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Background and study aims: Colonoscopy remains the gold standard for the examination of the colon.
However, its use in the elderly is not well tolerated, and there is often a need for general anaesthesia, thus
increasing the risk, especially if there are co-morbidities. Water enema computed tomography has been
suggested to be a satisfactory alternative as a non-invasive, fast and effective means for the diagnosis of
colorectal supra-centimetric lesions.
Background and study aims: The aim of our study was to assess the performance of water enema com-

puted tomography as first-line examination by calculating its negative predictive value (NPV) for the
diagnosis of supra-centimetric lesions in symptomatic elderly referred to colonoscopy.
Patients and methods: This was a prospective study including 57 symptomatic patients older than 65
years. All patients were explored by water enema computed tomography at first, followed by colono-
scopy, and responded to a questionnaire on the tolerance to the preparation and both procedures.
Results: The mean age of patients was 73 years. The M:F sex ratio was 1.59. The most frequent indication
for colonoscopy was bowel disorders associated with abdominal pain (30%). Water enema computed
tomography allowed the diagnosis of tumours (n = 2), polyps (n = 6), diverticulosis (n = 7), inflammatory
wall thickening (n = 1) and extra-colic lesions (n = 28). NPV of water enema computed tomography for
supra-centimetric lesions was 96.5%. Sensitivity and specificity were 87.3% and 98%, respectively.
However, for sub-centimetric lesions, water enema computed tomography had a low sensitivity esti-
mated at 6%, specificity at 89.9%, positive predictive value at 91.9% and NPV at 27.7%.
Conclusion: Water enema computed tomography has proven to be a valuable and non-invasive method
indicated as a first-line examination in case of colonic symptoms in the elderly to diagnose supra-
centimetric lesions.

� 2017 Pan-Arab Association of Gastroenterology. Published by Elsevier B.V. All rights reserved.
Introduction We aimed to compare the results and tolerance of WE-CT with
Colonoscopy is limited by its relative invasiveness and the risk
of higher complications in the elderly [1]. Moreover, the examina-
tion may not be successful because of either inadequate bowel
preparation or poor tolerance and compliance [2].

Newmethods to image the colon have been developed in recent
years. Among them, water enema computed tomography (WE-CT)
can be a satisfactory alternative for the elderly [3].
colonoscopy as a first-line examination in the imaging of the colon
in symptomatic elderly for the diagnosis of supra-centimetric
lesions.

Patients and methods

Patients

We conducted a prospective study including 57 patients over
the age of 65 years, with colonic symptoms, for which colonoscopy
is indicated. Patients were recruited from the out-patient gastroen-
terology clinic of Mongi Slim Hospital of La Marsa, Tunis, Tunisia
over a period of 9 months, from 1 July 2014 to 31 March 2015.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajg.2017.11.006&domain=pdf
https://doi.org/10.1016/j.ajg.2017.11.006
mailto:zeineb.mzoughi@rns.tn
https://doi.org/10.1016/j.ajg.2017.11.006
http://www.sciencedirect.com/science/journal/16871979
http://www.elsevier.com/locate/ajg


Table 1
General characteristics of patient included in the study.

Parameters N (%)

Male 35 (61)
Mean age (years) 73
Autonomy 43 (76)

Co-morbidities
Cardiovascular 39 (68.4)
Diabetes 12 (21)
Pulmonary 17 (29.8)
Tumour 8 (14)

ASA (American Society of Anaesthesiologists)
score
ASA I 9 (16)
ASA II 18 (32)
ASA III 20 (35)
ASA IV 10 (17)

Anti-coagulant/antiplatelet therapy 28 (49)

Symptoms
Abdominal pain + bowel disorders 17 (30)
Rectal bleeding 5 (9)
Intestinal transit disorder 12 (21)
Deterioration of general condition 2 (3)
Anaemia 3 (5)
Sub occlusive syndrome 2 (3)
Bloating 8 (14)
Haemoccult + 1 (2)
Abdominal pain 7 (13)

Table 2
Colonoscopy and WE-CT data.

