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Abstract: Objective: To investigate the risk factors for preoperative bowel dysfunction in patients with acute Stanford
Type B aortic dissection. Methods: A retrospective analysis was conducted on 184 patients diagnosed with Stanford
Type B aortic dissection between January 2023 and December 2024. These patients were divided into two groups:
the bowel dysfunction group (n = 49) and the non-bowel dysfunction group (n = 135). Baseline characteristics, echo-
cardiographic findings, myocardial enzyme levels, dietary habits, and psychological status were compared between
the two groups. Univariate and multivariate logistic regression analyses were performed to identify risk factors.
A nomogram was developed to facilitate clinical prediction. Results: Preoperative constipation was observed in
26.63% (49/184) of patients. Logistic regression analysis identified older age, higher Self-Rating Depression Scale
(SDS) score and Self-Rating Anxiety Scale (SAS) score as independent risk factors for preoperative bowel dysfunc-
tion. Conversely, higher intake of fruits, vegetables, and water was associated with a reduced risk. The nomogram
demonstrated good predictive performance, with an AUC of 0.930 in the training cohort and 0.884 in the validation
cohort. Conclusions: Preoperative bowel dysfunction is common among patients with acute Stanford Type B aortic
dissection. Age, dietary habits, and psychological status are significant risk factors. Close monitoring and targeted

management of these factors may help reduce the incidence of preoperative bowel dysfunction.
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Introduction

Aortic dissection (AD) is characterized by a tear
in the aortic intima, allowing blood to enter the
media through the rupture site, leading to sepa-
ration of the aortic wall layers and the forma-
tion of true and false lumens. AD accounts for
approximately 80%-90% of acute aortic syn-
dromes [1] and is associated with rapid pro-
gression and high mortality, posing a signifi-
cant threat to patients’ lives [2]. Despite
advancements in diagnostic and therapeutic
techniques, AD remains a major focus in car-
diovascular research due to its complex patho-
physiology, often ambiguous initial symptoms,
and a high rate of misdiagnosis with serious
consequences. Statistics show that approxi-
mately 80% of AD patients have coexisting
hypertension, recognized as the primary risk
factor for this life-threatening condition [3].

Current research indicates that the develop-
ment of AD primarily involves two pathological

processes: medial degeneration and mechani-
cal shear stress on the aortic wall. The most
common histopathological feature is dege-
neration of the intermediate layer, character-
ized by fragmentation of elastic fibers, thinning,
and accumulation of mucopolysaccharide-rich
extracellular matrix [4, 5]. Acute Stanford type
B aortic dissection is a severe macrovascular
disease, with more than 70% of patients classi-
fied as high-risk and an in-hospital mortality
rate exceeding 27% [6], presenting significant
challenges for clinical management.

Bowel dysfunction, often overlooked in AD
patients, can lead to serious complications if
not promptly addressed. Constipation, a com-
mon form of gastrointestinal dysfunction, is
characterized by reduced bowel movement fre-
quency, difficulty in defecation, and a sensation
of incomplete evacuation. It is a recognized risk
factor for adverse cardiovascular events and
even sudden death in patients with cardiovas-
cular disease. AD patients are particularly sus-

https://doi.org/10.62347/JVPG3075


http://www.ajtr.org
https://doi.org/10.62347/JVPG3075


Defecation dysfunction in acute Stanford Type B AD

ceptible to constipation due to various predis-
posing factors [7]. Constipation or straining
during defecation can elevate intra-abdominal
and arterial blood pressure, potentially exacer-
bating dissection tears, inducing postoperative
dissection recurrence, or even rupture of the
dissection hematoma. These issues not only
impair patients’ quality of life but also pose sig-
nificant threats to their survival [8]. Therefore,
implementing effective nursing interventions
promptly is crucial for the rehabilitation of AD
patients.

This study aims to analyze the preoperative
data from patients with Stanford Type B aortic
dissection to identify risk factors for preopera-
tive bowel dysfunction. While previous research
has focused on the pathogenesis, treatment,
and postoperative management of AD, limited
attention has been given to preoperative bowel
dysfunction. By identifying key predictors, this
study seeks to provide evidence-based guid-
ance for clinical nurses to develop tailored
bowel care plans before surgery. Such interven-
tions could help minimize complications, pro-
mote recovery, and improve patients’ long-term
quality of life.

