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Goals

• 1. Inspire a Team Work Approach with Imaging 
Department to Improve Care Everywhere

• 2. Promote Communication of the Purpose of 
the Study to Create Passion from the Imager 
(Work with purpose inspires passion and work 
without purpose is punishment)

• 3. Share lessons I have learned – Tips and Tricks
https://www.pexels.com/photo/teamwork-561003/

https://www.pexels.com/photo/teamwork-561003/


Objectives

• 1. Build a Teamwork approach with Imaging 
Department

• 2. Explain the Utility and Pitfalls of the Available 
Imaging Exams in Anorectal Malformations

• 3. Discuss and Define the Information Desired From 
of Each Exam  



Step One:  Find someone with Passion 

• Passion:

• …is a feeling of intense enthusiasm towards 
or compelling desire for someone or 
something

• Improves focus, innovation, perfection, 
satisfaction, creativity



Order: Barium Enema
Hx: 2-day-old male with constipation

Q:  Patient arrives in 
radiology fluoroscopy 
suite.  How do we 
proceed?
A. Perform water soluble 

contrast enema
B. Perform barium 

contrast enema
C. Call the ordering 

provider and tell them 
the diagnosis

D. Perform a UGI SBFT

http://emedicine.medscape.com/article/933524-
overview#a2



Hx: 2-day-old male with constipation
Order: Barium Enema

1. Clinical exam
Teach your Radiologist

2. Creation of order for 
“contrast enema”

3. History
? Prenatal imaging
? Passage of meconium

http://emedicine.medscape.com/article/933524-
overview#a2





30% have associated Cardiac 
Abnormalities 

https://www.youtube.com/watch?v=_oA7phF_zy4&t=127s

PDA

ASD

TOF



Newborn with ARM-“Babygram”
Q:  This X-ray demonstrates the 
following:

A. Distal bowel obstruction
B. Esophageal Atresia
C. Vertebral abnormalities
D. Double bubble sign



“Babygram”

Q:  This study demonstrates 
which of the following 
findings:

A. Cardiomegaly
B. Esophageal Atresia
C. Vertebral Anomalies
D. Line malposition



Q: What is the percentage of patients with 
anorectal malformation that have 
esophageal atresia? 

A. 8%
B. 16%
C. 24%
D. 32%
E. 40%



Renal US
50% have associated GU condition
• Hydronephrosis Vesicoureteral reflux
• Absent kidney  Megaureter



Pelvis US

• 30% with cloaca have distended vagina
• Consider draining at initial colostomy



Q:  What is 
technically wrong 
with this X-ray?

A. Patient positioning
B. Labeling of X-ray
C. Missing marker
D. Timing of exam
E. C and D



Same patient



US for tethered cord

• 25% 

25% tethered cord

Ultrasound spine < 3 mo

MRI spine – feed and sleep swaddle –
0 – 9 months



Q: It is considered tethered cord when 
the cone is located below:

A. L1
B. L2
C. L3
D. L4
E. L5



Sacrum and coccyx

http://emedicine.medscape.com/article/933524-overview#a2

Purpose:
1.  AP – Hemi sacrum –
presacral mass
Scimitar sacrum

2.  AP and Lateral – sacral ratio 
– to determine long term 
prognosis for fecal continence



Sacral RatioA

B

C









SR = 0.6









SR = 0.7



Q: A Sacral Ratio of 0.38 will have what 
level of bowel control?

• A.  A good prognosis for bowel control
• B. A poor prognosis for bowel control
• C. An indeterminate prognosis for bowel 

control



Q: At what age does the coccyx ossify?

• A. At term (40 weeks)
• B. 6 months
• C. 5 years
• D. 18 years 
• E.  27 years



HX:  2 months S/P diverting Colostomy
Evaluate Stoma

1. Which stoma to evaluate? 
2.  What catheter do I use?
3. What contrast do I use?
4. Hand injection or gravity?
5. How much pressure?



