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Esophageal capsule endoscopy is not the optimal 
technique to determine the need for primary 
prophylaxis in patients with cirrhosis

Karen L. Krok1, Rebecca Rankin Wagennar2, Sergey V. Kantsevoy3, Paul J. Thuluvath3,4

A b s t r a c t

Introduction: Capsule endoscopy has been suggested as a potential alterna-
tive to endoscopy for detection of esophagogastric varices and severe portal 
hypertensive gastropathy (PHG). The aim of the study was to determine 
whether PillCam esophageal capsule endoscopy could replace endoscopy for 
screening purposes.
Material and methods: Sixty-two patients with cirrhosis with no previous 
variceal bleeding had PillCam capsule endoscopy and video endoscopy per-
formed on the same day. Sensitivity, specificity, and positive and negative 
predictive values (PPV, NPV) of capsule endoscopy were compared to endos-
copy for the presence and severity of esophageal and gastric varices, PHG 
and the need for primary prophylaxis. Patients’ preference was assessed by 
a questionnaire. 
Results: Four (6%) patients were unable to swallow the capsule. Sensitivity, 
specificity, PPV and NPV of capsule endoscopy for detecting any esophageal 
varices (92%, 50%, 92%, 50%), large varices (55%, 91%, 75%, 80%), vari-
ceal red signs (58%, 87%, 69%, 80%), PHG (95%, 50%, 95%, 50%), and the 
need for primary prophylaxis (91%, 57%, 78%, 80%) were not optimal, with 
only moderate agreement (k) between capsule and upper GI endoscopy. Had 
only a capsule endoscopy been performed, 12 (21.4%) patients would have 
received inappropriate treatment. Capsule endoscopy also failed to detect 
(0/13) gastric varices. The majority of patients ranked capsule endoscopy as 
more convenient (69%) and their preferred (61%) method.
Conclusions: Despite the preference expressed by patients for capsule en-
doscopy, we believe that upper GI endoscopy should remain the preferred 
screening method for primary prophylaxis. 
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Introduction

The presence of gastroesophageal varices is not universal in patients 
with cirrhosis. In cross-sectional studies, gastroesophageal varices are 
found in only 30–50% of patients with cirrhosis [1–3]. The current ev-
idence suggests that a  third of patients with documented esophageal 
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varices bleed within 2 years from the time of di-
agnosis, with an associated mortality of 20–40% 
with each bleeding episode [2, 4–7]. The in-hos-
pital mortality of acute variceal bleeding has re-
mained around 20% in the past decade despite 
the advances in the management of this compli-
cation [8]. The objective of primary prophylaxis is 
to reduce the first bleeding episode in high-risk 
patients with minimal costs and complications [9]. 
There is overwhelming evidence to suggest that 
primary prophylaxis with non-selective β-blockers 
is beneficial in patients with cirrhosis and large 
varices with stigmata of imminent bleeding. In ad-
dition to the presence of large esophageal varices 
or those with red signs, the presence of severe 
portal hypertensive gastropathy (PHG) and large 
gastric varices may also benefit from primary pro-
phylaxis with non-selective β-blockers.

Endoscopic screening of high-risk subjects is 
the gold standard for screening, but it is not rou-
tinely performed in the majority of patients with 
advanced cirrhosis. Fewer than 50% of patients 
referred for liver transplant evaluation have been 
screened for the presence of esophageal varices 
[10]. Markov modeling studies have suggested 
that universal upper GI endoscopic screening is 
very expensive, and therefore screening is rec-
ommended only for high-risk subjects [11, 12]. 
Even in high-risk subjects, the limiting factors 
for a  screening strategy are patient compliance 
and the costs (procedure-related expenses and 
the lost revenues for the patient and an accom-
panying person) associated with upper gastroin-
testinal (GI) endoscopy. Recently, capsule (PillCam 
ESO) endoscopy has been used in screening for 
esophageal varices [13–18]. The potential benefits 
of screening patients with PillCam ESO capsule 
endoscopy include convenience, tolerability, lack 
of sedation, and the ability of physicians or their 
extenders to screen patients in out-patient clin-
ics. If found to be equally reliable as upper GI en-
doscopy, in selecting patients who need primary 
prophylaxis, capsule endoscopy may reduce costs 
and increase compliance. 