Colonoscopy data WE-CT data

Pathological 25 (43.8%) 9 (16%)

Lesions
Polyps (n) 23 6
�5 mm 9 0
6–9 mm 8 1
10–19 mm 5 4
�20 mm 1 1

Diverticulosis 4 7
Neoplastic processes 2 2
Angiodysplasia 1 0
Dolichocolon 17 4
Inflammatory wall thickening 0 1

Supra-centimetric lesions
Polyps 6 5
Neoplastic processes 2 2

Location of supra-centimetric lesions
Polyps LC 4/RC 2 LC 3/TC 1/RC 1
Tumour processes RC 1/LC 1 RC 1/LC 1

LC: left colon; RC: right colon; TC: transverse colon.
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The exclusion criteria were: WE-CT performed as part of an
assessment or monitoring of a known colonic disease including
CRC and WE-CT performed following an incomplete colonoscopy,
anal incontinence, during emergency and in cases with contraindi-
cations to intravenous iodinated contrast agent.

Methods

Epidemiological, clinical and biological data were collected from
patients. Patients were instructed for a colonic preparation based
on polyethylene glycol before both examinations (colonoscopy
and WE-CT). All patients initially underwent a WE-CT, followed
by colonoscopy without general anaesthesia. Subsequently, a ques-
tionnaire on the tolerance of the preparation and the conduct of
these two examinations was filled. For each patient, a comparison
of the results of the two examinations was made.

Bowel preparation was evaluated using Boston bowel prepara-
tion scale (BBPS) [4].

All our examinations were carried out by AQUILION 64, with 64
detectors and 128 cuts scanner (TOSHIBA, JAPAN). All patients ini-
tially had scout acquisition in radio mode, followed by an abdom-
inal helical acquisition without and with injection of low-
osmolality iodinated contrast agent in the portal time at 70 s.
Imaging of the chest was done in 3 patients: For staging in two
patients and to investigate a suspected chest mass in another
patient.

Statistical analysis

The data were analysed using Epi info 3.5. We initially carried
out a descriptive study by calculating absolute and relative fre-
quencies for qualitative variables. We calculated averages, medians
and standard deviations for quantitative variables. We also com-
pared theWE-CT results to those of colonoscopy, a reference exam-
ination, to demonstrate the diagnostic value and tolerance of WE-
CT. Comparisons of two averages were made using Student’s t-test
for independent series. Percentage comparisons on independent
series were made by the Pearson’s Chi-square test and Fisher’s
exact test. The diagnostic value of CT colonography with reference
to colonoscopy was studied by calculating its sensitivity, speci-
ficity, and positive and negative predictive values (NPV). In all sta-
tistical tests, the significance level was set to <0.05.

Results

Patient characteristics

Characteristics of included patients are presented in Table 1.

Colonoscopy data

Preparation for colonoscopy was considered good (BBPS score
7) in 86% of cases. Colonoscopy was completed in 75% of the
patients. Pathological lesions were found in 25 patients (43.8%).
There were polyps in 68% of cases, followed by diverticulosis
(16%), neoplastic processes (8%), angiodysplasia (4%) and dolicho-
colon (4%) (Table 2). The supra-centimetric lesions identified in
colonoscopy were polyps (n = 6) and neoplastic lesions (n = 2).
Colonoscopy was considered highly discomfortable in 58% of the
cases.

WE-CT data

The results of the descriptive study showed that CT colonogra-
phy allowed the diagnosis of the following: 2 neoplastic processes,
7 cases of diverticulosis, 1 inflammatory wall thickening and 6
polyps. These were 5 sessile supra-centimetric polyps, with an
average size of 19.5 mm, and a single polyp of 9.1 mm. CT colonog-
raphy also revealed extra-colonic lesions in 28 patients (49%), 3 of
whomwere of high importance (stromal tumour of the small intes-
tine, suspicious pulmonary mass and chronic liver disease)
(Table 2). The water distension of the colon was judged to be good,
average and poor in 79%, 15% and 6% of cases, respectively.

Analytical study

WE-CT and colonoscopy results were consistent for supra-
centimetric lesions in 55 of 57 cases. WE-CT had a statistically sig-
nificant diagnostic value in terms of sensitivity and specificity, esti-
mated at 87.3% and 98%, respectively, with an estimated NPV of
96.5%.



Table 3
Distribution of lesions according to the different values of sensitivity, specificity, NPV
and PPV.

