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Colonoscopic lesions in veterans with spinal cord injury
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Abstract—The overall goal of this observational study was to 
determine the type and prevalence of colonoscopic lesions 
encountered in veterans with traumatic spinal cord injury (SCI) 
and to examine their relationship to lesion level, completeness, 
and duration postinjury. We retrospectively reviewed the elec-
tronic charts of veterans with SCI who are regularly followed in 
our SCI clinic. Colonoscopy in veterans with SCI was undertaken 
for their gastrointestinal (GI) complaints. Of the 87 veterans with 
SCI, 71 who were 50 years of age or older were included in this 
study. Of these 71, 28 underwent colonoscopies (39.4%). Demo-
graphic variables were matched between patients who underwent 
colonoscopies and those who did not for age, sex, race/ethnicity, 
age of onset of SCI, and duration of SCI (p > 0.05). The colono-
scopic lesions seen in 26 (93%) of the 28 veterans with SCI who 
underwent colonoscopies included diverticulae, internal hemor-
rhoids, and polyps. No relationship was found between colono-
scopic lesion type and SCI lesion location or severity. A 
relationship was found between total colonoscopic lesions and 
duration of SCI (p < 0.001). Age-, sex-, and race/ethnicity-
matched veterans without SCI (controls) who underwent colonos-
copy for their GI complaints had more colonoscopic lesions than 
the veterans with SCI who underwent colonoscopies (p < 0.001).

Key words: bowel program, colonic cleaning, colonoscopic 
lesions, colonoscopy, GI complaints, matched controls, obser-
vation, rehabilitation, SCI, veterans.

INTRODUCTION

Neurogenic bowel (defined as colonic dysfunction 
from lack of nervous control) following a traumatic spinal 
cord injury (SCI) has been well studied [1–2]. In upper 
motor neuron type SCI lesions above the conus medullaris, 
supra-spinal inhibitory input is lost, hence reduced colonic 

motility and increased difficulty in rectal emptying [3–4]. In 
lower motor neuron type SCI lesions cauda equina, colorec-
tal tone is lost and the recto-anal inhibitory reflex is 
decreased, leading to insensate rectal filling, progressive 
rectal distension, and fecal soiling [3]. Thus, bowel dys-
function is a source of distress for SCI patients and signifi-
cantly associated with extensive time and assistance from 
healthcare providers or attendants for bowel management 
[5]. The diagnosis of chronic abdominal complaints in SCI 
patients is difficult because of changes in visceral and 
somatic sensation, gut motility, and voluntary motor func-
tion [6]. The most commonly reported gastrointestinal (GI) 
complaints leading to frequent hospitalization and influenc-
ing these patients’ lifestyles are poorly localized abdominal 
pain, constipation, incontinence, abdominal distension, and 
autonomic hyperreflexia from the GI tract [5,7–8]. These 
complaints have been found to increase with the time fol-
lowing injury [7] and are related to the level of spinal injury.

Veterans Health Administration (VHA) Directive 1176 
stipulates that all eligible veterans with spinal cord injury 
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and disorders be provided with a full range of care to pro-
mote and maintain health, independence, and quality of life 
so they can be productive individuals. Furthermore, this 
VHA directive stipulates that veterans between the ages of 
50 and 75 should receive colon cancer screening by 
colonoscopy. If a screening colonoscopy finds no precan-
cerous polyps, another screening colonoscopy is not needed 
for 5 to 10 years. If precancerous polyps are found, a sur-
veillance colonoscopy will be required at least once 
every 2 years.

SCI patients receive fewer colonoscopies than the 
general population, according to a self-reported survey 
[9]. This lack of colonoscopy in SCI patients is due to 
several reasons: (1) SCI patients present with GI com-
plaints that are different from those of the general popu-
lation, (2) the presence of neurogenic bowel makes bowel 
preparation difficult [10], and (3) colonoscopy is techni-
cally difficult in this patient group. The purpose of this 
study was to determine the type and prevalence of 
colonoscopic lesions in veterans with SCI who were at 
least 50 years of age and had undergone colonoscopy for 
complaints of abdominal pain and discomfort and bleed-
ing per rectum (PR).

METHODS

Participants and Procedures
Eighty-seven patients with SCI were identified based 

on retrospective review of the electronic medical records 
of veterans enrolled in the Spinal Cord Registry of a 
tertiary care Department of Veterans Affairs medical 
center (VAMC) during the 5-year study period (1/1/2005 
to 12/31/2009). Of these 87 patients, the 71 who were 
50 years or older were included in the study.

