
Introduction
The relationship between psychiatric disorders 

(PDs) and ischemic cardiovascular disease has been 
clearly shown in the last decade [1,2]. PDs, especially 

depressive disorders, represent a pathological condi-
tion with a rising epidemiological incidence; the life-
time prevalence of PDs ranges between 4% and 17.1% 
[1,3]. Thus, about 12% of women and 8% of men will 
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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ABSTRACT 

Aims: A connection between psychiatric disorders (PDs) and Type A acute aortic dissection (AAD) has not been shown. 
The aim of this study was to define the psychological profile of patients treated for AAD, and to analyze the prevalence of 
PDs in their medical histories, in the immediate postoperative period, and at a mid-term follow-up. 
Patients and Methods: From March 2005 to October 2014, 240 consecutive patients underwent surgery for AAD. 60 pa-
tients (mean age 60 ± 13 years; 43 males) underwent psychiatric consultation postoperatively, and they represent the 
subjects of our retrospective study. Ascending aorta ± arch replacement was performed in 43 patients, whereas the Bentall 
procedure ± arch replacement was performed in 17. Data were retrospectively analyzed. Follow-ups were completed in 
59 patients (mean duration 35 ± 23 months). 
Results: PDs were present in the medical histories of 34 patients. Postoperatively, in 28 cases, a definitive diagnosis of 
PD (group PD) was made in agreement with the diagnostic and statistical manual of mental disorders-IV criteria, including: 
Major depression (n = 13), anxious-depressive syndrome (n = 6), bipolar disorder Type 2 (n = 4), panic attacks (n = 2), 
paranoid schizophrenia (n = 1), and anxiety (n = 2). 32 patients without a definitive psychiatric diagnosis were classified as 
Group non-PD. In the postoperative period, clinical manifestations of PDs, including delirium, persistent spatio-temporal 
disorientation, and psychomotor agitation were evident in 22 patients (78%) in group PD versus 8 patients (25%) in group 
non-PD (P < 0.0001). During follow-up, only one death for non-cardiac reasons occurred in group PD. There were no sui-
cides; only 10 patients of group PD required PD treatment (P < 0.0001 vs. early postoperative findings); 4 patients in group 
non-PD required PD treatment. 
Conclusion: Our findings suggest a strong relationship between PD and AAD. Because the psychiatric conditions ap-
peared to be largely stable after surgery, treatment of AAD for patients affected by PDs seemed to represent the first step 
to detect their PDs and to start an appropriate medical therapy.
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experience a major depressive episode during their life-
time. Depression is recognized as an independent pre-
dictor for cardiovascular mortality in the short-term 
period following myocardial infarction, and it is associ-
ated with an increased risk of cardiovascular events and 
heart failure [4-6]. Negative effects of depression have 
also been reported during follow-ups in patients under-
going coronary artery bypass grafting [7-10].

This phenomenon could be explained by sev-
eral reasons: First, the behavioral changes of psychi-
atric patients, which could result in a lack of trust in 
medical treatment and prevention, could increase the 
prevalence of cardiovascular risk factors, such as hy-
pertension and smoking. Second, pathophysiologi-
cal alterations of the autonomic nervous system and 
hypothalamic-pituitary-adrenal axis that present in the 
pathogenesis of PDs can influence the cardiovascular 
system, increasing heart rate and blood pressure, which 
are well-known major risk factors for cardiovascular 
events [11-13]. Third, patients affected by PDs may re-
ceive therapies that increase the heart rate, electrocar-
diogram, and diastolic blood pressure [14].

Acute aortic dissection (AAD) is a catastrophic 
cardiovascular syndrome with an estimated incidence 
of 2.9 cases per 100,000 patient-years and a high mor-
tality rate [15,16], which is about 50% at 48 h from the 
onset of symptoms, and 90% at 1 month, if surgically 
untreated [15,16]. Among the most significant risk fac-
tors for the development of this condition are high ar-
terial blood pressure and genetic predisposition, such 
as the presence of inherited disorders of connective tis-
sue, e.g., Marfan and familial syndromes.

Although few studies have analyzed the presence 
of behavioral risk factors for AAD, such as the abuse of 
cocaine or amphetamines [17-19], a link between PDs 
and AAD has not been reported. Clinical practice on 
patients admitted with an AAD diagnosis and surgical-
ly treated at the Cardiac Surgery Unit of the Tor Vergata 
University Policlinic has suggested that these patients 
constitute a particularly delicate group in terms of psy-
chological status. Moreover, we observed that psychiat-
ric complications, such as postoperative delirium, spa-
tiotemporal dissociation, and psychomotor agitation, 
were particularly frequent, resulting in the need for 
psychiatric treatment in the postoperative period. Shi-

raishi et al. [20] reported an incidence of neurological 
dysfunction up to 16% in the postoperative period in 
104 patients operated on for aneurysms or dissections 
of the thoracic aorta.

