four types
    Type I A Fusiform dilatation of the CBD below the cystic duct
    Type I B Fusiform dilatation of the CHD and CBD
    Type 2 Eccentric diverticulum off the CBD
    Type 3 Choledococele—dilatation of the distal intramural portion of the CBD
    Type 4 Caroli's disease— saccular dilatations of the intrahepatic bile ducts
* PRESENTATION: @ Mostly during  childhood 

         @ Delayed presentation in adult life may occur. 
   - (20% of cases) Classic triad of:  * episodic abdominal pain.    * jaundice 
                                                                 * Right upper quadrant mass.
(RADIOLOGY: 

( ultrasound  & CT :   demonstrated The connection of a right upper quadrant cyst to the biliary tree.
( Tc-HIDA scintigraphy: will show accumulation of tracer within the Cyst.

N.B. MRCP, are helpful in preoperative planning.
* COMPLICATIONS:
  - Cholangitis      - Biliary calculi   -  Biliary cirrhosis
 - pancreatitis     - Ruptured choledochal cyst. 
 - Spontaneous perforation of the cyst ( rare )
(Acute Cholecystitis( ) )
 * Calculous Cholecystitis
* Etiology:  
  I- Idiopathic    
 II-  gastrointestinal disease:                        1-Total parenteral nutrition    
       2-short-gut syndrome    3- Crohn's       4-cystic fibrosis disease
 III- Hemolytic disorders: 
       1- sickle-cell disease             2- Thalassaemia
IV- Diuretic therapy in premature infants
(RADIOLOGY:  ( similar imaging features to adults )
 - Associated with a thickened hyperaemic wall
Acalculous cholecystitis**
* ETIOLOGY:  - high dependency or intensive care setting
                          - associated with:  septicaemia or trauma
* PATHOLOGY:  ~ acute inflammatory changes occur + No gallstones. ~Gallbladder hydrops (acute dilatation of the gallbladder with a normal wall thickness)
_________________________________________________________________
Pancreatic masses
( Pancreatic pseudocysts:
  *INCIDENCE:  - Most frequently encountered cystic pancreatic mass 
  * ETIOLOGY:  - As the sequelae of previous  Pancreatitis or Trauma
( Primary pancreatic tumours:    - Are rare in childhood. 
  -They include:
· Pancreaticoblastoma, with a peak incidence of 4 years
· Solid and papillary neoplasm epithelial ( girls in the 2nd decade of life
· Endocrine adenomas (insulinoma , gastrinoma ).     
· Burkitt's lymphoma  : (  diffuse infiltration and enlargement of the gland
( Chronic fibrosing pancreatitis:
     -  is a rare disease of unknown aetiology
    -  progressive fibrosis of the gland (* diffuse enlargement
                                          or      * localized `pseudomass' (may mimic a tumour).

_________________________________________________________________

SPLEEN
( Causes of splenomegaly
· Infection:  

- mononucleosis,     - tuberculosis,       - septicemia,      - typhoid, 
     - malaria                  - schistosomiasis,  - kala-azar
· Portal hypertension
· Haemolytic anaemias    - thalassaemia,    -sickle-cell disease Haematological malignancies     - leukemia,      - lymphoma
· Infiltrative disorders     - Gaucher's disease,   - Niemann–Pick disease
                                                    - Langerhans' cell histiocystosis
· Collagen vascular disorders:      - rheumatoid arthritis  - Congestive heart failure
Wandering spleen
* DEF.:  a spleen found in an ectopic location outside the left upper quadrant
* ETIOLOGY: lax or deficient suspensory ligaments
* PRESENTATION:  ~ Acute abdominal pain absence of a correctly positioned
Spleen.

    ~ Abdominal mass with splenic shape 
* COMPLICATION: may be complicated by torsion
( RADIOLOGY: 
( U.S.: sonographic characteristics( mass have splenic shape but absent Doppler perfusion. 
* Low position spleen , more hypoattenuating with more progression of:(CT.

infarction process     
(Splenic lesion(
( Splenic cysts:

· Congenital (epithelial or epidermoid cysts)
· Acquired: 2ndry to * Trauma,* Infarction or  * Hydatid disease
( Splenic abscesses: may result from  
· Haematogenous spread
· Superinfection of a pre-existing:  - cyst, - haematoma or - infarct
( SPLENIC FOCAL LESIONs:
       ( Multiple small hypoechoic lesions
                      Depends on the clinical scenario. 
* D.D. includes: 
- Fungal disease in the immunosuppressed patient (Candida, Asper Cryptococcus)
- granulomatous disease, 
(-Bacterial microabscesses:  Bacterial endocarditis, intravenous drug abuse), 
-(DILS)  Diffuse infiltrative lymphocytosis syndrome in HIV-infected children.
- Extramedullary haematopoiesis and, 
- (Metastases:  rarely, 
     ( Benign focal splenic lesions:  include
- Haemangiomas
- Lymphangiomas, 
- Arteriovenous malformations and 
- Hamartomas
( Malignant infiltration: 

  ~ By lymphoma or leukaemia 
 ~ Usually (  in diffuse enlargement, 
 ~ Focal low-attenuation lymphomatous masses may occur.
_________________________________________________________________

Gastrointestinal masses

· Duplication cysts 

· Mesenteric / omental cysts ( discussed earlier )
· Primary bowel malignancies :  Rare in childhood.