Demographic information was retrospectively col-
lected from the review of the electronic charts and included 
the following: age; sex; race/ethnicity; and SCI descriptors, 
such as etiology (e.g., motor vehicle crash, gunshot wound, 
fall, diving), age at onset, time since onset, level of injury, 
and completeness of injury as determined by the American 
Spinal Injury Association (ASIA) Impairment Scale [11]. 
Additional risk factors examined were hypertension, dia-
betes mellitus, hyperlipidemia, body mass index (BMI), 
current smoker, and depression. Demographic and other 
risk factors were compared between those who had 
undergone colonoscopy for their GI complaints and those 
who did not because they had no GI complaints. Veterans 

with SCI and colonoscopic lesions were also compared 
with veterans without SCI (controls) who had colonos-
copy for their GI complaints and were matched for age, 
sex, and race/ethnicity.

At our institution, patients took a bowel preparation 
class before undergoing a colonoscopy; they were
informed to stop taking their iron-containing medications 
7 days before the examination and antiplatelet medica-
tions and Coumadin 5 days before the examination. Two 
days before the examination, patients were put on a liq-
uid diet and consumed 10 fl oz (296 mL) of magnesium 
citrate. The day before the examination, the patients took 
8 fl oz (240 mL) of GoLytely (Braintree Laboratories; 
Braintree, Massachusetts) every 10 minutes and drank 
any clear liquid as tolerated. On the day of the examina-
tion, the patients took medicines with small sips of water. 
Conscious sedation was induced intravenously by 2 mg 
Versed and 50 mg fentanyl. Antispasmodic medications 
were used sparingly. Colonoscopy was performed by an 
experienced gastroenterologist using an Olympus 
CF180AL scope (Center Valley, Pennsylvania). SCI vet-
erans with poor bowel preparation had their colonoscopy 
rescheduled for the following day; they repeated the 
intake of 8 fl oz (240 mL) of GoLytely every 10 minutes 
and drank any clear liquid as tolerated. The endoscopist 
rated the adequacy of colonic cleaning based on the Aron-
chick scale [12]:

1. Excellent: Small volume of clear liquid or >95 percent 
of surface seen.

2. Good: Large volume of clear liquid covering 5 to 25 per-
cent of the surface but >90 percent of surface seen.

3. Fair: Some semisolid stool that could be suctioned or 
washed away but >90 percent of surface seen.

4. Poor: Semisolid stool that could not be suctioned or 
washed away and <90 percent of surface seen.

5. Inadequate: Repreparation needed.

Abnormal lesions encountered were photographed 
and biopsied. Veterans were informed of their colonos-
copy findings and biopsy result based on pathology 
report.

For this study, prevalence was defined as the number 
of cases (e.g., persons with SCI, colonoscopic lesions) 
that occurred in this SCI population within a specific 
period of time [13]. Prevalence was based on the number 
of persons who visited the VAMC SCI outpatient clinic 
from 1/1/2005 to 12/31/2009 inclusive.
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Statistical Analysis
Data were analyzed using SAS (SAS System for Win-

dows, version 9.1, SAS Institute, Inc; Cary, North Carolina). 
Data are expressed as mean ± standard deviation when nor-
mally distributed (Table 1). Interval data were compared 

between groups (with/without colonoscopy and with/with-
out SCI) using a two-tailed Student’s t-test (BMI, high-den-
sity lipoprotein [HDL]) or a Wilcoxon-Mann-Whitney test 
(age, age at injury onset, years since injury, total cholesterol, 
low-density lipoprotein, and triglycerides) according to 

Table 1.
Comparison of study variables between patient groups with spinal cord injury (SCI) based on presence or absence of colonoscopy. (Data shown as 
mean ± standard deviation, n (%), or n, as appropriate.)

