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case :

( history of trauma + LUQ pain ) —
Pseudo-cyst at pancreas

case :

A 2-years-old M presents with abdominal mass What is DDX ??
Tumors JLikYl sic dsaas (Wilms , neuroblastoma)

case|:

A 2-days-old M presents with abdominal mass — renal masses

3 Age is important in DDX




History

A child is seen by the PCP, Primary care physician

- The mother has noticed the child’s
abdomen was different upon bathing
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History Discussion

« What other points of the history do you want to

know'? Age is important for DDX so if 2 years old patient with abdominal mass think of tumours =
" wilms ( painless ) & neuroblastoma ( painful ) . If 2 days patient with abdominal mass think
of renal masses .

- |Agel a crucial factorthat - Medical hx: associated medical
may adjust the differential illnesses. Previousconcerns for
diagnosis ( Anorexia, wt. Loss ) N€Maturia or hypertension?

« Mass:duration, associated T + Family hx: syndromes (Beckwith-
pain,/changesin eating[‘a'ng Wiedemann, WAGR, Gardner)
elimination patterns, history » ROS: night sweats, malaise,
of trauma bleeding orbruising, skin

« Birth hx: prematurity, difficult changes
birth, prenatalcare

N\ B * The most common tumor in the pelvis is (( teratoma ))
STEPS P

Sacro-coccygeal teratoma

* Common presentation = asymmetrical abdomen




Beckwith-Wiedemann syndrome

BWS

| — triad :
% ¢ large birth weight &
length (macrosomia)
b * overgrowth of one
side of the body
(hemihyperplasia)
e enlarged fongue
(macroglossia)

Macroglossia, hemihyperplasia, omphalocele, neonatal hypoglycemia,
macrosomia, embryonal tumors (e.g., Wilms tumor, hepatoblastoma,
neuroblastoma, and rhabdomyosarcoma), visceromegaly
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e wilms tumor & ‘neuroblastoma’ are the most common
tumors in neonates.

Compress the functional causes cyst or dilation

INFANTS

functional & non-functional part
The most common abdominal =

Intraperitoneal - 20%%

¢ GI Masses - 15%

e Duplication

e Meconium ileus

e Mesenteric-omental cyst
¢ Hepatobiliary - 5%

e Hemangioendotheloma
e Hepatoblastoma

e Hepatic cyst

e Choledochal cyst — cystic dilation
e Hydropsof gallbladder i,lthe

biliary free

mass in infant in in flank

Hank - 65%  (( Most common origin
e Renal - 55% of flank is renal ))
¢ Hydronephrosis ( Most common cause )
¢ Polycystic kidney Of renal mass
e Mesoblastic nephroma
e Renal ectopic
e Renal vein thrombosis
¢ Nephroblastomatosis
e Wilms tumor (Nephroblastoma)
¢ Nonrenal - 10%
e Adrenal hemormhage
(Waterhouse Friderichsen
syndrome)
¢ Neuroblastoma Seen above
the kidney

STEPS

Pelvic - 15%
e Hydrometrocolpos

e Ovarian cyst
e Sacrococcygeal teratoma




* Hydranephrosis is diagnosed by US — cystic dilation

* if there is a solid mass on US — thinK of wilms tumor

Wilms Tumor

Distended

renal pelvis

Normal kidney Hydronephrosis

{. ALL RIGHTS RESERVED

Obstruction is at the uteroplevic junction
+ Ureter
dilatation of the pelvis >1 cm /

, Build of urine inside kidney

Kidney

Wilms
tumor

[ g |
bd
Cleveland
Clinic
©2021

Neuroblastoma vs Wilms tumour

Neuroblastoma Wilms tumour
arises from the J Calcification
neural crest which common

Calcification uncommon
found in the medulla

of the adrenal gland.
Arises from kidney
Lifts vessels j
away from
vertebrae

Crosses

Extends into
Irregular contour as venous system
it has no capsule

Encases vasculature Smooth contour due to

capsule =
QO

Pt




Sacrococcygeal teratoma (SCT) :
May compress the bowel & causes Constipation

mass has tissue from endo, meso and ectoderm Layers.

