
Capsule Endoscopy of the Small Bowel and 
Esophagus: Current Technology, 

Indications, and Clinical Relevance 

Charles D. Ulrich, II, M.D., FACP, FACG 

Associ8te Professor of Internal Medicine 
Director of University Hospital Gastroenterology ancl 

P8ncreatology 

PiiiCam™ Endoscopy of the Small Bowel 

First line diagnostic exam for visualization of small 
bowel mucosa 

One internal analysis study reviewed 32 independent 
studies which indicate CE diagnostic yield of 71% vs. 
41% diagnostic yield for all other modalities combined 

Has become the gold standard for diagnosis of disease 
of small intestine 

Now cleared in the US for pediatric population from 10-
18 years old 
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PiiiCam SB: Diagnostic Yield vs 
Push-Enteroscopy 
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PiiiCam SB 
Patient Experience 

Liquid diet from lunch the day before 

Oral preparation solution optional 

12 hour fast the night before 

Capsule ingested in the morning with simethicone 

Prokinetics may be used in those with delayed 
gastric emtyping 

Liquid diet after 2 hours 

Light meal 4 hours after ingestion 

Disconnect after 8 hours and return recorder 



PiiiCam SB and Gl Bleeding 

Capsule endscopy provides a less invasive means to image the 
length of the small intestine in patients with overt or occult Gl 
bleeding and negative endoscopic evaluation 

Fireman and Friedman have reported the results of 31 studies 
examining 293 patients with chronic occult blood loss 

definitive findings in 213/293 (72%) 
detected lesions missed by other procedures in 22/293 (8%) 
77.1% small bowel, 44% vascular. 24.6% inflammatory 

Modalities available to confirm the diagnosis and treat lesions 
include push enteroscopy, double-balloon endoscopy, 
intraoperative endoscopy, surgical resection, and angiography 

1 u · <~ · , • , r • , 1 t 1 . , .: ·. 1 , · ,, ~· :, .1 1 '' :"j · . · G • . · • " , , r • · • 1 i ' . : ·. 1 r ,(]r. •, . '.1111 ·• [ .. ,. ·' r; : . . : :.;~ :r••; 







Outcome of Patients with Obscure Gl Bleeding 
after Capsule Endoscopy: Report of 100 Suspected 

Cases 
fl<'llll:lliO ;. ~ . S:-~ntu.-:~:11..;: l~ontlunntll L <'t rl ();,-,tr<Jcnlcrulogy 2004 , 12G GU D~<J 

Complete resolution of bleeding occurred significantly more 
often with ongoing obscure-overt bleeding and obscure occult 
bleeding than in patients with previous obscure-overt bleeding 

CE results lead to treatment resolving the bleeding in B6.9% of 
patients undergoing the procedure while actively bleeding 

In the 39 patients w1th obscure-occult bleeding, CE was positive 
in 16, suspicious in 9, and negative in 14- complete resolution 
occurred in 69 .2% (surgery 6, endoscopy 5, medical 1B, none 10) 





Initial Experience with Wireless Capsule Endoscopy in 
Diagnosis and Management of Crohn's Disease (CD) 

Mow WS, Lo SK, T.1rgcm SR. cl al . GC1stroente1ology 200·l;2:31-40 

Fifty patients with symptoms consistent with persistent, recurrent, 
or possible IBD underwent WCE. 

Indications included assessment of: 
small bowel involvement in patients with isolated colitis (n = 22) 
extent of small bowel disease in patients with CD (n = 20) 
suspected lBO (n = 8) 

WCE findings were diagnostic in 20 (multiple ulcers), suspicious 
in 10 1:: 3 ulcers) 

Seventeen of 20 with diagnostic and 7 of 10 with suspicious WCE 
findings clinically improved following alteration in medical therapy 

Identification of small bowel ulcers via WCE in 5 patients with 
isolated colitis resulted in a change in diagnosis to CD 

Diagnosing Crohn's Disease: An Economic Analysis 
Comparing Wireless Capsule Endoscopy (WCE) with 