Variable
Total

(N = 71)
Colonoscopy

(n = 28)
No Colonoscopy

(n = 43)
p-Value

Age (yr) 62.2 ± 7.8 61.9 ± 7.8 62.3 ± 7.8 0.84*

Sex (Male:Female) 70:1 27:1 43:0 0.39†

Race/Ethnicity (n = 71) 0.45†

White 59 25 (89) 34 (81)
Black 8 3 (10) 5 (12)
American Indian 3 0 3 (7)

Age at Onset of SCI (yr) 36.1 ± 14.4 33.6 ± 14.1 37.8 ± 14.5 0.24*

Duration Since SCI (yr) 27.6 ± 15.8 29.9 ± 15.3 26.1 ± 16.1 0.34*

Spinal Level of Injury 0.09†

Cervical 35 11 (39) 24 (56)
Thoracic 28 11(39) 17 (40)
Lumbosacral 8 6 (21) 2 (5)

ASIA Impairment Scale 0.75†

A 28 10 (36) 18 (42)
B 9 3 (10) 6 (14)
C 16 8 (28) 8 (19)
D 16 7 (25) 9 (21)
E 2 0 2 (5)

Etiology of SCI 0.41†

Motor Vehicle Accident 32 11 (39) 21 (48)
Gunshot 11 4 (14) 7 (16) 
Fall 17 7 (25) 10(23)
Diving 2 0 2 (5)
Others‡ 9 6 (21) 3 (7)

Risk Factors
Hypertension (n = 69) 40 (58) 21 (75) 19 (46) 0.02
Diabetes Mellitus 23 (32) 12 (43) 11 (26) 0.13
Hyperlipidemia (n = 59) 36 (61) 19 (79) 17 (49) 0.02
BMI (Normal: 19–25) 28.0 ± 7.6 30.3 ± 7.0 26.6 ± 7.7 0.05*

Current Smoker (n = 71) 30 (43) 10 (36) 20 (48) 0.32
Depression 34 (48) 17 (61) 17 (40) 0.08
Biomedical Factors (n = 68)

Total Cholesterol (120–200 mg/dL) 161.7 ± 38.8 158.0 ± 33.5 164.0 ± 42.0 0.55*

LDL (80–130 mg/dL) 102.2 ± 36.7 96.8 ± 34.3 105.6 ± 38.1 0.34*

HDL (35–70 mg/dL) 37.6 ± 10.3 34.5 ± 9.7 39.6 ± 10.3 0.04*

Triglycerides (30–200 mg/dL) 152.2 ± 119.4 187.1 ± 157.1 130.7 ± 83.7 0.10*

*Student’s t-test. 
†Fisher exact test.
‡Assaults and non-motor vehicle accidents.
ASIA = American Spinal Injury Association, BMI = body mass index, HDL = high-density lipoprotein, LDL = low-density lipoprotein.
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normality of distribution; categorical data were compared 
using chi-square or Fisher Exact test when appropriate. 
Severity of SCI in relation to colonoscopic lesions was 
examined using Fisher Exact test. Logistic regression (for 
categorical outcome variables) and analysis of covariance 
(for continuous outcome variables) were conducted to deter-
mine whether differences could be accounted for by age and 
duration since SCI. Significance level was set at p < 0.05 for 
all analyses.

RESULTS

In this retrospective chart-review study, 28 (39.4%) 
of 71 SCI patients above age 50 had a colonoscopy for 
their GI complaints; colonoscopic lesions were found in 
26 (93%) of these patients during the 5-year study period. 
The most frequent lesions found were internal hemor-
rhoids (13 cases), polyps (11 cases), and diverticulae (10 
cases). The polyps were either adenomatous or hyper-
plastic on histology. Other incidental lesions found were 
colonic/rectal ulcers, colitis, and angioectasias. There 
were 2 normal colonoscopies; none of the 28 patients had 
colon cancer. During this study period, the colonoscopy 
SCI group was hypertensive (75%), hyperlipidemic 
(79%), had a higher BMI (p = 0.05), and had a lower 
HDL level (p = 0.04) compared with the non-colonos-
copy SCI group. These differences persisted for hyperlip-
idemia (p = 0.03) and hypertension (p = 0.02) after 
controlling for age and duration since SCI; however, 
these group differences were not retained for BMI and 
HDL (p = 0.05 and 0.06, respectively).

The proportion of colonoscopic lesions both individu-
ally and collectively (total 41 lesions) were not related to 
SCI lesion level (p = 0.17) (Table 2) or to the completeness 
of the lesion as per ASIA Impairment Scale score (p = 0.29) 
(Table 3). However, a significant relationship was found 
between the proportion of total colonoscopic lesions (41 
lesions) and the duration of SCI: <5 years = 2 percent, 5–10 
years = 10 percent, 11–20 years = 12 percent, >20 years = 
76 percent (p < 0.001).