The objective of this comparative study was to 
determine whether capsule endoscopy could be 
used reliably to select patients who would benefit 
from primary prophylaxis of bleeding from esoph-
ageal or gastric varices and PHG. We also wanted 
to assess the patients’ preference between stan-
dard upper GI endoscopy and capsule endoscopy.

Material and methods

Patients

We prospectively studied patients with ad-
vanced cirrhosis who were undergoing screening 
for esophageal varices. The diagnosis of cirrhosis 

was based on a  combination of clinical, labora-
tory, imaging or histological factors. Criteria for 
inclusion were as follows: (1) advanced cirrhosis 
with portal hypertension based on imaging or 
clinical suspicion; (2) age greater than or equal to  
18 years; (3) able to give informed consent. Crite-
ria for exclusion were as follows: (1) current im-
plantable cardioverter-defibrillator or pacemaker; 
(2) suspected intestinal obstruction; (3) esopha-
geal swallowing disorder or Zenker’s diverticulum; 
(4) esophageal stenosis; (5) pregnancy; and (6) 
previous endoscopic or surgical treatment or TIPS.

Methods

Esophageal capsule endoscopy

After an overnight fast, patients underwent cap-
sule endoscopy with the Inscope PillCam ESO vid-
eo capsule, an ingestible esophageal capsule that 
is 11 × 26 mm in size, that detects images from 
both ends of the capsule at a rate of 14 images per 
second. We followed the protocol as recommended 
by the capsule manufacturers. The three sensor ar-
rays were placed strategically on the patient’s chest 
and connected to a data recorder that was placed 
on the bed next to the patient. Patients then drank 
60 ml of water with 20 drops of simethicone. Pa-
tients were positioned flat on the bed with their 
head on a pillow. The capsule was ingested with 
their head flat on the bed with a minimal amount 
of water. The patients remained supine for 5 min 
and thereafter the bed was raised by 30º angles 
every 2 min until the patient was upright. Images 
were captured for 20 min and without drinking or 
eating until the procedure ended. 

Standard video upper GI endoscopy

After ingestion and completion of the 20 min 
recordings of the capsule endoscopy, a video up-
per GI endoscopy was performed on the same 
day. A  combination of midazolam and fentanyl 
was used for sedation. The endoscopy was video 
recorded for later review as needed. During the 
course of the endoscopy, a complete evaluation of 
the stomach and duodenum was performed and 
the presence and severity of portal hypertensive 
gastropathy as well as gastric varices were not-
ed. Gastric varices were described by the location 
(cardia or fundus) and the size (small and large). 
The PHG also was noted and graded (absent, mild 
or severe). The mosaic appearance of the gastric 
mucosa with and without red spots was graded 
as severe and mild PHG, respectively. Grading of 
esophageal varices was completed in the follow-
ing standardized manner. After examination of the 
stomach, the stomach was deflated and the en-
doscope was withdrawn to the gastro-esophageal 
junction, and this level was marked based on the 
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centimeter markings on the side of the endoscope. 
Air was then inflated in the distal esophagus and 
the varices were graded using a standard grading 
scale, the modified Japanese Research Society 
for Portal Hypertension classification for grading 
varices [19, 20]. In this classification, esophageal 
varices are described by the extent (distance from 
GE junction in cm), size (F0 – no varices, F1 – small 
and non-tortuous, F2 – tortuous, but less than 
50% radius, F3 – large and tortuous), color (blue or 
white), and presence of red signs (red wale mark-
ings, cherry red spots, hematocystic spots).

Evaluation of capsule endoscopy 
examination

The capsule endoscopy images were graded 
independently in a blinded fashion by an indepen-
dent and experienced investigator (PJT). Although 
the Japanese Research Society for Portal Hyper-
tension classification for staging varices is not 
applicable for capsule endoscopy, we adopted the 
same numerical grading by modifying it for capsule 
picture frames. In this system, we used F0 when 
no varices were seen on any frames, F1 when any 
signs of small varix were seen, and F2 and F3 when 
the largest varix occupied less than 25% and more 
than 25% of the circumference of the capsule frame 
respectively. The frames were played forward and 
backwards multiple times in slow motion before 
a final score was assigned. The upper GI endoscop-
ic image grading of the varices was then compared 
to the grading of the varices as seen on the capsule 
endoscopy in a blinded fashion. To determine the 
need for primary prophylaxis of esophageal varices, 
we combined F2 and F3 (large varices + red signs), 
and to determine the need for overall prophylaxis, 
we considered all those with large esophageal vari-
ces, red signs, large gastric varices or severe PHG as 
potentially eligible.