:
The commonest is Burkitt's non-Hodgkin's lymphoma-
                       ~ Ill-defined mass of adherent bowel loops with 
                     ~ Infiltration of the adjacent mesentery and 
                  ~ Lymphadenopathy.

 - Colonic carcinoma: ( very occasionally described in adolescents

- Inflammatory masses:  are encountered more frequently. 
( N.B. In the absence of classical symptoms, perforated appendix may be missed & present lately by mass formation )  
- Inflammatory bowel masses  with fistulas to adjacent viscera are seen in:  
· Crohn's disease. 
· Tuberculous disease: often associated with ascites & lymphadenopathy.
_________________________________________________________________
Pelvic  Masses

( Rhabdomyosarcoma (
( Commonest pediatric soft-tissue sarcoma(
* INCIDENCE:  ~ 5-10% of childhood solid tumors.
        ~ Age distribution is bimodal with peaks at 2-6 years and 14-16 years
* PATHOLOGY:   - Site : The pelvis is the most frequent site , followed by the head and neck region
 ( in Boys: Mostly  from   Prostate or  Bladder Base 
( in Girls:  Bladder, vagina or uterus. 
        - Tumour is aggressive, with invasion of adjacent viscera and pelvic
side-walls 
( SPREAD: distant spread to  Lymph nodes,  Lung  and  Bone.
( Causes of presacral masses childhood:
· Tumours
           * Sacrococcygeal teratoma
 Neurogenic tumours (neuroblastoma /ganglioneuroma /neurofibroma*           
           * Dermoid
           * Lymphoma

           * Sacral chordoma
· Rectal duplication cyst
· Neurenteric cyst
· Ectopic kidney
· Anterior meningocele
· Abscess
· Haematoma
Sacrococcygeal teratomas
* PATHOLOGY: 
 ~ Derived from all three germinal layers. 
 ~ Arise from the ventral surface of the coccyx.
 ~ Types: 
· Type I ( tumors are predominantly external
· Type II  ( external and intrapelvic,
· Type III  ( extend superiorly into the abdomen
· Type IV  (  purely intrapelvic. 
~ All lesions are benign at birth
~ (Malignant transformation increasing by time( surgical resection as early as possible
* PRESENTATION: is usually at birth
  - Large pelvic or gluteal mass. 
  - Containing solid cystic, calcific and fat components

  -  Intraspinal extension may be delineated on MRI
  - Small type IV tumours ( No visible external component(  present later
With malignant elements ( bad prognosis than those diagnosed at birth. 
 *   *   *   *   *    *
Ovarian masses
* Approximately 65% benign   35% malignant.
 ( The majority of malignancies are germ cell tumours,      
      ( smaller number of stromal sex cord tumours and epithelial carcinomas
* Simple ovarian cysts: In neonates may be found ( over stimulation of normal follicular development ( maternal hormones
In pubertal girls: due to failure of involution of a follicular or corpus lineal cyst 
* Hemorrhage into the cyst:  
( U.S.: cyst with fine septations and internal debris.
*Paraovarian cyst:   difficult to distinguish from ovarian cysts.
. 
( Ovarian teratomas
- 90% are benign            

- ( Malignancy more suspected with: * increasing size * large soft-tissue component  
- usually present at puberty 
 ( CT:  a mass is  - well circumscribed  
 - mixed (cystic , solid) with fat and calcific components
 - It is not possible to determine is it Benign or Malignant on imaging
Unless ( evidence of local invasion or metastatic spread. 
* Mucinous or serous cystadenomas 
- may be Benign or Malignant
* Adnexal torsion *
      INCIDENCE: - At any age          -  Most frequent in the first two decades 
      PATHOLOGY:  - It occur in  normal ovary or contain a cyst or tumour
     - Rotation of the ovary on its vascular pedicle (  venous and arterial    compromise( congestion and hemorrhagic infarction.
     PRESENTATION: 
* Acute lower abdominal pain (often a history of previous similar episodes)
* Vomiting.
  ( RADIOLOGY: 
(U.S.: - Enlarged swollen ovary with peripheral cysts
                - Free fluid in the pouch of Douglas
( Doppler flow:  - usually absent. 
   - Some signal may be obtained ( dual supply from the ovarian and uterine As.
* Pediatric Abdominal Cysts *
* Hepatobiliary
    - Choledochal cyst
   - Gallbladder hydrops
* Gastrointestinal
     - Duplication cyst
    - Omental/mesenteric cyst
* Urinary tract
    - Renal/parapelvic cyst
   - Severe hydronephrosis/pelviureteric junction obstruction
Cystic Wilms' tumour (rare)   -
 - Urachal cyst
* Adrenal
   - Resolving adrenal haemorrhage
Cystic neuroblastoma/ganglioneuroma (rare)  - 
* Pancreatic
   - Pancreatic pseudocyst
* Pelvic
   - Ovarian cyst 
  - Teratoma/dermoid cyst
* Anterior meningocele
* Abscess
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