CHIDREN AND ADOLESCENTS
Intraperitoneal — 18%
e GIMasses - 12%
e Appendicealabscess
Aank - 78% e Otherneoplasms
¢ Renal - 55% o Hepatobiliary — 6%
o Wilms tumor e Hepatoblastoma
¢ Hydronephrosis e Hepatocellular ca
e Cystic disease e Choledochalcyst

¢ Nonrenal—23%
¢ Neuroblastoma
e Teratoma

e Otherneoplasms

Pelvic — 4%
e Ovarian cyst
- - ( Hydrometrocolpos
L‘TBI'L\ presence of fluid & bload
in the pelvis




PhYSicaI Exam Such as Neuroblastoma which

causes increase in secretion

of catecholamine — &3 HR

« What specifically would you look for? QP

 Vital Sgns:some tumorscan cause elevated
HR, BP; some massesmay push up on
diaphragm and limit breathing

e NB: This is a neoplasm of neural crest origin,
arising in the adrenal medulla and along the

signs of  sympathetic ganglion chain from the neck to the
Wilms 'rumorpeh/is

Absence of

ris «® Appearance:look forove/rg@Lm

Bruising around the eyes
(Sign of neuroblastoma)

Hoad & H/N[:anirdia ,//laccoon eyes, proptoSs;? protrusion of the
eda —_—
neck — Homer'ssynarome eye ball

S'I‘IEWS Rapid and shallow breathing

Physical Exam

- What specifically would you look for?
e Cardiac:congestive heartfailure
(SCT=Vasular Steal Syndrome)- high blood supply to the

e Lymphadenopathy N

usually have anemia.
e Abdomen:

e Omphalecele, hepatosplenomegaly
e Mass —location, configuration, size,
consistency, mobility, tenderness

e GU: ambiguous genitalia, hypospadias,
CryptorChidism Q«J).)’ ZL&L, opening of the urethra

NE| N in males is not at the
&T.;I.b tip of penis.




Omphalocele :
Birth defect of the abdominal wall

— Sign for wills tumor

abdominal mass + CHF — SCT
abdominal mass + aniridia — wilms tumor

abdominal mass + Raccoon eyes
abdominal mass + Horner syndrome Neuroblastoma

abdominal mass + proptosis

abdominal mass + omphalocele — wilms tumor




Studies (Labs)

- Whatlabs are needed?

1 rue=CBC and differential

Oout — L} rte S, BUN, Cr * Electrolytes disturbance maybe caused
. Clect(o by cystic duplication

anemia__ | jyer function tests
— AmYIase p I|p dSeE — for pseudocyst (;" Catecholamine

If high in the

— Urine: U/A, Vanillylmandelicacid (VMA),urine is
Homovanillic acid (HVA) e
— Markers: alpha-fetoprotein (AFP), B-HCG

If high — hepatoblastoma If high =JSCT

STEPS

Studies (Imaging)

 Investigations:
— X-rays: not usually helpful
— US: good first test (the most diagnostic modality)

— CT:good to help plan surgery and for
staging G To detect the origin

— MR limited application
— Nuclear scans: selective use based on

. . AY
diagnosis used in cases hydronephrosis

to detect the obstruction
\ \
STEPS




CT Scans

Wilms Tumor Neuroblastoma

+ “Claw sign: Sharp angles on either + Calcifications more likely seen
sides of the mass”: Wilms mass in neuroblastoma
arising from kidney

Non calcified mass

S’I‘EIPS

Case Discussion

- Diagnosis
— See flowchart

* Plans
— See flowchart

STEPS




REFER {

Bowel Obstruction

History, Physical, Lab Tests

|
Approach to the Abdominal Mass

‘Abdominal Radiograph

'd

} Calcifications
Bowel gas displacement

Consider: BE or UGI

— Determine the site of the mass

Confirms
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Repai Adrgnal Gther Gystic lid Complex Solid Cysfic
r 1 I 1 f 1 f 1
, - _ . Mesentric Choledochal
ystic Splid  Cytic Sojd Cyjtic  Sojd Omental Intusussception
normal  dilated r I T I
ureter ureter 1 1 1 1 l
Duplication
SCT
i ke l NB RMS Mesentric
- VCUG WT  Adrenal Hy oma SCT HIDA Omental
enal Scan pce Hemgmhoge Y9 Lymphoma
MCKD
® Uretro-
pelvic Posterior urethral valve
junction

# first step is to do u/s if it's cystic dilation ( hydronephrosis) if its solid
dilation ( malignancy)

# the next step in cystic dilation is to see the ureter if its dilated or not ,
if its dilated think of VUJO ( vesico-ureteric junction obstruction) & VUR

( vesico-ureteric reflux ) if its not dilated think of UPJO ( ureteropelvic
junction obstruction )

# the next step in solid dilation is CT scan




Operation

« Goals of surgery is:

- Staging (Invasion and LNs)

- Obtain tissue for diagnosis only, if
not resectable

- Completeresection (avoid disruption
of the margins to avoid tumor
I"LIthI‘E) — causes upgrading of the tumor

- Assistance with radiotherapy, or
assistance with chemotherapy
(Debulking)

STEPS

Complications

* Peri-operative (%(WS@{ _bj adhesions
» |Ileus|is common after any abdominal surgery.