Types of lesions Se Sp NPV PPV

Supra-centimetric polyps 66.7% 100% 96.2% 100%
Sub-centimetric polyps 6% 89.9% 27.7% 91.9%
Neoplastic processes 100% 98.2% 100% 66.6%
Diverticulosis 99.8% 94.3% 100% 57%

Table 4
Diagnostic value of water enema CT from supra-centimetre lesions.

Study (year) Sensibility NPV

Ridereau-Zins et al. (2010) 98.6% 99.1%
Soyer et al. (2012) 99% 99.7%
Our study 87.3% 96.5%

H. Romdhane et al. / Arab Journal of Gastroenterology 18 (2017) 235–237 237
In malignant lesions, specificity and sensitivity were 98.2% and
100% respectively, NPV was 100% and positive predictive value
(PPV) was 66.6%. Similarly, for supra-centimetric polyps, the sensi-
tivity and specificity of WE-CT was estimated to be 66.7% and
100%, respectively, with a NPV of 96.2%.

However, for sub-centimetric lesions, WE-CT had a low sensi-
tivity, estimated at 6%, PPV at 91.9%, NPV at 27.7% and specificity
at 89.9%.

Thus, the NPV of WE-CT for the detection of lesions of any size is
estimated at 67.2%, and its specificity and sensitivity are estimated
at 97% and 30.3%, respectively.

Table 3 summarises the different sensitivity, specificity, NPV
and PPV when p < .05.

The discomfort associated with the course of the WE-CT was
low in 70%, moderate in 25% and high in 5% of the cases. Almost
all patients (92%) had a preference for WE-CT compared to
colonoscopy.

Discussion

In our study, the sensitivity and specificity of WE-CT in the
detection of supra-centimetric lesions were estimated to be
87.3% and 98%, respectively, with an NPV of 96.5%. These results
are consistent with data from the literature [5–7] (Table 4). Never-
theless, WE-CT has some limitations, mainly its low sensitivity for
detecting sub-centimetric and flat lesions [8,9]. Our results with
these lesions demonstrated a sensitivity of 6% and an NPV of
27.7%. Thus, WE-CT does not constitute a screening test for precan-
cerous lesions and must lead to a colonoscopy to confirm a diagno-
sis in case of doubt [10].

WE-CT is of great interest in the elderly, with a high NPV for
supra-centimetric lesions, with satisfactory patients’ compliance
and optimal conditions particularly for patients with contraindica-
tions for colonoscopy. It is also simple to use, requiring no sophis-
ticated interpretation software [10,11]. Furthermore, WE-CT
enables the diagnosis of various extra-colonic lesions, which can
explain the symptoms in the elderly [11,12]. Indeed, in our study,
25 patients demonstrated extra-colonic lesions without associated
colonic lesions.

The existence of co-morbidities appears to be important in the
decision to refer for WE-CT. WE-CT can replace colonoscopy in the
majority of patients, which is particularly important as the risk of
failure of colonoscopy correlates with age and patients’ co-
morbidities. In some countries, religious and cultural barriers
may be a reason for refusing colonoscopy by some patients [14].

A good colonic preparation which is a prerequisite for the suc-
cess of colonoscopy does not constitute a limiting factor for a reli-
able interpretation of the WE-CT [5,13]. The choice of techniques
should be guided by clinical examination, patient’s age, personal
and family risk factors, general condition and degree of coopera-
tion, and availability of both techniques. In our study, all patients
were scheduled to undergo colonoscopy at least few hours after
WE-CT.

This could lead to interpretation bias if we consider that non-
colonic preparation is the rule for this examination. For WE-CT,
emptiness of the colon is certainly beneficial but not indispensable.
It can be reduced to distal evacuation enema 1 h before the exam-
ination. Interpretation of the examination can be done even if the
patient is unprepared. However, a clean colon reduces interpreta-
tion time and decreases the number of false positives, related
mainly to faecal residues.

Our study is limited by the small sample size, which may
explain the low rate of detected polyps.

We conclude that WE-CT can be proposed as first-line examina-
tion modality for colonic symptoms in elderly patients and should
be considered only in patients with high co-morbidities and high
risk for general anaesthesia.