These findings suggest the existence of a possible 
relationship between PDs and AAD, similar to that al-
ready reported for ischemic heart disease.

The aim of the current study was to retrospectively 
detect the relationship between PDs and AAD, define 
the psychological profiles of patients treated for AAD, 
and analyze the impact of PD postoperatively and at 
mid-term follow-ups.

Patients and Methods
From January 2005 to October 2014 at the Car-

diac Surgery Unit of the Tor Vergata University Poli-
clinic, 240 patients were consecutively operated on for 
Type A AAD. The in-hospital mortality rate was 26% 
(62 patients).

Among the survivors, 60  patients (mean age 60.6 
± 13.2 years, range 20-84 years; 43 males), who repre-
sented the subjects of our study, underwent psychiatric 
consultation for evaluation of their psychiatric profiles 
in the early postoperative period. Data were retrospec-
tively analyzed.

Diagnosis and type of PD were established by psy-
chiatrists according to the criteria of the Diagnostic and 

Table 1. Peri‑operative characteristics.

Variables n=60

Age, years 60.6±13.2

Male gender, n (%) 43 (72)

Hypertension, n (%) 57 (95)

Smoking habit, n (%) 30 (50)

Family history, n (%) 12 (20)

Dyslipidemia, n (%) 12 (20)

Diabetes mellitus, n (%) 2 (3.)

Obesity, n (%) 15 (25)

Substance abuse, n (%) 2 (3.3)

Ascending aorta±hemiarch replacement, n (%) 31 (52)

Ascending aorta+arch replacement, n (%) 12 (20)

Bentall operation using a composite tubular graft 
prosthesis±arch replacement, n (%) 17 (28)

Cardiopulmonary bypass time, minutes 154±60

Aortic cross‑clamp time, minutes 88±37

Hypothermic arrest, n (%) 37 (62)

Circulatory arrest time, minutes 32±25
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Statistical Manual of Mental Disorders Fourth Edition, 
American Psychiatric Association, 1994 (DSM-IV).

All but three patients (95%) were affected by rec-
ognized arterial hypertension; a smoking habit was 
recorded in 30  patients (50%). The incidences of the 
other risk factors for cardiovascular diseases are report-
ed in Table 1.

The study was approved by our local Institutional 
Review Board, which waived the need for patient con-
sent.

Having observed that patients affected by AAD not 
infrequently had a history of PDs and postoperative 
complications, often requiring psychiatric therapies, 
during the last 3  years, we systematically conducted 
a postoperative psychiatric evaluation of all patients. 
Data from the last period and those previously collect-
ed were retrospectively analyzed and constituted the 
sample of the current study.

Surgical Procedures
All the patients underwent surgery on an emer-

gency basis. Surgical access was via a longitudinal me-
dian sternotomy in all cases. Cardiopulmonary bypass 
was initiated through arterial cannulation of the right 
axillary artery in 23 cases (38.3%), the femoral artery 
in 23  cases (38.3%), and ascending aorta in 14  cases 
(23.4%). Venous drainage was obtained by cannulation 
of the right atrium. Myocardial protection was achieved 
by administration of intermittent anterograde blood 
cardioplegia or single-dose custodiol cardioplegia.

Ascending aorta ± hemiarch replacement was per-
formed in 31 patients (51.6%), ascending aorta + arch 
replacement in 12 (20%), Bentall procedure ± arch re-
placement in 17 (28.4%) (Table 1).

In 37  patients (61.6%), circulatory arrest, moder-
ate hypothermia (25-26°C), and selective anterograde 
cerebral perfusion were used to perform the distal anas-
tomosis of the vascular graft for hemiarch or total arch 
replacement.

Data Collection
Diagnosis and type of PD were established by 

three psychiatrists according to the criteria reported in 
the DSM-IV. Psychiatric therapy was administered or 
changed as required in the presence of postoperative 
acute exacerbation of PDs. Follow-ups were completed 
in 59/60  patients (mean duration 35 ± 23  months). 

The mental health status of every patient was investi-
gated during a 2-month period (September-October 
2014). The need for in-hospital readmission for cardio-
vascular causes or for treatment of PDs during follow-
up was also recorded at the outpatient clinic visit or by 
telephone interview. Freedom from PD was defined as 
the absence of clinical manifestations of PDs and when 
a specific therapy required for treatment of PD exacer-
bation was not necessary, except for the use of anxiolyt-
ic drugs at low doses. During the immediate postopera-
tive period or during follow-up, the specific therapies 
used for the treatment of major depression and anxious 
depressive syndrome or panic attacks were sertraline 
or paroxetine; for the treatment of anxious depressive 
syndrome and anxiety alprazolam was also used; and 
for the treatment of bipolar disorder and schizophre-
nia, quetiapine hydrochloride (Seroquel) was used.

