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Double contrast enema and colonoscopy in polyp
detection
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From the Department of Diagn0ostic Radiology, Untiversity of Llund, Malmo General Hospital,
Malmo, Sweden

SUMMARY The diagnostic accuracy of double contrast enema was assessed by colonoscopy of 250
consecutive patients with polypoid lesions that were observed at double contrast enema. The enema

method detected 90% of all existing polypoid lesions, and gave false positive results in less than
3.5°' Colonoscopy revealed 91 °', of the lesions. Double contrast enema is suitable as a screening
procedure and, when used in combination with colonoscopy, only very few polyps will escape

detection. The large number of neoplastic polyps detected in this retrospective series emphasises
the necessity for a careful radiographic technique combined with colonoscopy to disclose and treat
these potentially malignant lesions of the colon. -

Since 1954 radiography of the colon according to the
double contrast-enema technique, known as the
Malm6 method, -3 has been used in our depart-
ment on almost 100 000 occasions. The value of the
method in the detection of polypoid lesions is well
documented.4 13
The first flush of enthusiasm for colonoscopy in

the examination of patients for polyps14-21 now
appears to be on the wane,68 2224 though colon-
oscopy is still regarded as indicated first in the
investigation of idiopathic symptoms referable to the
colon and for the screening of persons at high risk
for carcinoma6 25 26 or with potentially malignant
lesions of the colon. The value of radiographic
screening for colonic polyps has been seriously
questioned by numerous gastroenterologists.

In an endeavour to assess the relative diagnostic
effectiveness of our routine double contrast
radiography we compared the results obtained with
this method with those obtained at colonoscopy,
rectoscopy, and surgery.

Definitions

A polyp or polypoid lesion is to be understood as a
mass, smaller than 50 mm, arising from the mucous
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membrane and protruding into the lumen of the
bowel; a verified polyp is defined as one demon-
strated at double contrast enema on two occasions
or at colonoscopy, rectoscopy, or surgery. A polyp
is not considered to be verified when seen at only one
radiological examination, and a single examination
with colonoscopy is not considered sufficient to
exclude the existence of such a growth. Exclusion of
a previously suspected polyp requires the absence of
any demonstrable changes at repeat double contrast
enema or colonoscopy, focused on the area in
question5 23 (Fig. la and b).

Methods

PATIENTS
The material consisted of the records of 250 con-
secutive patients Who had been examined with
complete colonoscopy on 302 occasions and with
double contrast radiography on 407. Poor quality of
the radiographs in a given case was not regarded as
a reason for its exclusion. All the patients had been
referred for colonoscopy because of single or
multiple polypoid lesions, these being the only
changes found at double contrast enema. The
patients' ages ranged from 24 to 83 years, mostly
from 50 to 79 years. There were 148 men and 102
women. The number of polyps detected at double
contrast enema was compared with that at
colonoscopy, rectoscopy, and five laparotomies. All
the polyps removed were examined microscopically.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.22.11.971 on 1 N

ovem
ber 1981. D

ow
nloaded from

 

http://gut.bmj.com/


Fork

3

I

Fig. I (a) A pedunculated adenomatous polyp (4 mm) missed by the colonoscopist in 1976. (b) The same polyp two
years later, verified by two double contrast enema studies.

Notes were made of the radiologists' reports as

well as of the diagnosis made at a retrospective
review of the films. At the review the examiner was

unaware of the colonoscopic findings. Finally, the
colonoscopic findings were compared with those
made at repeat radiography, re-colonoscopy,
rectoscopy, and surgery.
The sizes of the lesions missed at colonoscopy

were measured on the x-ray films and reduced by
approximately 15 to compensate for the estimated
magnification. All the other polyps were measured
after they had been removed.
The histological routine reports of the micro-

scopic findings in biopsy specimens and in snared
polyps were recorded and the degree of malignancy
was assessed in accordance with Ekelund and
Lindstrom and with Enterline.27 29

Results

Within a two and a half year period 410 polyps were

verified in the 250 patients. Three hundred and
eighty-four polyps were primarily diagnosed by

double contrast enema and 373 by colonoscopy
(Table 1). Thirty-nine polyps missed at double
contrast enema were detected at colonoscopy, while
37 polyps missed at colonoscopy were detected at
double contrast enema. Thirty-five of these were
verified at double contrast enema on two or more
occasions and two polyps were detected at follow-up
colonoscopy. In addition, 13 polyps overlooked at
double contrast enema were disclosed at the retro-
spective review. Thirteen polyps suggested by
double contrast enema were not verified.

Table I Summary of results obtained with douible
contrast enema and colonoscopy

Polypoid lesions (no.)