Material and methods
Data source

This retrospective study included 184 patients
with acute Stanford Type B aortic dissection,
who were admitted to The Affiliated Wuxi
People’s Hospital of Nanjing Medical University
between January 2022 and December 2024.
This study was approved by the Ethics Com-
mittee of The Affiliated Wuxi People’s Hospital
of Nanjing Medical University.

Inclusion criteria: diagnosis of Stanford type B
aortic dissection via aortic CT angiography
(CTA); symptom onset within 14 days, meeting
the diagnostic criteria for acute aortic dissec-
tion; age > 18 years; and complete clinical
records as required for this study. Exclusion cri-
teria: severe hepatic or renal failure with a very
limited life expectancy; pre-existing organic
lesions affecting defecation, such as rectal
tumors or anal fistula; and pre-existing chronic
defecation dysfunction unrelated to the aortic
dissection.
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Clinical data collection

Data were collected from patients’ medical
records, including baseline characteristics
(sex, age, hypertension, diabetes mellitus,
smoking history, alcohol consumption history,
poor organ perfusion, aortic regurgitation, and
extent of dissection), echocardiographic pa-
rameters (interventricular septum (IVST), left
ventricular end diastolic diameter (LVEDd), left
ventricular end systolic diameter (LVESd), left
atrial diameter (LAD), right ventricular diameter
(RVD), left ventricular ejection fraction (LVEF)),
myocardial enzymes (creatine kinase (CK), cre-
atine kinase-MB (CK-MB), lactate dehydroge-
nase (LDH)), dietary intake (fruit, vegetable,
and water), and psychological status (Self-
rating Depression Scale (SDS) and Self-rating
Anxiety Scale (SAS)). To ensure data accuracy,
all records were independently reviewed and
cross-checked by two investigators. Any dis-
crepancies were promptly resolved through
consultation with attending clinicians, ensu-
ring the reliability and completeness of data
collection.

Construction and verification of the model

The predictive model was constructed using R
version 4.2.1 software. Patients were randomly
assigned to a training set (n = 128) and a vali-
dation set (n = 56) at a 7:3 ratio. The training
set was used to develop the model, while the
validation set was used to assess its predictive
performance. The presence of preoperative
bowel dysfunction served as the outcome vari-
able. A nomogram model was constructed
using the ‘rms’ package in R. The model’s per-
formance was evaluated in both the training
and validation sets using receiver operating
characteristic (ROC) curves, calibration curves,
and decision curve analysis (DCA).

Statistical methods

Statistical analyses were performed using
SPSS 23.0 software. Descriptive statistics
were used to summarize baseline characteris-
tics. Categorical variables were presented as
frequency (n) and percentage (%). In the uni-
variate analysis, the chi-square test was used
to assess the relationships between different
variables and preoperative bowel dysfunction.
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Figure 1. Baseline characteristics. I: Dysfunction group, Il: Non-dysfunction group. *P < 0.05.

Subsequently, variables with p-values < 0.05 in
the univariate analysis were included in multi-
variate logistic regression to identify indepen-
dent risk factors. A p-value < 0.05 was consid-
ered statistically significant.

Results
Analysis of current status

Among the 184 patients included in the study,
49 patients (26.63%) developed preoperative
bowel dysfunction. Patients in the bowel dys-
function group were significantly older than
those without dysfunction. No significant differ-
ences were observed between groups regard-
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ing sex, hypertension, diabetes, and other
baseline characteristics (Figure 1). There was
no significant difference in echocardiographic
parameters and myocardial enzyme levels
between the two groups (Figures 2 and 3).
Significant differences were found in dietary
habits and psychological status. Patients with
bowel dysfunction reported lower intake of
fruit, vegetables, and water, and exhibited high-
er SDS and SAS scores (P < 0.05). These find-
ings suggest that inadequate dietary intake
and poor psychological state may contribute
to the development of bowel dysfunction in
patients with acute Stanford Type B aortic dis-
section (Figures 4 and 5).
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Figure 2. Comparison of echocardiographic parameters between the two
groups. IVST: interventricular septum, LVEDd: left ventricular end diastolic
diameter, LVESd: left ventricular end systolic diameter, LAD: left atrial diam-
eter, RVD: right ventricular diameter, LVEF: left ventricular ejection fraction.
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Figure 3. Comparison of myocardial enzyme levels between the two groups.
CK: creatine kinase, CK-MB: creatine kinase-MB, LDH: lactic dehydrogenase.

