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Abstract. – OBJECTIVE: Colonoscopy is con-
sidered as a standard method for detecting vari-
ous kinds of colorectal polyps. However, con-
ventional colonoscopy (CC) still has chances to
miss some lesions. Some scholars have already
reported that transparent hood assisted
colonoscopy (THAC) can improve the detection
rate of colorectal polyps. However, the efficacy
of detection of colorectal polyps with black hood
assisted colonoscopy (BHAC) is still unclear. In
this study, BHAC was compared with CC for
evaluating the efficacy of detection of colorectal
polyps.

PATIENTS AND METHODS: Between Sep 2014
and Apr 2015, 542 patients underwent CC and
meanwhile 534 patients underwent BHAC were
enrolled into this prospective randomized con-
trolled study. Comparison of baseline character-
istics, cecal intubation time, withdrawal time, to-
tal number of detected polyps, detection rate of
polyps, location, size, morphology and patholog-
ical diagnosis of polyps between these two
groups was performed.

RESULTS: Cecal intubation time was signifi-
cantly shorter in BHAC group than in CC group
(6.31 ± 3.51 min vs. 7.05 ± 4.15 min, p = 0.002).
The total number of detected polyps and detec-
tion rate of polyps were significantly higher in
BHAC group than in CC group (349/65.36% vs.
264/48.71%, p = 0.004).

CONCLUSIONS: Compared with CC, BHAC
could significantly improve the detection rate of
colorectal polyps, and cecal intubation time was
significantly reduced by BHAC.
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sisted Colonoscopy; BMI = Body Mass Index.
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Introduction

Colonoscopy is widely accepted as the refer-
ence standard for detection of colorectal polyps.
However, a substantial polyp miss rate of 20-
26% has been reported in the former report1. It is
mainly because that forward-viewing colono-
scopes can hardly visualise the full colonic sur-
face, and polyps may be missed as they are locat-
ed outside the visual field, hidden behind folds or
flexures2.
The use of a transparent hood attached to the

tip of a colonoscope may increase colonic sur-
face visualisation by depressing the colonic
folds. In addition, a better endoscopic view can
be created by keeping an appropriate distance be-
tween the tip of the colonoscope and mucosa. So
the use of a transparent hood is thought to be an
effective method to improve detection rate of col-
orectal polyps3.
Up to date, there have been many researches

evaluating the impact on detection rate of col-
orectal polyps by transparent hood assisted
colonoscopy (THAC), but the results are quite
different. Takeuchi et al4 thought that compared
to conventional colonoscopy (CC), THAC could
significantly enhance the detection of polypoid
colorectal neoplasms. Rzouq et al5 reported that
THAC could offer a higher detection rate of sig-
nificant serrated polyps when compared to CC.
However, de Wijkerslooth et al3 shew that com-
pared to CC, THAC did not improve adenoma
detection, but did reduce cecal intubation time
and did lessen the degree of discomfort during
colonoscopy. Tee et al6 even thought THAC was
not significantly different from CC in term of
both cecal intubation time and polyp detection
rate. Therefore, it is still controversial whether
THAC can significantly improve detection rate of
colorectal polyps.
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Black hood is another kind of attachment
which is put at the tip of a colonoscope, assisting
colonoscopic procedures. Compared to a trans-
parent hood, theoretically, the black material of a
black hood can control the glare and the impact
of automatic dimming, ensuring good endoscopic
view. Also, the soft material can help to reduce
the damage of mucosa and lesions. In addition,
the black hood is reusable.
So far, there is less study on evaluating the ef-

ficacy of detection of colorectal polyps by black
hood assisted colonoscopy (BHAC). This
prospective randomized controlled study just
aims to investigate the impact on detection of
colorectal polyps by BHAC. Cecal intubation
time, withdrawal time, total number of detected
polyps, detection rate of polyps, location, size,
morphology and pathological diagnosis of polyps
were compared between BHAC group and CC
group.

Patients and Methods

Participants
Between Sep 2014 and Apr 2015, a total num-

ber of 1076 patients accepting colonoscopic ex-
amination in Digestive Endoscopy Center,
Huadong Hospital Affiliated to Fudan University
were enrolled into this study. The randomization
sequence was generated by a random number
generating software. All patients were randomly
allocated to either BHAC group (n = 534) or CC
group (n = 542).
The exclusion criteria of the study included

previous surgical resection of any part of the
colon, patients with known polyps and preparing
to undergo endoscopic polypectomy, history of
inflammatory bowel disease, intestinal tuberculo-
sis, ischemic bowel disease, patients with au-
toimmune disease (e.g. Behcet’s disease) involv-
ing intestinal tract, familial polyposis, acute gas-
trointestinal hemorrhage and failing to achieve
total colonoscopic examination caused by poor
bowel preparation, complete intestinal obstruc-
tion or poor tolerance of patients.
All patients signed informed consent to partic-

ipate in this study.