Traditional Diagnostic Procedures 

Goldf.::~rb Nl, PLiLI L T, Fuh1 JP, eta/. D1s Management 2004;7:292 

A simple decision tree model compared 2 arms­
colonoscopy and SBFT or WCE 

The published diagnostic yield was 53 .87% for colon/SBFT, 
69.59% for WCE 

Perforation rate with colonoscopy and capsule retention rate 
for WCE in Grahn's were both taken into account 

Patients were assumed to be previously undiagnosed, 
without strictures, and have disease detectable in the SB 

WCE was less costly than colon/SBFT as long as the 
diagnostic yield of WCE was 64.10% or better 



PiiiCam Endoscopy and Celiac Disease 

Celiac disease can almost always be diagnosed through 
serologic testing (tissue transglutaminase- tTG lgA or lgG) 
and biopsy of the proximal small intestine 

Since the distribution of celiac sprue can be patchy, a small 
subset of patients will harbor the disease without duodenal 
involvement 

Capsule endoscopy provides a visual alternative to EGD 
without the possibility for histologic confirmation 

It may also be useful in patients with symptoms refractory 
to a gluten free diet or worrisome for complications 
complications such as stricture and malignancy 



Video Capsule Endoscopy (VCE) for the Diagnosis of 
Celiac Disease (CD): Preliminary Results from a 

Multicenter International Study 
F-ranchts 1~. Rtc.c.tont ME, CaveD, et al 4" ICCE Abstracts 2005, 163 

Consecutive untreated patients with a positive serology for 
CD were eligible, regardless of the presence of symptoms 

EGD and VCE were performed within 10 days of each other in 
all cases, at least 4 duodenal biopsies taken during EGD 

Duodenal biopsies were classified according to Marsh's 
criteria 

Capsule studies were evaluated for scalloping, fissures, or 
flat mucosa by Gastroenterologists unaware of EGD and 
biopsy findings 

Duodenal biopsy was considered the gold standard 

Video Capsule Endoscopy (VCE) for the Diagnosis of 
Celiac Disease (CD): Preliminary Results from a 

Multicenter International Study 

r_:r,lllCIIIS F~. RICCIOill M[, Cilve D, C/ a/ tl' "• ICCE Abstr.:H;b 2005, 163 

Twenty five patients were enrolled at the time of this report 
normal duodenal histology - 7 
partial villous atrophy (Marsh Grade II) - 1 
total villous atrophy (Marsh Grade Ill) - 17 

VCE was 94.4% sensitive, 85.7% specific, with a PPV of 
94.4% and NPV 85.7% 

The only "false positive" had positive anti-endomysia! 
antibodies, dermatitis herpetiformis, and patchy mucosal 
lesions on VCE (likely a false negative of histology) 

Evaluation of Capsule Endoscopy in Celiac Disease Patients 
with Ongoing Symptoms on a Gluten-Free Diet- First 

Results of a Prospective Blinded European Multicenter Trial 

Krc:ntss I'J, Cclllr.t C, Collin P, cl a/ 4''' ICCE f.\k,tr.-lct ~, 2005, 1G5 

Prospective, blinded multicenter trial with a second blinded 
reviewer 

Main group consisted of 43 patients with histologically 
proven proximal villous atrophy and/or positive anti-tTG 
antibodies and complaints despite more that 1 year of a 
strictly gluten free diet 

Control groups included 16 with recently diagnosed CD 
(serology and histology) not yet on gluten-free diet or 
established CD at least 5 years off of a gluten-free diet 







PiiiCam SB 
Conclusions 

PiiiCam SB is appropriate in patients with: 

recent or ongoing overt or occult Gl bleeding of unclear etiology 

suspected Crohn's disease with negative ileocolonoscopy 

established Crohn's disease refractory to medical therapy with 
negative ileocolonoscopy 

suspected celiac disease with negative proximal duodenal 
biopsies 

celiac disease refractory to gluten-free diet or with symptoms 
concerning for malignancy 

suspected small bowel tumor(s) not within the reach of 
endoscopes requiring further preoperative evaluation 