Six methods for relieving constipation were
analyzed in this study. Among these, glycerin
suppositories, lactulose, and polyethylene gly-
col were prescribed by doctors, while the oth-
ers - such as honey water, bananas, and carrot
juice - were self-selected by patients. As shown
in Table 1, glycerin suppositories were the most
effective and rapid measure for relieving con-
stipation, followed by polyethylene glycol. Other
methods, including lactulose, honey water,
banana, and carrot juice, were also effective
but had a slower onset of action.
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Analysis of risk factors

Multivariate logistic regres-
sion analysis was perform-
ed, taking preoperative bowel
dysfunction as the dependent
variable (no dysfunction = O,
dysfunction = 1), and vari-
ables that were significant in
univariate analysis (age, fruit
intake, vegetable intake, wa-
ter intake, SDS score, and
SAS score) as independent
variables. The specific param-
eters for data input are shown
in Table 2.

The analysis identified age,
fruit intake, vegetable intake,
water intake, SDS score, and
SAS score as independent
risk factors for preoperative
bowel dysfunction in patients
with acute Stanford Type B
aortic dissection (all P <
0.05). Specifically, each addi-
tional year of age increased
the risk by 1.134 times (OR =
1.134). Conversely, higher
intake of fruits, vegetables,
and water was associated
with a reduced risk: for each
gram increase in fruit and ve-
getable intake, and every mil-
liliter increase in water intake,
the risk of bowel dysfunction
was reduced to 0.962 times
(fruit), 0.983 times (vegeta-
ble), and 0.998 times (water),
respectively (OR, . = 0.962,
vegetables = 0983’ ORwater =
0.998). In terms of psycholog-
ical status, each one-point
increase in SDS and SAS scores was associat-
ed with a 1.098- and 1.161-fold increase in
risk, respectively (OR. = 1.098, OR,, =
1.161). These results are detailed in Table 3.

Construction and validation of the nomogram
model

Based on the six influencing factors identified
through logistic regression analysis, a nomo-
gram model was constructed using the training
set data (Figure 6A). For example, consider a
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Figure 4. Comparison of dietary intake between the two groups. *P < 0.05.
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Figure 5. Comparison of psychological status be-
tween the two groups. SDS: Self-rating depression
scale, SAS: Self-rating anxiety scale. *P < 0.05.

patient aged 60 years with a daily fruit intake of
110 g, vegetable intake of 180 g, water intake
of 1,000 mL, an SDS score of 25, and an SAS
score of 30. The corresponding nomogram
scores for these factors are approximately 52,
7,31, 75, 8, and 16 points, respectively, yield-
ing a total score of 189 points. This corre-
sponds to an estimated incidence of preopera-
tive bowel dysfunction of about 18%.

ROC curve analysis revealed that the nomo-
gram had an area under the curve (AUC) of
0.930 [95% CI (0.873, 0.986)] in the training
set, with a specificity at 0.937 and sensitivity
at 0.848. In the validation set, the AUC was
0.884 [95% CI (0.778, 0.990)], with a specifici-
ty of 0.800 and a sensitivity of 0.875 (Figure
6B, 6C). Calibration curve analysis indicated
that the predicted probabilities closely aligned
with the actual outcomes (Figure 6D, G6E).
Additionally, the DCA showed that the net clini-
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cal benefit of the nomogram
exceeded that of the extreme
strategies (treat-all or treat-

* none), suggesting strong clini-
‘ cal utility (Figure 6F, 6G).
Discussion

Aortic dissection (AD) typically
results from a tear in the aor-
tic intima, allowing blood to
flow into the arterial wall and
leading to stratification and
separation of its layers. The
detached intima divides the
vascular lumen into true and false lumens [9].
The aorta comprises three layers: intima, me-
dia, and adventitia. The intima, the thinnest
layer, is composed of a metabolically active
monolayer of endothelial cells supported by
loose connective tissue, contributing to the
aorta’s elasticity [10]. In 1965, DeBakey et al.
first proposed a classification system for AD
based on the location of the intimal tear and
the extent of dissection [11]. Subsequently, in
1970, Daily et al. introduced a simpler classifi-
cation, dividing AD into Type A and Type B
according to the involvement of the ascending
aorta [12]. Currently, these two classification
systems remain the most widely used globally.