Patient satisfaction assessment

At the end of both procedures, patient accep-
tance was assessed by a 5-question survey (Table I)  
that the patients completed and returned within 
a week after completing the procedures. 

Ethics

The study was approved by the institutional 
review board at the Johns Hopkins School of Med-
icine (reference number NA_00002592). Written 
consent was obtained from all patients prior to 
enrollment in the study. 

Statistical analysis

Statistical analysis was performed to assess 
sensitivity, specificity and accuracy of capsule en-

doscopy versus upper GI endoscopy in determining 
the need for prophylaxis or treatment. A weight-
ed k scale was used to determine agreement of 
variceal grade by capsule endoscopy compared 
to upper GI endoscopy, using upper GI endosco-
py as the gold standard. Results are expressed as 
frequency and percentage as  appropriate. Cases 
with missing data for any particular measurement 
were omitted from analyses involving that mea-
surement. The data analysis was generated using 
SAS software, version 9.1.3 of the SAS System for 
Windows (copyright 2007 SAS Institute Inc).

Results

A total of 70 consecutive patients with cirrhosis 
who presented for routine screening of esophageal 
varices were screened for the study (Figure 1). Of 
these, 62 (male = 35) patients were then enrolled 
in the study. Six patients were excluded from the 
final analysis; 4 patients were unable to swallow 
the capsule and 2 capsule recordings were lost. 
Fifty-six patients were available for the final anal-

Table I. Patient satisfaction questionnaire

I.  What is your overall satisfaction with the CAPSULE 
ENDOSCOPY?
1. Excellent.
2. Very good.
3. Good.
4. Fair.
5. Poor.

II.  What is your overall satisfaction with the UPPER 
ENDOSCOPY?

1. Excellent.
2. Very good.
3. Good.
4. Fair.
5. Poor.

III.  How would you compare the level of discomfort for 
the procedures?

1. CAPSULE ENDOSCOPY was more uncomfortable 
than UPPER ENDOSCOPY.

2. They were equally uncomfortable.
3. UPPER ENDOSCOPY was more uncomfortable than 

CAPSULE ENDOSCOPY.
4. I am not sure.

IV.  Which procedure was more convenient?
1. CAPSULE ENDOSCOPY was more convenient than 

UPPER ENDOSCOPY.
2. They were equally convenient.
3. UPPER ENDOSCOPY was more convenient than 

CAPSULE ENDOSCOPY.
4. I am not sure.

V.  If you required a procedure every 2 years, which 
procedure would you prefer?

1. I prefer CAPSULE ENDOSCOPY over UPPER 
ENDOSCOPY.

2. I have no preference.
3. I prefer UPPER ENDOSCOPY over CAPSULE 

ENDOSCOPY.
4. I would never have either procedure again.
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ysis; of these 21 patients had ascites and mean 
body mass index was 28.3 (range: 16.9–44.1).

The average esophageal transit time was 7 min 
and 11 s (range: 6 to 1200 s). Four capsules were 
still present in the esophagus at the time of the 
upper GI endoscopy, which was at least 30 min 
after swallowing the capsule, and 4 capsules just 
entered the stomach at 20 min when the capsule 
stopped recording, precluding the ability to ana-
lyze the stomach. Three patients had food in their 
stomach at the time of the capsule endoscopy, pre-
cluding an accurate evaluation of portal hyperten-
sive gastropathy and gastric varices. There were no 
retained capsules in this study population.

Eight (14%) patients had no esophageal var-
ices, 48 (86%) patients had varices (14 patients 
had small varices (F1) and 34 had large varices 
(F2, F3)) on upper GI endoscopy; 19 (34%) patients 

70 patients screened

62 patients enrolled

56 capsules completed

7 refused to participate
1 had a pacemaker

4 unable to swallow capsule
2 capsule images lost

45 capsules completed to stomach

8 capsules remained in esophagus for > 20 min
3 patients with food in stomach

Figure 1. Enrollment flow sheet

Table II. Grading of esophageal varices

Capsule endoscopy –
esophageal varices grade

Upper endoscopy – esophageal varices grade Total

F0 F1 F2 F3

F0 4 4 0 0 8

F1 1 3 3 0 7

F2 3 7 11 8 29

F3 0 0 3 9 12

Total 8 14 17 17 56

Analysis of all grades of esophageal varices using the modified Japanese Research Society for Portal Hypertension classification; k = 0.47, 
sensitivity = 92%, specificity = 50%, PPV = 92%, NPV = 50%.