Colostomy and Mucus Fistula





Hx:  HX:  2 months S/P diverting Colostomy
Evaluate Stoma

Evaluate mucus fistula and distal colon for length and 
fistula prior to colostomy closure, born with Anal 

atresia

1.  Which stoma to evaluate – distal mucus fistula
2.  What catheter do I use? Foley 6-8 Fr, 2-3 ml air
3. What contrast do I use? – NOT BARIUM, cystografin or isovue
4. Hand injection or gravity? - Hand
5. How much pressure? - Enough



Contrast Selection in Fluoroscopy
Contrast 

Agent
Osmolality 
(mosm/kg 

water)

Iodine 
(mg/ml)

Cost per 10 
mL

Fluoroscopy 
Study

Precautions

Barium 0 0 $0.25 Esophagram
UGI and SBFT

DO NOT USE 
if suspicion 

of 
perforation

Cysto-Conray 
2

400 81 $1.10 VCUG and 
enema

Cystografin 556 141 Newborn 
enema

Optiray 320 702 320 $15.74
Isovue 300 616 300 leak

Gastrograffin 1940 367 $6.34 3/1 dilution
Gastroview 2000 367 X CT oral

Isovue 200m 413 200 200 myelograms





Q: What is your 
conclusion?

A. No fistula
B. Prostatic fistula
C. Bulbar fistula
D. Bladder neck fistula
E. Not enough pressure 

to answer the question

Impression: 
Blind ending tapering channel seen without definite fistula 

to the urethra





High Pressure Distal Colostogram

• Foley catheter – 6-12 fr
• Syringe (2-10 ml – air, contrast or water)
• Syringe (20 or 60 ml contrast)
• Water soluble contrast material (NO BARIUM) 

– cystoconray, cystografin, isovue
• Radiopaque anal marker
• Injection by hand with fluoroscopic control
• True AP and True lateral



First radiograph : AP



Second Radiograph: AP with contrast.

6-8 Fr Foley in the stoma

Inflate the balloon 2-3 ml

Hold traction



Third Radiograph: Lateral

Attention: always show the sacrum and 

The anal marker since they are our

reference points! 







How much pressure?







Rectoperineal Fistula







Cloacogram







-=



6-week-old male patient suffering from constipation. He 
eliminated meconium at birth.

What is the diagnosis?

A. Ultra short Hirschsprung 
B.  Pre sacral mass
C.  Normal patient
D. Constipation
E. Breast milk allergy



Aceite

Aire







10 yr male with history of Hirchsrpungs disease, 
s/p colostomy, evaluate for stricture



https://s-media-cache-
ak0.pinimg.com/736x/99/95/cd/9995cd666590bd8049e
d559beb9acf3b.jpg



Days later, CT attempted



2 years after ARM surgery, complains of continuous 
ostomy prolapse and leakage, eval colon anatomy



Why	not	Barium?

• Chemical	element	Ba	56
• Insoluble	in	water
• Contrast	– Barium	sulfate	1908
• Low	toxicity	and	high	density
• Can	cause	granulomatous	reaction	in	body	
cavities

• Bad	for	constipation	and	bowel	leak

https://commons.wikimedia.org/wiki/File:Barium_chloride.jpg



The Art of the Enema



Contrast Enema

Foley 18-24 fr with 15-30-60 
balloon
Gravity Drip
Dilute Gastrograffin 1/3
Fill cecum
Record volume
Post evac – 25-30 min

***Leave balloon inflated fecally
incontinent



2 yr RUQ pain ? Constipation







1

2

33

Constipated?

Anal stricture s/p psarp for perianal fistula



12 yr old with abdominal 
pain and distension, evaluate 
stool burden

Q: Is this patient 
constipated?

A. Yes
B. No
C. There is something 

besides stool that 
will be a burden



1. Teamwork – Share Physical Exam and History (Purpose)

2. Perform sacral films prior to a contrast study

3. Get a good quality high pressure distal colostogram

4. Do not use BARIUM in pediatric colon studies

5. Tips – use balloon, NPO 2 hours, Have a plan for Evacuation

Radiology	Conclusions



• Clinical evidence of intestinal absorption of Gastrografin (CA 
Poole and MI Rowe)

Experimental evidence suggests that Gastrografin in the
neonatal gastrointestinal tract leads to hypertonic
dehydration by two mechanisms: loss of water from the
circulating blood volume, and absorption of osmolarly active
substances across intact, normal mucosa of the
gastrointestinal tract. Clinical documentation of absorption of
Gastrografin is presented. Renal excretion of contrast material
was seen following its use in the treatment of meconium
ileus.

Radiology 1976; 118: 151-153.