Although the exact pathogenesis of AD remains
unclear, it is generally attributed to a combina-
tion of genetic, immune, biochemical, and
hemodynamic factors [13-15]. Intimal tears
most commonly occur 2-2.5 cm above the aor-
tic root, where the blood pressure is highest,
although secondary tears can develop through-
out the aorta [16]. Clinical observations indi-
cate that constipation or straining during defe-
cation is an independent risk factor for vascu-
lar rupture in AD patients and a direct cause of
preoperative sudden death. Increased intra-
abdominal pressure can further elevate aortic
pressure through thoracic and abdominal cavi-
ty transmission, potentially precipitating dis-
section extension or rupture.

The study revealed that patient age, daily water
intake, fruit intake, vegetable intake, and psy-
chological status are all associated with the
occurrence of constipation. With advancing
age, physiological functions, particularly gas-
trointestinal motility, naturally decline, provid-
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Table 1. Methods to relieve constipation

Efficacy [n (%)]

Method n - - - - Time to Effect (h)
Ineffective Effective Highly Effective
Glycerin suppository 38 0 5(13.16) 33 (86.84) 0.37 £ 0.08
Lactulose 27 7 (25.93) 11 (40.74) 9 (33.33) 17.77 £ 3.50
Polyethylene glycol 27 3(11.11) 3(11.11) 21 (77.78) 2.06 + 0.60
Honey water 24 5 (20.83) 6 (25.00) 13 (54.17) 18.92 £+ 2.94
Banana 22 4 (18.18) 17 (77.27) 1(4.55) 18.68 + 3.02
Carrot Juice 8 5 (62.50) 3(37.50) 0 31.13 + 10.70
Table 2. Variable assignment onset of AD, lack of disease awareness,
Variable Description of valuation Value bed rest, and frequent examination§
Age Actual value entry 53.54 + 10.67 can cause auton(_)mlc dy_sfun.otl(_)n_, anxi-
o ety, and depression, which inhibit gas-
Fruit intake Actual value entry 90.91 + 16.45

Vegetable intake
Water intake
SDS score

SAS score

Actual value entry
Actual value entry
Actual value entry
Actual value entry

179.56 £ 49.71
1604.72 + 390.01
38.88 £6.12
38.18 £+ 6.84

trointestinal motility [22, 23]. Addition-
ally, severe pain, dyspnea, and concerns
about prognosis can further exacerbate
negative emotions, resulting in sympa-
thetic hyperactivity and slowed gastroin-

ing a physiological basis for constipation [17].
Patients with aortic dissection often require
prolonged bed rest, which slows gastrointesti-
nal transit and extends the retention time of
intestinal contents [18]. This prolonged reten-
tion leads to excessive water absorption from
the fecal matter, leading to hard, dry stools that
are difficult to pass and significantly increases
the incidence of constipation [19].

Adequate water intake is crucial for maintain-
ing normal intestinal function. Insufficient water
intake results in decreased water content in
the feces making it harder for stool to move
through the intestine. This not only complicates
defecation but also promotes toxin absorption,
further disrupting the intestinal environment
and worsening constipation. Fruits and vegeta-
bles, rich in dietary fiber and essential nutri-
ents, play a critical role in promoting bowel
regularity. Dietary fiber absorbs water, causing
food residues to swell and form a gel-like sub-
stance that lubricates the intestines and facili-
tates smoother stool passage [20].

In patients with aortic dissection, poor appetite
and reduced dietary intake are common due to
the combined effects of psychological stress
and the disease itself [21]. Insufficient intake
of fruits and vegetables further increases the
risk of constipation. Psychological status is
closely linked to bowel function. The sudden
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testinal motility, thereby contributing
to constipation. Moreover, the hospital
environment - specifically the sounds and od-
ors associated with defecation, unfamiliar sur-
roundings, noise from instruments, and fre-
quent examinations - can increase psychologi-
cal stress and suppress the urge to defecate.
Changes in defecation habits due to prolonged
bed rest, lack of guidance or training, and con-
cerns about soiling bed sheets can also inhibit
the defecation reflex, further weakening the
urge to defecate [24, 25].