Table III. Grading of esophageal varices based on 
the need for prophylaxis

Capsule endoscopy 
– esophageal varices 
grade

Upper endoscopy – 
esophageal varices 

grade

Total

F0–F1 F2–F3

F0–F1 12 3 15

F2–F3 10 31 41

Total 22 34 56

Separate analysis of grading of esophageal varices as large and not 
large; k = 0.48, sensitivity = 55%, specificity = 91%, PPV = 75%,  
NPV = 80%.

Table IV. Presence of red signs (red wale mark-
ings, hematocystic spots and cherry red spots) on 
esophageal varices as noted by the upper endosco-
py and capsule endoscopy

Capsule endoscopy 
– red signs

Upper endoscopy – 
red signs

Total

Present Absent

Present 11 5 16

Absent 8 32 40

Total 19 37 56

k = 0.47, sensitivity = 57.9%, specificity = 86.5%, PPV = 68.8,  
NPV = 80%.

Table V. Sensitivity, specificity, PPV and NPV of capsule endoscopy using upper GI endoscopy as the gold standard

Variable Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Detection of any varices 92 50 92 50

Detection of large varices 55 91 75 80

Presence of red signs 57.9 86.5 68.8 80

Presence of PHG 95 50 95.1 50

Detection of severe PHG 85 33 74 50

Need for primary prophylaxis 91.4 57.1 78 80
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had red signs on the varices. The PHG (73%) was 
present in 41 patients, and it was severe in 27 pa-
tients. Thirteen (23%) patients had gastric varices. 

Tables II–V show the correlation between the 
esophageal capsule and upper GI endoscopy in 
grading esophageal varices. As judged by upper GI 
endoscopy, varices were absent or small (F0–F1) in 
22 (39%) patients and large (F2–F3) in 34 (61%) 
patients (Tables II and III). As judged by capsule en-
doscopy, varices were absent or small (F0–F1) in 
15 (27%) patients and large (F2–F3) in 41 (73%) 
patients. The level of agreement was moderate as 
measured by the k statistic of 0.48. There were  
4 instances when varices were seen on upper en-
doscopy but were graded as F0 on capsule endos-
copy; all of these varices were graded as F1 on the 
upper GI endoscopy. In 3 patients the capsule en-
doscopy graded varices as F1 but on upper GI en-
doscopy these varices were actually F2. The capsule 
endoscopy never failed to detect F3 varices and only 
downstaged varices from F2/F3 to F0/F1 in 3 cases. 

Table IV shows the correlation between the cap-
sule and upper GI endoscopy in noting red signs 
(red wale markings, hematocystic spots and cher-
ry red spots), which are markers for an increased 
risk of bleeding. As judged by upper GI endoscopy, 
19 (34%) patients had red signs present, of which 
the capsule endoscopy only noted 11 cases. There 
were false positives in 5 (9%) patients on capsule 
endoscopy. The level of agreement measured by 
the k statistic was 0.47, which is considered mod-
erate agreement.

Although capsule endoscopy had a  very high 
sensitivity (92%) for detecting any varices, the 
specificity was very low (50%) (Table V). In contrast, 
sensitivity was very poor (55%) and specificity was 
high (91%) for selecting patients with large varices 
for primary prophylaxis; similar results were also 
seen with the presence of red signs. 

The capsule endoscopy did not show gastric var-
ices in any of the 13 patients who were found to 
have gastric varices on upper endoscopy. In one of 
the 13 patients with gastric varices there was a sig-
nificant amount of food in the stomach, precluding 
an adequate evaluation of the gastric mucosa; the 
remaining 12 capsules passed into a  debris-free 
stomach and still failed to note gastric varices.