For the given GI complaints of abdominal pain, dis-
comfort, and bleeding PR for which colonoscopy was 
undertaken, significantly more colonic polyps (p < 0.001) 
and total colonic lesions were found in the matched vet-
erans without SCI (control) than in the SCI colonoscopy 
group, t(54) = 3.5, p < 0.001. This difference between 
these groups in number of colonic lesions disappeared

after controlling for age, F(1, 52) = 1.22, p = 0.27. The 
quality of colonic preparation was similar in both these 
groups (p = 0.05) (Table 4).

DISCUSSION

This study is the first to look at the prevalence of 
colonoscopic lesions in veterans with SCI who underwent 
colonoscopy for their GI complaints. In this study, 39 per-
cent of the veterans with SCI who were older than 50 
underwent colonoscopy. The prevalence of colonoscopic 
lesions in these veterans was 93 percent. The most com-
mon colonoscopic lesions were diverticulae, polyps, and 
internal hemorrhoids. The number of colonoscopic lesions 
progressively increased with the duration of SCI. Stone et 
al. report similar findings in their study of 127 patients 
with SCI [7]. They found that the percentage of patients 
with symptomatic GI complaints increased progressively

Table 2.
Colonoscopic findings relative to spinal cord injury (SCI) lesion level. 
(Data shown as number of patients who had colonoscopic findings; 
some had multiple lesions and, thus, may be counted more than once.)

Colonoscopic
Lesion

Cervical
(n = 11)

Thoracic
(n = 11)

Lumbosacral
(n = 6)

p-Value

Diverticulae 4 4 2 0.99
Internal Hemorrhoids 7 3 3 0.25
Polyps 3 6 2 0.48
Colonic Cancer 0 0 0 —
Normal 1 1 0 0.99
Other* 1 2 2 0.49
Total 16 16 9
Note: Fisher exact test within finding across SCI lesion level.
*Ulcers (3), colitis, and angioectasia.

Table 3.
Colonoscopic findings relative to American Spinal Injury Association 
(ASIA) Impairment Scale level. (Data shown as number of patients who 
had colonoscopic findings; some had multiple lesions and, thus, may be 
counted more than once.)

Colonoscopic
Lesion

A
(n = 10)

B
(n = 3)

C
(n = 8)

D
(n = 7)

p-Value

Diverticulae 2 3 2 3 0.09
Internal Hemorrhoids 2 0 5 6 0.01
Polyps 5 3 2 1 0.06
Colonic Cancer 0 0 0 0 —
Normal 1 0 1 0 0.99
Other 2 0 3 0 0.32
Total 12 6 13 10
Note: Fisher exact test within finding across ASIA level.
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with the number of years postinjury (44% in those who 
were >20 years postinjury). In Han et al.’s study [14], the 
incidence of colonoscopic lesions was 52 percent com-
pared with 93 percent in our study. This result was due 
mainly to a higher percentage of normal colonoscopies 
(48%) and fewer patients with an SCI duration of 20+ 
years (n = 3) in Han et al. [14], compared with only 2 per-
cent normal colonoscopies and more patients with an SCI 
duration of 20+ years (n = 20) in our study. The presence 
of colonoscopic lesions suggests that veterans with SCI 
need to be reminded to use a daily bowel regimen to 
reduce GI problems.

In this study, the lesion level and completeness of SCI 
did not influence the incidence of colonoscopic lesions. 
We had expected that lesion level and completeness of 
injury would influence the incidence of colonoscopic 
lesions, with patients with cervical spine-level SCI and 
ASIA A severity having the most colonoscopic lesions. 
That this hypothesis was not upheld was an interesting 
finding, given that lesion level is considered to be an 
important determinant of defecation control and its conse-
quences. Vallès et al. [2], in their study of 54 patients with 
SCI, found that patients with injuries above thoracic (T) 
7 were frequently constipated (86.0%) with significant 
defecatory difficulty compared with patients with injuries 
below T7; those patients with injuries below T7 with pre-

served sacral reflexes were less constipated (50.0%), 
while those with absent sacral reflexes had greater fecal 
incontinence (7.2%).