DCE Colonoscopy

Primarily diagnosed 384 373
Primarily missed 39 37
Seen in retrospect or

at re-examination 13 2
Not yet verified 13
Total 410
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Detection of colonic polyps

The two diagnostic procedures did not differ in
number of polyps missed per patient (Table 2).
Double contrast enema and colonoscopy missed an
isolated polyp in respectively 18 and 20 patients. In
six patients two polyps per patient were missed at
double contrast enema, in four by colonoscopy, and
three polyps per patient in three patients by double
contrast enema and in one by colonoscopy. In one
patient six polyps in the transverse colon were not
reported by the colonoscopist (Fig. 2). All the
patients exhibited at least one verified polyp.

Table 3 gives the sites of the polyps missed. In the
rectum fewer polyps were missed at double contrast
enema than at colonoscopy, whereas in the sigmoid
colon it was the other way round. In the transverse
colon 12 polyps were missed at colonoscopy and
none at double contrast enema. Only few polyps
were missed in the other sections of the large bowel.
The sizes of the polypoid lesions missed by one or

the other of the two methods are given in Table 4.
Eighty-five per cent (33 out of 39) of the polyps
missed at double contrast enema and 90% (33 out
of 37) at colonoscopy were only up to 6 mm in
diameter. Two polyps missed at double contrast
enema and one at colonoscopy were up to 10 mm
across, whereas four polyps at double contrast
enema and three at colonoscopy were 10mm or more
in diameter.

Table 2 Number of overlooked polyps per patient

No. ofpolyps No. of patients

DCE Colonoscopy

1 18 20
2 6 4
3 3 1

>3 1
Total 27 26

Fig. 2 Semi-pedunciulated 7 mm in descending colon, extirpated at colonoscopy. Polyps in transverse colon, missed
at colonoscopy.
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Most of the polyps missed at double contrast
enema were adenomas and metaplastic polyps
(Table 5). One polyp was an invasive carcinoma (Fig.
3) and one stowed histological signs of intramucosal
carcinoma. There were also single polypoid lesions
made up of normal or non-neoplastic tissue. Most of
the 20 polyps missed at colonoscopy and later
removed were metaplastic polyps, but one out of

Table 3 Position and nuimber ofpolyps overlooked by
both methods

Position No. of polyps overlooked

Rectum
Sigmoid colon
Descending colon
Left flexure
Transverse colon
Right flexure
Ascending colon
Caecum

DCE Colonoscopy

6 13
21 6
3 1
2 3

12
2
4 1
1 1

three tubulovillous adenomas (Fig. 4) showed
intramucosal carcinoma (for definitions see refs.
27 -29). Thirteen of these 20 polyps were removed
through the proctoscope, five at colotomy, and two
through the colonoscope.
Of the 373 removed polyps, 86% were situated in

the left colon, as were all but three of the malignant

Table 4 Number and size ofpolyps overlooked by
both methods

Size of polyp No. ofpolyps overlooked
(mm)

DCE Colonoscopy

2 4 3
3 11 9
4 6 6
5 5 5
6 7 10

-10 2 1
-15 2
>15 2 3

Total 39 37

}-,_._

Pi _ L

_ s Z ;s < S _se~~~~~~~~~~~~I..

Fig. 3 Carcinomatous polyp IU x I I nIn in /12 year oldt
muian, missed kY adiologi.st.

Fig. 4 Tlabilovillouis adenoma, 11x 15 mm with
intramicosal carcinoma, missed at colonoscopy, in a
68 year old man with diverticiular disease of the sigmoid
colon.
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Detection of colonic polyps

Table 5 Histological diagn1oses of polyps nmissed;
method of removal of lesions over-looAked at colonoscopy;
polyps overlooked at doluble conitrast eniema removed
throuigh colonoscope

DCE Colonoscopy

Tubular adenoma 21 5 (colotomny)
Tubulovillous adenioma 6 2 (re-endoscopy,

rectoscopy)
Intramucosal or

invasive carcinoma 2 1 (re-endoscopy)
Metaplastic polyp 7 12 (rectoscopy)
Miscellaneous polyp 3

polyps. Thirty-nine per cent of the polypoid lesions
removed were at most 5 mm in diameter. Two of
these displayed signs of intramucosal carcinoma.
Where the histological diagnoses of these 373

removed polyps were concerned, 292 polyps were

neoplastic, including I 1 invasive carcinomas and 30
polyps with intramucosal adenocarcinoma. Of the
remaining 81 polyps 54 were metaplastic. Five out of
these were more than 8 mm across.