Tables VI and VII shows the correlation between 
the capsule and upper GI endoscopy in noting and 
grading PHG. The PHG could be commented on 
in only 45 of the 56 capsules; in 8 cases the cap-
sule either barely or never entered the stomach 
by the end of the recording, and in 3 cases there 
was food and debris in the stomach, precluding an 
adequate examination of the stomach. In those 
45 patients, the capsule endoscopy had excellent 
sensitivity (95.1%) and PPV (95.1%) for noting 
the presence of PHG (Table VI). The level of agree-
ment measured by the k statistic was 0.45, which 

is considered moderate agreement. The level of 
agreement measured by the k statistic was only 
0.20, which is considered slight agreement, for as-
sessing the severity of the PHG (Table VII). Four 
patients with severe PHG would not have received 
primary prophylaxis as they were downgraded by 
the capsule endoscopy.

Capsule endoscopy for identification of 
patients who required primary prophylaxis

Table VIII shows the correlation between the 
recommendations for primary prophylaxis based 
on the images from the capsule endoscopy ver-
sus the upper GI endoscopy. In total, 35 (62.5%) 
patients were offered primary prophylaxis based 
on the upper GI endoscopy. Forty-one (73.2%) pa-
tients would have been offered prophylaxis based 

Table VI. Presence of PHG detected by upper GI en-
doscopy and capsule endoscopy

Capsule endoscopy –
portal hypertensive  
gastropathy

Upper endoscopy – 
portal hypertensive 

gastropathy 

Total

Present Absent

Present 39 2 41

Absent 2 2 4

Total 41 4 45

k = 0.45, sensitivity = 95.1%, specificity = 50%, PPV = 95.1%,  
NPV = 50%.

Table VII. Grading of PHG using upper GI endosco-
py and capsule endoscopy

Capsule endoscopy –
portal hypertensive 
gastropathy grade

Upper endoscopy – 
portal hypertensive 
gastropathy grade

Total

Mild Severe

Mild 4 4 8

Severe 8 23 31

Total 12 27 39

k = 0.2, sensitivity 85%, specificity 33%, PPV = 74%, NPV = 50%.

Table VIII. Comparison of recommendations for 
β-blocker prophylaxis between images seen on 
capsule endoscopy versus upper endoscopy

Capsule endoscopy Upper endoscopy Total

Recom-
mended

Not 
recom-
mended

Recommended 32 9 41

Not recommended 3 12 15

Total 35 21 56

k = 0.52, sensitivity = 91.4%, specificity = 57.1%, PPV = 78%,  
NPV = 80%.



Karen L. Krok, Rebecca Rankin Wagennar, Sergey V. Kantsevoy, Paul J. Thuluvath

370 Arch Med Sci 2, April / 2016

on the capsule endoscopy images. The capsule 
endoscopy had a  sensitivity of 91.4%, specifici-
ty of 57.1%, PPV of 78.0% and NPV of 80.0% for 
predicting the need for prophylactic β-blocker 
therapy. The level of agreement between these 
two methods was only moderate (k = 0.51). Had 
only a capsule endoscopy been done, 12 (21.4%) 
patients would have received inappropriate treat-
ment; 3 patients would not have received primary 
prophylaxis, and 9 patients would have received 
unnecessary treatment. 

Patient satisfaction assessment

Fifty-six patients completed and returned their 
patient satisfaction questionnaires. All patient 
surveys that were returned were included in this 

Table IX. Response to patient satisfaction ques-
tionnaire

Question Patient response
N = 56

Average (median)
Total# (%)

Overall satisfaction with capsule 
endoscopy:

1.86 (1)

Excellent 29 (52)

Very good 14 (25)

Good 8 (14)

Fair 1 (2)

Poor 4 (7)

Overall satisfaction with video 
endoscopy:

2.09 (2)

Excellent 23 (41)

Very good 13 (23)

Good 15 (27)

Fair 2 (4)

Poor 3 (5)

Level of discomfort comparison: 2.38 (2)

Capsule > upper endoscopy 14 (25)

Capsule = upper endoscopy 16 (29)

Capsule < upper endoscopy 30 (17)

Not sure 16 (9)

Convenience of procedure: 1.45 (1)

Capsule > upper endoscopy 39 (69)

Capsule = upper endoscopy 10 (18)

Capsule < upper endoscopy 6 (11)

Not sure 1 (2)

Preference of procedure: 1.57 (1)

Capsule > upper endoscopy 34 (61)

Capsule = upper endoscopy 12 (21)

Capsule < upper endoscopy 10 (18)

Not sure 0 (0)

Refer to Table I for questions and responses allowed.

analysis, including the 4 patients who could not 
swallow the capsule and the 2 patients whose cap-
sule videos were lost. The results of this question-
naire are shown in Table IX. In general the trend 
was for an increase in satisfaction with the cap-
sule endoscopy over the upper endoscopy; 52% of 
patients ranked their capsule endoscopy satisfac-
tion as excellent, and only 41% ranked their upper 
endoscopy satisfaction as excellent. Capsule en-
doscopy was ranked as more convenient than up-
per GI endoscopy by 69% of patients, and 61% of 
patients would prefer a surveillance program that 
used capsule endoscopy over upper GI endoscopy.