Statistical Analysis
Statistical analysis was performed with Stat View 

4.5 (SAS Institute Inc., Abacus Concepts, Berkeley, 
CA, USA). The Student’s t-test was used for continuous 
data and the X2 or Fisher’s exact tests were used for cat-
egorical data. Risk factor analysis to detect independ-
ent predictors for postoperative PDs was performed 
using univariate analysis, i.e, including the preoperative 
and intraoperative variables reported in Table  1, and 
the logistic regression analysis. Freedom from PD dur-
ing follow-up was expressed as mean values ± 1 stand-
ard deviation, and computed using the Kaplan-Meier 
method; the log-rank test was used to compare event-
free survival among subgroups. All other continuous 
values were expressed as means ± 1 standard deviation 
of the mean. All P < 0.05 were considered statistically 
significant.

Results
Psychiatric Features and Postoperative Results
A psychiatric alteration was reported in the medi-

cal histories of 34  patients (56.6%). A  postoperative 
diagnosis of PD was definitively made in 28 out of 
60 patients (46%) (group PD) on the basis of psychi-
atric consultation at our unit, and included: major de-
pression (n = 13), adjustment disorder with depressed 
mood (anxious depressive syndrome) (n = 6), Type 2 
bipolar disorder (n = 4), panic attacks (n = 2), paranoid 
schizophrenia (n = 1), and anxiety without a specific 
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psychiatric diagnosis (n = 2). In the other six patients, 
the reported psychiatric alterations in their histories 
did not meet the criteria of PD according to the DSM-
IV classifications.

Smoking habit was more frequent in group PD 
(80%) vs. group non-PD (33%) (P = 0.001); the in-
cidences of the other cardiovascular risk factors were 
similar in both groups.

Clinical postoperative manifestations of PDs, in-
cluding delirium, persistent spatio-temporal disori-
entation, and psychomotor agitation were evident 
in 22 patients (78.5%) in group PD versus 8 patients 
(25%) in group non-PD (P < 0.001).

The variables analyzed, including gender, sex, type 
of surgical procedure, duration of cardiopulmonary 
bypass and aortic cross clamp times, circulatory arrest, 
and length of stay in the intensive care unit, were not 
identified as risk factors for postoperative psychiatric 
complications in the univariate analysis. Postoperative-
ly, two patients in group non-PD experienced cerebral 
ischemic stroke.

Follow-up Results
During the follow-up, one death for a non-cardiac 

reason occurred; there were no suicides. One patient 
of group PD with a postoperative psychiatric diagnosis 
of anxiety showed aggressive behavior towards his wife. 
Only 10/28  patients in group PD (1  patient was lost 
at follow-up) continued to be affected by PDs requir-
ing treatment: 5  patients remained affected by major 
depression, 1 by paranoid schizophrenia, 1 by type  2 
bipolar disorder, 1 by panic attack, and 2 by anxiety. 
Therefore, the incidence of PDs requiring treatment 
decreased from 100% in group PD in the postoperative 
period to 35% (10/28) during follow-up (P < 0.001). 
One patient in group PD affected by major depres-
sion developed a primitive respiratory insufficiency 
requiring home oxygen therapy. Another patient af-
fected by major depression experienced an ischemic 
stroke 4 months after operation. All the other patients 
in group PD did not show acute clinical manifestations 
of PDs; they were in psychiatric follow-up or required 
the use of anxiolytic drugs at low doses only. Four more 
cases were affected by PDs (major depression, n = 1, 
anxiety, n = 1) in group non-PD. Therefore, freedom 
from PDs requiring the need for psychiatric therapy at 

1 and 5 years was 85% and 45%, respectively, in group 
PD vs. 94% and 80%, respectively, in group non-PD (P 
< 0.05) (Figure 1).

Freedom from PDs at 1 and 5 years in patients who 
showed psychiatric complications in the early postop-
erative period in comparison with patients who did not 
develop psychiatric complications was 96% and 50%, 
respectively, versus 100% and 84% (P < 0.01), respec-
tively (Figure 2).

Discussion
In our study, we retrospectively reviewed 60  pa-

tients admitted directly to the cardiac operating room 
with a diagnosis of AAD in an emergency setting. All 
the patients underwent during hospitalization in the 
postoperative period psychiatric evaluation that aimed 
to highlight the presence of PDs. We found a strong re-
lationship between PDs and AAD: Postoperatively, in 
46% of patients (n = 28, group PD), a precise clinical 
syndrome was recognized by the consultant psychia-
trists. In group PD, the incidence of postoperative psy-
chiatric complications was 78%. The major PDs were 

Figure 1. Freedom from psychiatric disorders (PDs) during follow-up 
(33 ± 25 months) for group PD versus group non-PD.