Discussion

Several comparisons are available of the value of
fibreoptic endoscopy of the colon and of con-

ventional radiographic techniques for detecting
polypoid lesions of the colon.5 19 1115 19 24 30 :1

Of the radiographic techniques double contrast
enema is best.' 913":3:03 39 :39

During the last seven years colonoscopy has been
carried out at our department by radiologists, fully
trained and responsible for gastrointestinal
morphological diagnoses. Thus, at the beginning of
this series in the summer of 1976, they were eqilally
well versed in both methods. 2:1 The system has the
additional advantage of enhancing diagnostic
competition, which is necessary if the large annual
number of new carcinomas of the colon is to be
reduced." 11 25 37 39 41)

This study was performed in retrospect and, like
similar studies, has the disadvantage that the
colonoscopist was aware of the radiological findings,
whereas the radiologist was never informed in

advance. 22 -24 311

Duiring the period of this stildy the indications for
colonoscopy were mainly a presumlied inflanimatory
or neoplastic disease. Patients witli the former
diagnosis were excluded because of the inconstant
occurrence and shape of inflammatory polyps and
pseudopolyps. Consequently, it was not possible to
collect the true control material necessary for
assessing the reliability of double contrast enema.
The only methods allowing of sucih assessment were

repeated radiology of the large bowel, re-
colonoscopy, and, to a limited extent, rectoscopy,
surgery, and necropsy.'3

ft is thus not known how many polyps were missed
at double contrast enema in patients examined only
once during the time covered by this investigation.
However, in an earlier study, colonoscopy revealed
only four single polyps in 139 patients with a main
radiological diagnosis other than polypoid lesions, a
figure suggesting that the under-diagnosis rate of
double contrast enema is very low in such patients.i
There was no reason to assume that this figure was
different during this investigation.

Besides, during the follow-up since the summer of
1976, no additional polyps have been detected in the
patients included in this series. On the other hand,
13 polyps diagnosed at double contrast enema were
not verified and were therefore considered to be
instances of over-diagnosis.

In this series, the nillilber of polyps with intra-
mucosal carcinoma'2 29 was 80,, (30 373 polyps)
and with infiltrating carcinoma 3% (II 373 polyps),
a figure below that founld in other series16 11 21:6:37 41
This difference can be at least partly attributed to the
fact that the present material, unlike other reported
series, also included polyps less than 5 mm across.
Furthermore, these were not benign: 690° were
neoplastic and two of them were malignant, which
indicates the necessity of adequate methods for
their detection and treatment.6 11 40

The distribution of polyps in the colon agreed with
that reported by other authors.'' 3" The pro-
portion of adenomas with villous structLires mainily
tubulovillous adenoma was higher, 14"O. than that
in other studies on record.3" 3

In a previous study, it was shown that the ntlimber
of polyps discovered at double contrast enemila but
overlooked earlier by the radiologist accounted for
30% of the total number of polyps missed.) This
figure (13 out of 39) was the same in the present
study.

The number of polyps overlooked by the
colonoscopist in this investigation was high (37 out
of 410). The same proportion of polyps, 39 out of 410
(9.5%) was missed at double contrast enema.24 3'
Most of those missed at doLible contrast enemia were
situated in the sigmoid colon, 24 39 wlhereas the rectum
constituted the weak part to the colo;ioscopist
(Table 3). However, in seven patients double contrast
enema had not been preceded by rectoscopy, in spite
of our policy, which may sLiggest that the colono-
scope had probably been passed too fast through the
rectum. All 12 polyps overlooked in the transverse
colon were small, less than 5 mm, and situated close
to a haustral fold.
The results obtained in this series were comparable
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with those reported by Welin.3 How reliable was
the diagnosis of a polypoid lesion by double contrast
enema and how true was the exclusion of further
polyps by this method ? Because of the lack of
control patients, the diagnostic accuracy of double
contrast enema could not be expressed in tei ms of
specificity and sensitivity of the method. Judging
from the results of this investigation-the primary
radiological reports-double contrast enema will
give false positive results in 4.5 % (371 verified polyps
to 384 double contrast enema suggested lesions) and
false negative results in 9.5 % (39 overlooked polyps
to 410 verified).
The investigation confirmed that the two

procedures are truly complementary.5 9 10 19 22-24
30 34 39 Double contrast enema is easy to perform
and not hazardous, and it is well adapted for
screening.9 22 23 31 33 Supplementary colonoscopy
improves the possibility of a correct diagnosis and
facilitates the planning for clinical treatment.14 17 18
20 40 42-44 Unfortunately, colonoscopy is attended by
certain risks16 21 31 43-46 and by technical diffi-
culties,10 14 34 39 43 but it is an indispensable
complementary examination10 33 34 39 and its greatest
value is that it facilitates biopsy and removal of
mucosal lesions.6 15 21 34 35 43 44

All polypoid lesions suggested at routine double
contrast enema are now checked at repeat enema-
study focused on the area in question.5 In clinical
practice this means that the physician who has
ieferred the patient for radiology receives a highly
reliable report as to the existence or absence of a
polyp. With this routine almost all over-diagnosis by
double contrast enema has disappeared.

Conclusions

Properly performed double contrast enema can
detect most polypoid lesions. It is the method of
choice for screening for these lesions. In combination
with colonoscopy practically all polyps are dis-
closed. Even those less than 5 mm in diameter should
be possible to detect and treat.
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