- chronic diarrhea of unclear etiology after appropriate evaluation 

PiiiCam SB 
Future Directions 

Gastric and colonic imaging studies are in development­
limiting factors will include the inability to insufflate and 
cleanse these lumens 

The ability to direct these capsules and attain biopsies sounds 
intriguing but is impractical due to the time constraints 
involved 

The greatest current need is for a PiiiCam SB with dual video 
imaging capabilities- the rate limiting factor is battery 
technology 



PiiiCam 58 and ESC 
Contra indications 

In patients with known or suspected gastrointestinal 
obstruction, strictures, or fistulas based on the 
clinical picture or pre-procedure testing and profile 

In patients with cardiac pacemakers or other 
implanted electromedical devices 

In patients with swallowing disorders 





Given® Patency Capsule System 
Conclusions 

Patency capsule appears to be a practical test to 
assess suspicion of strictures 

May provide direct indication of functional patency, 
even in cases where radiology indicates 
physiological stricture- clinical significance unclear 

After Given® Patency Capsule is excreted intact, 
ingestion of PiiiCam SB video capsule may follow 



Patency Capsule System 
Conclusions 

Patency capsule may be of use in patients with: 

suspicion of small bowel stricture despite other negative 
imaging studies 

question of functional stricture patency 

- a known stricture where a PiiiCam SB study has been 
deemed necessary prior to medical or surgical intervention 

The clinical relevance of this system in any of tllese 
settings has yet to be demonstrated 

Electromagnetic Interference with Implantable Cardiac 
Pacemakers by Video Capsule 

Oubner S, Dubncr Y, Gallina S, cl af_ Gast1 ointest Endosc 2005;61 :250 

Electromagnetic fields may interfere with normal pacemaker 
function 

It was unknown whether the PiiiCam would interact with 
implanted pacemakers 

100 consecutive patients with a pacemaker (70 dual chamber 
and 30 ventricular inhibited) were exposed to an external 
device that exactly reproduced PiiiCam characteristics 

Electromagnetic Interference with Implantable Cardiac 
Pacemakers by Video Capsule 

Dulmcr S, Dutmer Y. Gal1111o S, c/ a/. Gastroinlesl En dose 2005,61:250 

In 4 of 100 patients pacemaker interference (noise-mode 
function forcing a synchronous mode) was registered during 
the test- 3 dual and 1 single chamber- reproducible 

None of the pacemakers tested were affected by oversensing 

The authors concluded that electromagnetic interferences 
with pacemakers from the PiiiCam SB can occur, but is of no 
clinical significance 

There have been no reported adverse events in patients with 
implanted pacemakers or AICDs undergoing PiiiCam SB or 
ESO video endoscopy 









Evaluation of Esophageal Varices by PiiiCamTM ESO 
as Compared to Upper Endoscopy 

Er:,rcn (~.de 1-r.lnciHc; 1~, Hr.ikitll I\ ·I ' · ICCF 1\b:::..tr,lelS :.'005, 199 

EGO has traditionally been used to screen for varices in 
patients with suspected or established portal hypertension 

The same modality has been used in the surveillance of 
patients who have undergone variceal obliteration 

27 patients being screened for varices or enrolled in 
surveillance programs underwent both EGD and ECE 

22/27 had esophageal vanccs on EGO 
all 22 cases were also identofi<!d hy blinded ECE 
100''/o PPV and NPV 
grading of varices was performed 011 18/22 cases, complete 
agreement in 11/17, agreement wothin1 grade in 17/18 

PiiiCam ESO 
Summary 

Should be considered as an alternative to EGO in patients with : 

GERD of at least 5 years duration 

suspected or established portal hypertension in an attempt 
to identify and grade esophageal varices 

Capable of detecting other esophageal, gastric, and duodenal 
pathology 

Contra indications similar to those for PiiiCam SB 

Currently being approved by insurance companies and 
reimbursed on a case by case basis 

Cost effectiveness yet to be established 