Colonoscopy Procedures
Colonoscopes (CF-H260, Olympus Medical

Systems, Tokyo, Japan) and black hoods (MAJ-
1991, Olympus Medical Systems, Tokyo, Japan,
Figures 1 and 2) were used in this study. The
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Figure 1. The black hoods.

Figure 2.A black hood at the tip of a colonoscope.

Boston bowel preparation scale was adopted to
evaluate the bowel preparation of patients7.
All of the colonoscopy procedures were com-

pleted with one-man insertion method by two se-
nior endoscopists (> 3000 colonoscopies) and
one junior endoscopist (< 1500 colonoscopies).
Insertion in the cecum was performed as quickly
as possible without looking for lesions or under-
going polypectomy. After reaching the cecum
and during withdrawl, colonoscopists should ob-
serve the mucosa and folds carefully. Generally,
polyps less than 0.5 cm would be resected on the
spot after the agreement of patients or family
members. Polyps larger than 0.5 cm would not
be resected on the spot, instead, the patients
would be informed to check coagulation function
first and then to resect the polyps another day
with the colonoscopy or even with a surgery if
the polyps were big enough or suspected malig-
nant. For the polyps suspected malignant, biop-
sys were always taken. Time of polypectomy was
not count into “withdrawl time”. All the resected
polyps were sent for pathological examination as
a routine.
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CC (n = 542) BHAC (n = 534) Statistical value p-value

Gender (male/ female) 283/259 297/237 χ2 = 1.254 0.263
Age (y) 55.38 ± 11.76 56.70 ± 11.53 Z = 1.838 0.066
Height (m) 1.66 ± 0.08 1.67 ± 0.08 Z = 0.623 0.533
Weight (kg) 65.88 ± 12.81 65.92 ± 12.04 Z = 0.312 0.755
BMI (kg/m2) 23.68 ± 3.36 23.64 ± 3.16 Z = 0.053 0.958
Chief complaint χ2 = 13.977 0.451
Physical examination (no.) 223 229
History of polypectomy (no.) 57 57
Hematochezia (no.) 49 44
Constipation (no.) 37 32
Diarrhea (no.) 25 22
Lower abdominal pain (no.) 29 36
Increased fecal frequency (no.) 17 14
Formless feces (no.) 17 19
Ascended CEA (no.) 16 6
FOBT+ (no.) 11 14
Lower abdominal discomfort (no.) 11 10
Diarrhea constipation alternation (no.) 9 3
Ascended CA199 (no.) 6 3
Lower abdominal distension (no.) 5 12
Others (no.) 30 33
History of abdominal surgery χ2 = 1.615 0.978
No (no.) 357 361
Gynecology (no.) 83 70
Appendix (no.) 78 73
Gallbladder (no.) 27 30
Hernia (no.) 6 5
Stomach (no.) 6 6
Kidney (no.) 5 4
Others (no.) 5 6
Score of the Boston bowel preparation scale Z = 0.701 0.484
9 (no.) 135 127
8 (no.) 147 158
7 (no.) 143 147
6 (no.) 77 69
5 (no.) 16 17
4 (no.) 14 8
3 (no.) 10 8

Table I. Baseline characteristics.

Wilcoxon rank sum test, respectively. Enumera-
tion data was evaluated by chi-square test and
Fisher exact test was adopted if the frequency
was low. A p value < 0.05 was considered as sta-
tistically significant.

Results

Baseline Characteristics
A total number of 1076 patients were enrolled

into this study. Between CC group and BHAC
group, there were no statistical difference on
gender, age, height, weight, BMI, chief com-
plaint, history of abdominal surgery or score of
the Boston bowel preparation scale. Thus, the
two groups were comparable (Table I).

Observation Index
Baseline characteristics included gender, age,

height, weight, body mass index (BMI), chief
complaint, history of abdominal surgery and
score of the Boston bowel preparation scale.Oth-
er observation indexes included cecal intubation
time, withdrawal time, cecal intubation rate, total
number of detected polyps, detection rate of
polyps, location, size, morphology and patholog-
ical diagnosis of polyps.