Figure 2. Freedom from psychiatric disorders during follow-up in 
patients who experienced psychiatric complications postoperatively 
versus patients without complications.

Year 2015 | Volume 4 | Issue 4 | 202-207
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major depression, anxiety-depressive syndrome, and 
anxiety status, representing more than 70% of PDs 
diagnosed in the postoperative period. This incidence 
of PDs in patients affected by AAD is very high (2-
10 times higher) compared with that observed for the 
general population (4-7%) and in patients with ischem-
ic heart disease (15-30%) [1-3,16,21]. In our clinical 
practice, for patients affected by cardiac diseases apart 
from AAD, the need for postoperative psychiatric con-
sultation was rare, i.e, <5% of the patient population ad-
mitted at our institution in the last 2-year period.

Moreover, four patients for whom an initial diagno-
sis of PD was not made post-operatively, developed PD 
manifestations during follow-up. These findings seem 
to provide evidence supporting our hypothesis of a 
strict relationship between AAD and PDs. The mech-
anisms potentially responsible for the association of 
PDs with AAD may be related primarily to pathophysi-
ological alterations due to genetic polymorphisms of 
the autonomic nervous system, as found in the correla-
tion between ischemic heart disease and PDs [11], or 
secondarily to the fact that psychiatric patients often do 
not take care of their health and do not control potential 
risk factors for cardiovascular diseases, i.e, they do not 
take drugs for the treatment of arterial hypertension. 
Smith and coworkers found a strong relation between 
bipolar disorders and cardiometabolic morbidity (e.g., 
thyroid disorders, chronic pulmonary disease, arterial 
hypertension, and diabetes mellitus): Patients affected 
by bipolar disorders were less likely than controls to ac-
cess primary care to treat hypertension or atrial fibrilla-
tion [22]. Similarly, Gladigau and et al. found a strong 
link between severe mental illness and a high incidence 
(from 19% to 69%) of several risk factors for cardio-
vascular disease, such as smoking, obesity, overweight, 
hypertension, diabetes, dyslipidemia, and metabolic 
syndrome [21].

In our study, we found a significantly higher inci-
dence of smokers in group PD in comparison with 
group non-PD (80% vs. 33%); moreover, obesity was 
more frequent in group  PD than in group non-PD 
(30% vs. 22%, respectively), although this difference 
was not statistically significant.

During a mid-term follow-up, although freedom 
from PDs remained significantly related to the pres-

ence of PD diagnosed postoperatively (Figures  1 and 
2), we observed an important reduction in clinical psy-
chiatric manifestations. In fact, only 10 patients of the 
27 patients in group PD (not including the patient lost 
during follow-up) continued to be affected by PDs. In 
particular, a significant reduction in psychiatric mani-
festations was observed at follow-up for depressive or 
bipolar disorders in comparison with the immediate 
postoperative findings (2 patients out of 23 at follow-up 
vs. 19 out of 24 in the postoperative period, P < 0.001).

The reason for the remission of psychiatric symp-
toms is not entirely clear; it would seem that hospitali-
zation for surgery had a positive influence on the natu-
ral history of mental illness. Probably, the treatment of 
the aortic pathology for this group of patients was the 
first step in recognizing and treating both cardiovascu-
lar risk factors and their psychiatric disease. During the 
follow-ups, one patient experienced a cerebral stroke, 
which worsened their pre-existing depression.

Finally, it appears very important to emphasize the 
complete absence of suicides in this population during 
the follow-up period. Our preliminary data showed that 
surgical intervention, albeit in response to a significant 
trauma, in combination with a proper diagnostic and 
therapeutic way for controlling psychiatric symptoms, 
had a positive impact on the psychiatric status in the 
mid-term period of follow-up.

Limitations of the Study
Our observations relate to a relatively small sam-

ple of patients, and the type of study is retrospective. 
Therefore, further investigation will be needed to cor-
roborate our results. However, it should be noted that 
the tested sample represented approximately 30% of 
patients surviving AAD surgery.

Our findings suggest a strong relationship between 
PDs and AAD. Because the psychiatric conditions ap-
peared to be largely stable after surgery, treatment of 
AAD for patients affected by PDs represents a first step 
in detecting psychiatric pathologies and in starting a 
correct medical therapy to better control mental health. 
Following these interesting, preliminary results, for a 
more accurate evaluation of the incidence of PDs in pa-
tients affected by AAD, as well as their mental health 
status during follow-up after cardiac surgery, this study 
is continuing in a prospective manner.
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