» Post-op |intussusception|jiswell reported,
patticulary afterretropertoneal dissection.

* Long Temm

« Isdependent on the tumortype and whether
rupture hasoccurred.

« Potential foradhesive bowel obstruction.

STEPS




Questions

1. Where do mostabdominal masses
arise?

A. Flank

B. Intraperitoneal
C. Pelvic

D. None of the above

STEPS

Questions

1. Where do mostabdominal masses
arise?

A. Elank
B. Intraperitoneal

C. Pelvic
D. None of the above
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Questions

2. Which isthe most useful first test to
orderto help determine the type of
abdominal mass?

A. X-ray
B. Ultrasound
C. CT scan

D. MRI

STEPS

Questions

2. Which isthe most useful first test to
orderto help determine the type of
abdominal mass?

A. X-ray
B. Ultr n
C. CT scan

D. MRI
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Questions

3. With regards to abdominal masses,
the goal of surgery may include?

A. Staging

B. Obtain tissue fordiagnosis
C. Resection of mass

D. Help adjuvanttherapy

E. All the above

STEPS

Questions

3. With regards to abdominal masses,
the goal of surgery may include?

A. Staging

B. Obtain tissue fordiagnosis
C. Resection of mass

D. Help adjuvant therapy

E. Alltheabove

STEPS & i




Questions

4. With regards to abdominal masses,
avoiding tumorrupture iscrtical to?

Avoiding pathologic misinterpretation
Intraoperative blood loss

Not upstaging the patient

. Decreasing likelihood of postoperative
intussusception

Spuriously increasing tumor markers after surgery

0O wp

m

STEPS

Questions

4. With regards to abdominal masses,
avoiding tumor rupture may be critical to?

Avoiding pathologic misinterpretation
Intmoperative blood loss

Not taging ti tient

. Decreasing likelihood of postoperative
intussusception

Spurioudly increasing tumor markers aftersurgery

opw >

m
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Review

« History and physical are key to help
determine the type of abdominal
Mass.

« Most masses arise from the flank.

« USisthe first test to do to detemine
the source.

« CT isthe next test to help surgical
planning.

STEPS

the second most common solid tumor
Originates from embryonic(:[rl the abdomen

nephrogenic mul'ripo’ren'r% Wilms Tu mor ( Nephroblastoma )

mesodermal cells.

Discussion of History Elements

®Congenital « Weight loss/Appear ill?
a bnorma“tle_s : « Patients with Wilms tumors typically
* Associated with WAGR healthy appearing compared to
syndrome, Beckwith- Neuroblastoma — ill appearing due to
Wiedemann syndrome typical metastatic disease
(BWS), Denys-Drash .
syndrome (DDS=WT+DSD), * Hypertension?
hemihypertrophy and Perliman + 20-25% of patients
syndrome (low muscle . .
tone+DD) Some patients are hypertensive.
e Abdominal pain? Painless mostly
* Most commonly WAGR :
asymptomatic or no R
abdominal pain W. Wl[mg fumOr
e Hematuria? A: Aniridia
» Gross hematuria (18%) C: Genefourinarg

» Microscopic hematuria (24%) R tal Retardati
. mental <erardarion




Figure 75.38 Wilms’ tumour.

e The most common solid tumor in children — CNS tumors (Brain)
¢ The most common solid tumor in the intraperitoneal in children — neuroblastoma
& the Second most common — Wilms tumor

Physical Exam

» Healthy appearing toddler with palpable mass in
abdomen/flank, non tender., asymmetrical abdomen

e Neuroblastoma — tender

STEPS




Physical Exam

» Left sided varicocele — tumor has extended into left
renal vein obstructing left testicular vein— decreases venous

ccccccc

drainage — So, causes

varicocele
vein —_—

-any patient with D

£ =‘ .
varicocele, should be \yﬁ,
checked for Wilms tumor. / ‘,
Vena cava

Right testicular
vein

sTeps |

Varicocele

Absence of
valves

Studies (Labs, Imaging)

Basic Metabolic Panel
* What Iabfare nee% International normalized ratio
« CBC, BMP, PT/INR - rule out anemia, coagulopathy

* Urinalysis — evaluate for hematuria
* What imaging is needed?
* Abdominal ultrasound

* Including doppler to evaluate mass extension into renal vein/IVC

« CT scan abdomen/pelvis

« Evaluate for location of disease, whether the masses are bilateral, metastatic
disease.