The quality of bowel preparation has been shown to 
influence colonoscopic findings. Bowel preparation has 
been found to be suboptimal in 80 percent of SCI patients as 
a result of inherent neurogenic bowel [10], resulting in poor 
visualization on colonoscopy. No bowel cleaning agent sin-
gly or in combination has been found to adequately prepare 
the bowel for colonoscopy in most patients with SCI. Ancha 
et al., in their study of 36 patients with SCI (with an esti-
mated glomerular filtration rate >60 mL/min/1.73 m2 when 
randomized to polyethylene glycol [PEG] [n = 12] or oral 
sodium phosphosoda [OSPS] [n = 11], or combined 
PEG+OSPS [n = 13]) found that 73 percent of subjects had 
unacceptable colonic cleaning [15]. This issue was not 
found in our study because the colonoscopic procedure was 
aborted in SCI veterans with poor bowel preparation and 
rescheduled for the next day after an acceptable bowel prep-
aration in order to allow visualization to the cecum. Veterans 
without SCI (control) had more polyps and total colono-
scopic lesions than SCI veterans for given similar GI com-
plaints. This difference between the two groups disappeared 
when controlled for age. Surprisingly, no colonic cancer was 
found in either group despite a reported two- to sixfold 
increase age-adjusted incidence rate in men with myelopa-
thy compared with the general male population [16]. The 
prompt work-up of SCI veterans with GI complaints 
(including early colonoscopy with polyp excision) may have 
prevented future development of colon cancer.

Veterans with SCI undergoing colonoscopy in this 
study were more frequently hypertensive and hyperlipi-
demic, with raised BMI and reduced HDL levels. This 
finding was not surprising because these veterans were 
older (61.9 ± 7.8 years) and more prone to developing 
vascular risk factors due to their sedentary lifestyles [17]. 
Increased incidence of hypertension, but not diabetes 
mellitus, has been reported in SCI patients [18]. Simi-
larly, low HDL level in SCI patients have been reported 
by several investigators [19–20] and levels 35 mg/dL 
have been recognized as an independent risk factor for 
coronary artery disease, a leading cause of mortality in 
chronic SCI patients [21]. In this study, multiple regres-
sion analysis showed that HDL levels were significantly 
related to BMI (b = 0.95, t = 3.47, p = 0.002), with HDL 
levels increasing with increases in BMI.

The present results should be interpreted in light of a 
number of limitations. First, this study was limited to the 

Table 4.
Average number of lesion types in veterans with and without SCI 
(mean  standard deviation or n).

Variable
SCI

Patients 
(n = 28)

Non-SCI 
Patients 
(n = 28)

p-Value

Age (yr) 61.9 ± 7.8 61.9 ± 7.4 0.99
Sex (Male:Female) 27:1 27:1 0.99
Race/Ethnicity 25:3 25:3 0.99

(White:Black)
Lesion 1.5 ± 0.8 2.1 ± 0.7 <0.001*

Diverticulae 10 14 0.42†

Internal Hemorrhoids 13 19 0.18†

Colonic Polyps 13 27 <0.001†

Colonic Cancer 0 0 —
Normal 2 0 0.34†

Other 5 0 0.02†

Preparation Quality 0.05†

Good 20 23
Fair 6 1
Poor 0 2
Unknown 2 2

*Student’s t-test.
†Fisher exact test.
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veteran population, so it may not be generalizable to the 
general population. Moreover, the population of veterans 
from which the sample was drawn consisted predomi-
nantly of men (only 1 woman) who were heavy smokers 
and had easy access to quality care. Second, the sample 
size was rather small and may not have been able to 
detect significant differences between groups. Third, this 
was a retrospective analysis of the computerized data of 
veterans with SCI. Despite these limitations, the com-
pleteness of the data captured by the standardized SCI 
registry provides a rich data set for better understanding 
colonoscopic lesions in the veteran population with SCI.

CONCLUSIONS

Our study found that (1) the prevalence of colono-
scopic lesions in veterans with traumatic SCI was high 
(93%); (2) the lesion types were mainly diverticulae, 
internal hemorrhoids, and polyps; and (3) the incidence 
of total colonoscopic lesions increased with age in groups 
of veterans with and without SCI who had GI complaints. 
Colonoscopy was undertaken in 39 percent of the veter-
ans with SCI who were over age 50 mainly because of 
their GI complaints, suggesting that this is a safe proce-
dure. It also suggests the need for clinicians to repeatedly 
remind veterans of the benefits of adhering to a daily 
bowel care program to help deal with their GI com-
plaints, because such GI problems have been found to 
negatively affect patients’ quality of life and limit their 
ability to live independently [5]. 
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