Discussion

In this study, the capsule endoscopy was well 
tolerated, and the majority of patients thought 
capsule endoscopy was more convenient and pre-
ferred it over upper endoscopy. These findings may 
suggest that patients are more likely to comply 
with a screening program that involves capsule en-
doscopy. Capsule endoscopy, however, had a  low 
specificity for detecting varices that required pri-
mary prophylaxis. Capsule endoscopy also failed 
to detect gastric varices and failed to provide ad-
equate information regarding the presence and 
severity of PHG. 

Currently, primary prophylaxis with non-selec-
tive β-blockers is recommended for large esopha-
geal varices (F2 or greater), varices with red wale 
signs, severe PHG and large gastric varices. There 
was only moderate agreement between the video 
upper GI endoscopy and the capsule endoscopy 
in determining the need for primary prophylaxis. 
Had only a  capsule endoscopy been performed,  
12 (21.4%) patients would have received inappro-
priate treatment; 3 patients would not have re-
ceived primary prophylaxis, and 9 patients would 
have received unnecessary therapy. The capsule 
endoscopy had a low specificity (57.1%) for decid-
ing the need for primary prophylaxis. The failure of 
capsule endoscopy to detect gastric varices did not 
make a difference in this study only because of the 
excellent agreement between esophageal and gas-
tric varices in all 13 patients with gastric varices. 

How does our study compare with the previ-
ous 6 studies (excluding those presented in an 
abstract form)? In the largest study to date, de 
Franchis et al. reported a  sensitivity of 84% and 
specificity of 88% for detecting varices; corre-
sponding values for varices that required treat-
ment were 78% and 96% respectively [17]. Other 
studies have reported a wide range of sensitivity 
(68–100% for detection, 63–78% for treatment) 
and specificity (67–100% for detection, 82–96% 
for treatment) for the detection or the treatment 
of esophageal varices [13–18]. We had a low sen-
sitivity for detecting large varices (55%) and red 
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signs (57.9%). The high sensitivity and relatively 
low specificity for primary prophylaxis of esopha-
geal varices suggest that capsule endoscopy, in its 
current form, is not optimal for this purpose. 

There are many explanations for the poor per-
formance of capsule endoscopy. The transit time 
of the capsule through the esophagus was very 
variable. In 23 (39%) patients, the transit time was 
extremely rapid (less than 2 min), and this pre-
cluded a  thorough evaluation of the esophageal 
mucosa. In 8 patients, because of the slow transit 
time, the capsule did not enter or just entered the 
stomach in 20 min precluding an evaluation of 
PHG. Even when the capsule entered the stomach, 
its ability to assess the presence of gastric vari-
ces was extremely poor (0/13); similar observa-
tions were made in another study, where only 1 of  
8 gastric varices was detected by capsule endos-
copy [18]. Although understandable (inability to 
direct, lack of air insufflation and the presence of 
gastric contents), inability to detect gastric varices 
is another disadvantage of capsule endoscopy. In 
addition, in our study, 4 patients (4/62) could not 
swallow the capsule in the dorsal decubitus posi-
tion even after repeated attempts. One of the lim-
itations of this study is the relatively small sample 
size, but we do not believe a  larger sample size 
would change these results significantly. 

What about cost advantages with capsule en-
doscopy? Markov models have previously been 
used to attempt to assess the cost benefits and 
showed a  possible benefit with capsule endos-
copy. Any future study should include the costs 
associated with technical failures, inappropriate 
treatment and the bleeding risks associated with 
inappropriate treatment. 

In conclusion, our results suggest that capsule 
endoscopy is well tolerated and safe, and is pre-
ferred by patients over standard video upper GI 
endoscopy for screening for varices and gastrop-
athy. Capsule endoscopy, however, in its current 
technological state, is not the optimal tool for se-
lection of patients for primary prophylaxis. 
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