Statistical Analysis
All analyses were performed using SAS9.13

statistical software package. Normal distribution
of measurement data and non-normal distribution
of measurement data were evaluated by t-test and
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Cecal Intubation and Withdrawal
All of the colonoscopy procedures were com-

pleted by two senior endoscopists and one junior
endoscopist. In CC group, 25 patients were ex-
cluded because of failing to achieve total colono-
scopic examination (2 had poor bowel prepara-
tion, while 16 patients got advanced tumors caus-
ing stenosis of colon, and 7 were intolerant).
While in BHAC group, 14 patients were exclud-
ed because of failing to achieve total colonoscop-
ic examination (4 had poor bowel preparation,
while 7 patients got advanced tumors causing
stenosis of colon, and 3 were intolerant). Com-
pared to CC, cecal intubation time was signifi-
cantly shorter in BHAC group (p = 0.002). There
were no significant difference on withdrawl time
and cecal intubation rate between the two groups
(p > 0.05) (Table II).

Detection of Colorectal Polyps
Total number of detected polyps and detection

rate of polyps were both significantly higher in
BHAC group than in CC group (p = 0.004). Lo-
cation distributions of detected polyps were
roughly the same between the two groups (p =
0.041). Size and morphology distributions of de-
tected polyps were the same between the two
groups (p > 0.05).
Therapy and pathological diagnosis of all the

polyps were followed up. In CC group, 11 pa-
tients were lost, and follow up rate was 97.97%,
while 21 patients had not treated the polyps. In
BHAC group, 14 patients were lost, and follow
up rate was 97.38%, while 20 patients had not
treated the polyps. Pathological diagnosis distrib-
utions of detected polyps were the same between
the two groups (p > 0.05) (Table III).

Complications
No complications such as bleeding or perfora-

tion occurred in both of the two groups.

Discussion

Colonoscopy is considered as the standard
method to detect colorectal polyps. However, a
previous study indicated that low adenoma detec-
tion rates were associated with an increased risk
of interval colorectal cancer8. Therefore, the ba-
sic and important mechanism of preventing col-
orectal cancer is detection and removal of adeno-
mas which are the precursor lesions for cancer
with colonoscopy9. So far, it is still controversial
whether THAC can improve detection rate of
colorectal polyps. While black hood is another
kind of colonoscopic attachment and its efficacy
of detection of colorectal polyps is less reported.
In this article, BHAC and CC were analysesed
prospectively and randomly, and the impact on
detection of colorectal polyps by BHAC was in-
vestigated.
In this study, a total of 264 polyps were de-

tected in CC group (n = 542) and detection rate
of polyps was 48.71%, while a total of 349
polyps were detected in BHAC group (n = 534)
and detection rate of polyps was 65.36%, which
indicated that detection rate of polyps was sig-
nificantly higher in BHAC group than in CC
group (p = 0.004). Kondo et al10 separated 684
patients to CC group, THAC group and BHAC
group randomly in their randomized controlled
trial and the results suggested that detection rate
of colorectal polyps was significantly higher in
THAC group than in CC group (49.3% vs.
39.1%, p = 0.04). However, compared to CC,
whether BHAC could significantly improve de-
tection rate of polyps was not mentioned in the
article. Up to date, studies associated with
BHAC and detection rate of colorectal polyps
are rare. While researches associated with
THAC and detection rate of colorectal polyps
are common, however, the results are various. As
previously mentioned, Kondo et al10 thought
THAC could significantly improve detection rate
of polyps compared to CC. Horiuchi et al11 ob-

CC (n = 542) BHAC (n = 534) Statistical value p-value

Senior endoscopist (no.) 279 278 χ2 = 0.037 0.848
Junior endoscopist (no.) 263 256
Cecal intubation time (min) 7.05 ± 4.15 6.31 ± 3.51 Z =-3.112 0.002
Withdrawl time (min) 5.50 ± 2.24 5.57 ± 2.41 Z = 0.356 0.722
Cecal intubation rate 542/567, 95.59% 534/548, 97.45% χ2 = 2.839 0.092

Table II. Cecal intubation and withdrawal time.
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tained similar conclusions in their research. But
de Wijkerslooth et al3 suggested that compared
to CC, THAC did not improve adenoma detec-
tion. While Lee at al12 even indicated that detec-
tion rate of colorectal adenomas in THAC group
was significantly lower than which in CC group
(30.5% vs. 37.5%, p = 0.018). Thus, for this
study, the results from THAC associated articles
are for reference only.
In a randomized tandem trial of Hewett et al13,