STEPS




CT scan abdomen/pelvis

STEPS

 Diagnosis
* Left sided Wilms’ tumor
* Management
« Staging — two systems:
 Children's Oncology Group (COG)

» Focuses on surgery as primary therapy, followed by chemotherapy

. Société Internationale d'Oncologie Pédiatrique (SIOP)
» Focuses on neoadjuvant chemotherapy, followed by surgery

STEPS




Staging

COG Wilms' Tumor Staging

Stage Criteria

I The tumor is limited to the kidney and has been completely resected.

The tumor was not ruptured or biopsied prior to removal.

There is no penetration of the renal capsule or involvement of renal sinus vessels.

I The tumor extends beyond the capsule of the kidney but was completely resected with no evidence of tumor
at or beyond the margins of resection.

There is penetration of the renal capsule or invasion of the renal sinus vessels.

I Gross or microscopic residual tumor remains postoperatively, including inoperable tumor, positive surgical
margins, tumor spillage surfaces, regional lymph node metastases, positive peritoneal cytology, or
transected tumor thrombus.

The tumor was ruptured or biopsied prior to removal.

v Hematogenous metastases or lymph node metastases outside the abdomen (e.g., lung, liver, bone, brain).

<

Bilateral renal involvement is present at diagnosis, and each side may be considered to have a stage.

S’I‘IEIPS )

Stage 1 (localized to kidney ) has 3 years
survival of >90% and cure rate is 90%.
Stage 4 (haematogenous spread) has 3 years
survival less than 30%.

Staging

Stage 1:
- Limited to the kidney and
completely resected

Stage 3:

-Tumor may be of any size and
has spread to nearby major
veins or L.Ns

-Deposites of tumor are found
around the lining of the
abdominal space

-Cancer cells are found along
the edge of the removed
sample

-The tumor is removed in
more than one piece.

*Stage 2:

- Extend beyond the
kidney ,completely
resected ,L.Ns do not
contain tumor

Stage 4:

-the cancer has
spread through the
blood to organs
away from the

Gerota's Vena to other Iymph kidneys.
fascia Cava organs nodes
Stages of Kidney Cancer
Stage S:

- Bilateral renal involvement at diagnosis




Case Discussion

* Management
* Preop

» CT scan of chest - rule out lung metastasis
* Most common metastatic sites are lung and liver

» Laboratory studies
* CBC, PT/INR, PTT, Type and Screen

» Operative
» Radical vs partial nephrectomy

STEPS

Operation — Goals — Radical
Nephrectomy

 Safely resect entire tumor

* Avoid upstaging tumor by complications
» Capsular tears, gross tumor spillage, biopsy of tumor

* Adequately stage tumor

 Evaluate for metastasis, removal/biopsy of appropriate lymph nodes
(most common operative error), evaluating vascular invasion

* Adequately documenting pre-operative vs

intraoperative tumor rupture
» Changes post operative management with radiation

STEPS




Operation - Contraindications

» Extension of tumor thrombus above the level of the hepatic
veins

 Tumor involves surrounding structures, requiring removal of
those structures to remove complete tumor

« Tumor involves bilateral kidneys
« Tumor involves a solitary kidney

» Pulmonary metastasis leading to respiratory compromise
Commonly metastasis to lung 86
neuroblastoma J! .Se

« **All indications for neoadjuvant chemotherapy**

- - Shrink the tumor
STEPS

Operation — Complications

* Tumor Spill (9.7%)
* Break in tumor capsule

* Includes pre-operative or intraoperative needle or core biopsy (COG protocol)
» Transection of ureter or renal vein where tumor exists

* Bleeding (2%)
 Vascular or bowel injuries

S'I‘IEIPS




Post-Op Management

* Peri-operative management
 Monitor for ileus — particularly in patients with extensive retroperitoneal
dissection
» Monitor for complications:
* Wound infection
* Bowel obstruction
* Intussusception