Randomised prospective, multicentre studies should be con-
ducted to confirm the place of WE-CT in the management of symp-
tomatizing elderly.

Conflict of interest

The authors declare that there are no conflicts of interest.

References

[1] Lin OS. Performing colonoscopy in elderly and very elderly patients: risks,
costs and benefits. World J Gastrointest Endosc 2014;6(6):220–50.

[2] Day LW, Kwon A, Inadomi JM, Walter LC, Somsouk M. Adverse events in older
patients undergoing colonoscopy: a systematic review and meta-analysis.
Gastrointest Endosc 2011;74(4):885–96.

[3] Ridereau-Zins C, Aubé C, Luet D, Vielle B, Pilleul F, Dumortier J, et al.
Assessment of water enema computed tomography: an effective imaging
technique for the diagnosis of colon cancer. Abdom Imaging 2010;35
(4):407–13.

[4] Lai EJ, Calderwood AH, Doros G, et al. The Boston bowel preparation scale: a
valid and reliable instrument for colonoscopy-oriented research. Gastrointest
Endosc 2009;69(3 Pt 2):620–5.

[5] Soyer P, Sirol M, Dray X, Placé V, Pautrat K, Hamzi L, et al. Detection of
colorectal tumors with water enema-multidetector row computed
tomography. Abdom Imaging 2012;37(6):1092–100.

[6] Lequoy M, Nahon S, Caugant H, Lahmek P, Poupardin C, Jouannaud V, et al.
Rentabilité diagnostique du coloscanner à l’eau en première intention dans le
bilan d’une hémorragie digestive basse extériorisée ou non chez la personne
âgée. Gastroentérologie Clin Biol 2009;33(3):179–82.

[7] Hara A, Johnson C, MacCarty R, Welch T, McCollough C, Harmsen W. CT
colonography: single versus multi-detector row imaging. Radiology 2001;219
(2):461–5.

[8] Kim D, Pickhardt P, Taylor A. Characteristics of advanced adenomas detected at
CT colonographic screening: implications for appropriate polyp size thresholds
for polypectomy versus surveillance. AJR Am J Roentgenol 2007;188(4):940–4.

[9] Laurent V. L’exploration du côlon en 2007: les nouvelles possibilités en scanner
et en IRM. Côlon Rectum 2007;1(3):157–65.

[10] Ridereau-Zins C. Imaging in colonic cancer. Diagn Interv Imaging 2014;95
(5):475–83.

[11] Soyer P, Hamzi L, Sirol M, Duchat F, Dray X, Hristova L, et al. Colon cancer:
comprehensive evaluation with 64-section CT colonography using water
enema as intraluminal contrast agent: a pictorial review. Clin Imaging 2012;36
(2):113–25.

[12] Daldoul S, Moussi A, Triki W, Baraket RB, Zaouche A. Jejunal GIST causing acute
massive gastrointestinal bleeding: role of multidetector row helical CT in the
preoperative diagnosis and management. Arab J Gastroenterol 2012;13
(3):153–7.

[13] Laurent V. Bilan d’extension d’un cancer colique: intérêt d’une exploration
scanographique avec distension du cadre colique à l’eau. Côlon Rect 2009;3
(4):245–8.

[14] Talaat M. Adherence and barriers to colorectal cancer screening varies among
Arab Americans from different countries of origin. Arab J Gastroenterol
2015;16(3–4):116–20.

http://refhub.elsevier.com/S1687-1979(17)30112-0/h0005
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0005
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0010
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0010
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0010
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0015
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0015
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0015
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0015
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0020
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0020
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0020
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0025
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0025
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0025
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0030
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0030
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0030
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0030
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0035
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0035
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0035
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0040
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0040
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0040
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0045
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0045
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0050
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0050
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0055
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0055
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0055
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0055
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0060
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0060
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0060
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0060
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0065
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0065
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0065
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0070
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0070
http://refhub.elsevier.com/S1687-1979(17)30112-0/h0070

	Value of water enema computed tomography in elderly symptomatic patients
	Introduction
	Patients and methods
	Patients
	Methods
	Statistical analysis

	Results
	Patient characteristics
	Colonoscopy data
	WE-CT data
	Analytical study

	Discussion
	Conflict of interest
	References