100 patients were separated to THAC-CC group
(n = 52) and CC-THAC group (n = 48) randomly.
The impact on miss rate of colorectal adenomas
by THAC was investigated through twice differ-
ent kinds of colonoscopy on one patient. The re-
sults shew that compared to CC, THAC could
significantly reduce miss rate of colorectal ade-
nomas (p = 0.039), especially for adenomas

smaller than 5 mm (p = 0.037). Moreover, the tri-
al indicated that compared to CC, THAC could
find more adenomas at any position of colorec-
tum. The results of our study were basically con-
sistent with the results of Hewett et al. In our
study, location distributions of detected polyps
were roughly the same between CC group and
BHAC group, and regardless of sizes of polyps,
BHAC was easier to find more polyps at any po-
sition of colorectum.
Takeuchi et al4 reported that compared to CC,

THAC could significantly improve detection rate
of colorectal polypoid neoplasms. In this study,
morphology distributions of detected polyps
were the same between CC group and BHAC
group, which indicated that regardless of mor-
phology of polyps, BHAC was easier to find
more polyps.

CC (n = 542) BHAC (n = 534) Statistical value p-value

Total number of detected polyps/ 264/48.71% 349/65.36% χ2 = 8.353 0.004
detection rate of polyps
Location χ2 = 21.684 0.041
Cecum (no.) 8 7
Ileocecal valve (no.) 3 0
Ileocecus (no.) 9 8
Ascending colon (no.) 27 45
Hepatic flexture (no.) 4 12
Transverse colon (no.) 58 83
Spleenic flexture (no.) 4 6
Decending colon (no.) 15 27
Sigmoid-decending colon junction (no.) 22 17
Sigmoid (no.) 62 91
Rectum-sigmoid junction (no.) 10 2
Rectum (no.) 42 50
Anal tube (no.) 0 1
Size Z = -0.292 0.770
< 5 mm (no.) 98 131
5-10 mm (no.) 146 185
> 10 mm (no.) 20 33
Morphology χ2 = 3.722 0.445
Elevated type with a pedicel (1p, no.) 14 19
Elevated type with a sub-pedicel (1sp, no.) 41 62
Elevated type with a wide base (1s, no.) 154 195
Flat-elevated type (2a, no.) 55 69
Laterally spreading tumor (LST, no.) 0 4
Pathological diagnosis 0.993
Chronic inflammation of mucosa (no.) 22 29
Hyperplastic polyp (no.) 25 30
Sessile serrated adenoma/ polyp (no.) 11 14
Tubular adenoma (no.) 111 146
Tubulovillous adenoma (no.) 20 29
Villous adenoma (no.) 1 1
Carcinoma in situ (no.) 3 3
Intramucosal carcinoma (no.) 1 2
Advanced carcinoma (no.) 2 6

Table III. Detection of polyps.



A prospective randomized controlled study
from Rzouq et al5 found that compared to CC,
THAC could find more significant serrated
polyps (p = 0.03). In our study, pathological di-
agnosis distributions of detected polyps were the
same between the two groups, which suggested
that BHAC was easier to detect various patholog-
ical kinds of colorectal polyps.
In addition, our study found that cecal intubation

time was significantly shorter in BHAC group than
in CC group (6.31 ± 3.51 min vs. 7.05 ± 4.15 min, p
= 0.002), which indicated that a black hood is help-
ful for insertion of colonoscope. The principle may
be similar to the use of a transparent hood. Part of
the black hood which is 2 mm extending before the
tip of colonoscope can depress colorectal folds and
keep an appropriate distance between the tip of
colonoscope and mucosa. Thus, a better endoscopic
view can be obtained. However, Kondo et al10 sug-
gested that there was no difference between BHAC
and CC on cecal intubation time. Besides, in the re-
spect of THAC associated references, studies from
Kondo et al10, Lee et al12 and Harada et al14 all indi-
cated that compared to CC, THAC could signifi-
cantly shorten cecal intubation time.
It is worth mentioning that all of the colonoscopy

procedures have been completed by two senior en-
doscopists and one junior endoscopist. Therefore,
the results of the study can be applied to all endo-
scopists, that is, whoever you are a senior endo-
scopist or a junior one, applying a black hood can
improve detection rate of colorectal polyps and
shorten cecal intubation time as well.

Conclusions

This prospective randomized controlled study
indicated that compared to CC, BHAC could sig-
nificantly improve detection rate of colorectal
polyps, and cecal intubation time was significant-
ly reduced by BHAC. Furthermore, differing
from the single-use transparent hood, a black
hood is reusable, which is also a big advantage of
the black hood. So far, BHAC associated litera-
tures are still rare. Thus, further multicentric ran-
domized controlled large sample studies are war-
ranted to clarify the efficacy of detection of col-
orectal polyps by BHAC.
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