* Prepare for radiation and chemotherapy

STEPS

Questions

The most common presenting abnormality in
patient’s with a Wilms’ tumor is:

a. Hypertension

b. Hematuria

c. Asymptomatic abdominal mass
d. Abdominal pain

STEPS




Questions

The most common presenting abnormality in
patient’s with a Wilms’ tumor is:

a. Hypertension

b. Hematuria

c. Asymptomatic abdominal mass
d. Abdominal pain
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Questions

Which of the following does NOT increase
recurrence of tumor?
a. Pre-operative core needle biopsy

b. Resection lymph nodes at renal hilum, along iliac vessel and
para-aortic regions

c. Transecting ureter containing tumor

d. Sustaining minor renal capsular tear during dissection from
surrounding structures

STEPS




Questions

Which of the following does NOT increase
recurrence of tumor?
a. Pre-operative core needle biopsy

b. Resection lymph nodes at renal hilum, along iliac vessel and
para-aortic regions

c. Transecting ureter containing tumor

d. Sustaining minor renal capsular tear during dissection from
surrounding structures
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Final Discussion/Review

* Wilms’tumor is the most common pediatric renal mass and 2nd most
common pediatric abdominal mass

* Most common presentation: asymptomatic abdominal mass

» Treatment for unilateral tumors: Radical nephrectomy followed by
chemotherapy +/- radiation

* Histology and stage of tumor main prognostic indicators for Wilms tumors

STEPS




Final Discussion/Review

Pay attention to other associated symptoms & signs to narrow your Ddx :

1. Presence of chronic constipation = think of masses in pelvis cause it compress the bowel :
sacrococcygeal teratoma SCT , somehow cause vascular steal & anaemia so do cbc & echo usually
presents with congestive heart failure

2. History of trauma = develops pancreatitis & upper abdominal mass think of pseudocyst ,
present with high amylase levels

3. Tachycardia & hypertension = think of neuroplastoma . Elevated catecholamines , VMA , HVA

4. Vomiting & electrolytes distributed =think of duplication syndrome usually intraperitoneal

5 . Aniridia ( absence of the iris ) , omphalocele ( abdominal wall defect ) think of wilms tumor
6. Tumour markers if elevated AFP = liver tumour ( hepatoplastoma ) ,

elevated B-HCG = sacrococcygeal teratoma

7. On u/s if theres claw sign think of wilms tumour if theres calcification think of neuroplastoma

Wilms ::

Painless HTN (due to activation for angiotensin), never do
biopsy (upstaging), less constitutional symptoms ,more
healthy apperancer

Neuroblastoma ::

painfull HTN (due to catecholamine release ), we do
biopsy then CT ,more constitutional symptoms , very sick
appearance



Archive

* Which of the following is not characteristic of WAGR syndrome? Select one:

a. 30% rigk of developing Wilm's tuour

b. Abgence of the irig w

¢. Malformation of the genitourinary tract A
G
R

d. Mental retardation
e. WT2 gene implicated

*The main presentation of wilm's tumor is Select one:
a. Abdominal mag.

b. Hematuria.

¢. Pain.

d. Hypertengion.

e. Weight logg.

* All the statements related to Wilms' tumor are true Except:-
a. Dergigtence of the varicocele when the child is supine.

b. May oceur in Beckwith-Wiedemann eyndrome.

¢. Primary surgical regection followed by chemotherapy.

d. MR shows the extengion of the tumor to the intra-vagcular.

e. Orevented cure when tumorg are found in both kidneys.

* About wilme (or abdominal masses) true except:
Always unilateral

* Concerning nephroblagtoma (Wilm’s tumor) all the following are TRUE,
EXCEDPT:

A. Ariging from embryonic nephrogenic tiseue, go it is a mixed tumor

B. Originally it ig cituated in one pole of the kidney, and bilateral cages occagionally
are geen

C. The most common pregentation ig a progresgively enlarging abdominal mags
noticed by the parente

D. Progregsive deterioration of general health, anemia and pyrexia are common
manifegtationg

E. The tumor gpreads mainly by lymph to the para-aortic lymph nodes



* In stage 48 neuroblastoma,complete resolution of liver metastasis results from; Select one:
a. Radiotherapy

b. Chemotherapy

¢. Surgery

d. Natural regolution
e. Hormonal therapy
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