To further assess the predictive value of the
identified risk factors for preoperative bowel
dysfunction in patients with acute Stanford
Type B aortic dissection, a nomogram model
was developed based on the six variables iden-
tified through multivariate logistic regression
analysis. The model demonstrated good pre-
dictive performance in the validation set, with
an AUC of 0.884 [95% CI (0.778, 0.990)].
Calibration analysis showed that the predicted
probabilities closely aligned with the actual out-
comes, and decision curve analysis indicated
that the net clinical benefit of the nomogram
exceeded that of the extreme strategies, sup-
porting its strong clinical utility.

By identifying key influencing factors, targeted
interventions can be implemented to improve
patients’ quality of life and clinical outcomes.
After admission, staff should carefully evaluate
the patient’s bowel function and inquire about

Am J Transl Res 2025;17(7):5293-5301
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Table 3. Logistics regression analysis for preoperative bowel dysfunction

Variable B SE Wald x? P OR 95% ClI

Age 0.126 0.029 18.668 <0.001 1.134 1.071-1.200

Fruit intake -0.039 0.016 6.110 0.013 0.962 0.932-0.992

Vegetable intake -0.017 0.006 7.695 0.006 0.983 0.972-0.995

Water intake -0.002 0.001 10.400 0.001 0.998 0.996-0.999

SDS score 0.093 0.044 4.467 0.035 1.098 1.007-1.197

SAS score 0.149 0.042 12.758 <0.001 1.161 1.070-1.260

Constant -7.469 3.272 5.213 0.022 0.001 -
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training set. C. ROC curve for the
predictive model in the validation
set. D. Calibration curve for the
predictive model in training set.
E. Calibration curve for the pre-
dictive model in validation set.
F. Decision curve analysis for the
predictive model in the training
set. G. Decision curve analysis
for the predictive model in the
validation set. SDS: Self-rating
depression scale, SAS: Self-rating
anxiety scale, AUC: Area Under
Curve, ROC: Receiver Operating
Characteristic, Cl: confidence in-
terval.

defecation habits. During pa-
tient education and counsel-
ling, the methods, importan-
ce, and risks associated with
in-bed defecation should be
emphasized, along with the
necessity of nursing inter-
ventions during bowel move-
ments. For the first defeca-
tion after admission, regard-
less of prior constipation his-
tory, proactive nursing inter-
ventions should be imple-
mented, including bed recum-
bent defecation and the use
of glycerin enemas. Concu-
rrently, education, guidance,
and psychological support
should be provided, with re-
peated reinforcement of the
importance of bed recum-
bent defecation [26]. Dietary
management is also essen-
tial. Patients should be pro-
vided with a light, easy-to-
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digest diet that is high in protein and vitamins,
low in salt and fat, and free from spicy foods.
Increasing the intake of high-fiber foods is re-
commended, as dietary fiber absorbs water,
expands, and forms a gel-like substance that
facilitates bowel movements. Patients should
avoid rapid eating and overeating. If no contra-
indications exist, a daily fluid intake of at least
2,000 mL is advised to promote stool softening
and ease passage [27].

The defecation environment also requires at-
tention. Since bedside defecation may cause
discomfort, privacy should be ensured by using
cloth curtains around the bed to create a more
acceptable environment. To prevent constipa-
tion, patients should follow medical advice and
initiate conventional oral laxative therapy as
prescribed after admission to safely navigate
the critical period.

Constipation in AD patients is influenced by
multiple factors, including age, daily water
intake, fruit intake, vegetable intake, and psy-
chological status. Addressing these factors
through a balanced diet, psychological support,
moderate physical activity, pain management,
and ensuring a comfortable defecation envi-
ronment is crucial for preventing constipa-
tion. Early assessment of bowel function in AD
patients enables timely medical intervention,
potentially reducing risk of serious complica-
tions and mortality.

Currently, there is no clinical tool specifically
designed to assess constipation risk in pa-
tients with cardiovascular disease. Developing
a standardized constipation management pa-
thway based on early risk assessment and
screening in AD patients warrants further in-
vestigation. This study has several limitations.
It was a single-center study with a relatively
small sample size, which may limit the general-
izability of the findings to broader populations
across different regions and healthcare set-
tings. Future research should focus on prospec-
tive, multicenter studies with larger sample
sizes to systematically collect data, thereby
minimizing issues related to missing or inaccu-
rate records inherent in retrospective studies.
Such efforts would enhance the generalizability
of the findings and provide more robust evi-
dence to inform clinical practice.
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