
Abstract 

Objective: To  investigate  the value  of  the  hyperosmolar  water-soluble contrast  medium  Gas-
trografin® in  choosing which  patients  with  small-intestine obstruction,  caused  by  post-operative 
adhesions, to treat conservatively.
Summary Background Data: Post-operative abdominal adhesions represent the main aetiological 
factor for intestinal obstruction.  The mortality  rate  from  intestinal  obstruction has    been  quoted  
at  5 – 10% . The most effective way to reduce the morbidity and mortality caused by post-operative 
adhesions is, therefore, through early diagnosis and appropriate treatment.
Methods: A prospective Gastrografin® study was performed in patients with small-intestine obstruc-
tion from June 2010 to June 2011.
Results: Fifty-eight patients with adhesive intestinal obstruction received Gastrografin® via a nasogas-
tric tube.  Direct  abdominal radiographs were taken after  4 and 8 h. Thirty-nine  patients  (67.2%)  
had Gastrografin® in the right colon within 8 h and  were  considered  to  have  partial obstruction.  
These patients commenced oral feeding even though abdominal radiographs revealed gas–fluid lev-
els.  In the  remaining  19  patients  (32.7%), Gastrografin® was not observed in the right colon within 
8 h: five of the 19 patients (26.3%)  were  successfully  treated conservatively; 14 of the 19 patients 
(73.7%) developed  toxic  signs  and  underwent surgery,  with  obstruction  resulting  from adhesive  
bands  being  confirmed  at operation.
Conclusions: Conservative treatment can be recommended for patients in whom contrast medium 
is observed in the right colon within 8 h following administration, regardless of the presence of ob-
struction signs. Absence of contrast medium in the right colon within 8 h cannot, however, be con-
sidered an indication for surgery.
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Introduction
Intestinal obstruction is a partial or 

complete blockage to the passage of intes-
tinal contents through the gastrointestinal 

tract and is a major indication for urgent 
abdominal surgery. Unless treated proper-
ly, intestinal obstruction can be associated 
with high morbidity and mortality rates 
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Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions
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Consolaro1, Alberto Consolaro1

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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[1-3]. Post-operative abdominal adhesions represent 
the main aetiological factor for intestinal obstruction, 
followed by neoplasms and hernias, and the rates of 
reported causes have been similar across studies con-
ducted over the past 25 years [4-6]. Although the mor-
tality rate from intestinal obstruction has previously 
been quoted at 30 – 50%, better diagnostic and treat-
ment methods could potentially reduce this to 5–10% 
[7]. Adhesions occur in > 90% of patients following 
major abdominal surgery [8], and small-intestine ob-
structions, caused by post-operative adhesions, are 
encountered in 4–15% of patients following intestinal 
surgery [9]. Infertility, chronic abdominal or pelvic 
pain and difficulties on re-operation are other undesir-
able results of adhesions. Adhesive obstructions that 
require surgical intervention can be associated with 
serious complications when surgery for the obstruc-
tion is delayed > 48 h [10]. The mortality rate, which 
is only around 5% in uncomplicated obstruction, rises 
to 30% in patients with strangulation of the small intes-
tine; in addition, necrosis or perforation are associated 
with delayed surgical treatment [11]. The most effec-
tive way to reduce the morbidity and mortality caused 
by post-operative adhesions is, therefore, through early 
diagnosis and appropriate treatment. 

The present prospective study was designed to in-
vestigate the value of the hyperosmolar water-soluble 
contrast medium Gastrografin® in choosing when con-
servative treatment might be appropriate for patients 
with small-intestine obstruction caused by post-oper-
ative adhesions.

Patients And Methods
Patients
Patients coming to the emergency surgical depart-

ment of the B.P. Koirala Institute of Health Sciences 
Dharan, Nepal, between June 2010 and June 2011, 
with a diagnosis of intestinal obstruction, were assessed 
for inclusion in the study. This was a prospective study 
in real time done in the department of surgery. All pa-
tients underwent a detailed history and physical ex-
aminations, upright abdominal radiography, complete 
blood cell count and biochemical analyses. A diagnosis 
of small-intestine obstruction was made on the basis of 
symptoms and signs according to the criteria set out by 
Brolin [12]. Patients with abdominal pain, distension, 

abnormal intestinal sounds and vomiting, plus dilated 
small intestine loops and gas–fluid levels on direct ab-
dominal radiographs, were considered to have intesti-
nal obstruction. Among these patients, those who had 
previously undergone abdominal surgery were consid-
ered to have intestinal obstruction due to post-opera-
tive adhesions and were included in the study. Exclu-
sion criteria were peritonitis carcinomatosis, signs or 
symptoms of peritonitis, age < 15 years, and abdominal 
surgery within 30 days of admission.

 All patients included in the study gave written in-
formed consent and the study protocol was approved 
by the Ethical Committee of B.P. Koirala Institute of 
Health Sciences Dharan, Nepal.

Gastrografin® administration
Following a diagnosis of small-intestine obstruc-

tion due to post-operative adhesions, a urinary cathe-
ter was inserted and intravenous fluid replacement was 
initiated with 0.9% sodium chloride, titrated according 
to the hourly urine output. Gastric decompression was 
performed via a nasogastric tube. Gastrografin® (40 ml) 
(Schering AG, Berlin, Germany) was mixed with 40 ml 
of distilled water and administered through a nasogas-
tric tube, which was unclamped after 1 hour. Direct ab-
dominal radiographs were obtained after 4 and 8 hours. 
Patients with contrast medium in the right colon with-
in 8 hours following Gastrografin® administration were 
considered to have partial obstruction. Oral feeding 
was initiated in these patients, even though abdominal 
radiographs revealed gas–fluid levels.

Patients who did not have contrast medium in the 
right colon within 8 h continued to be monitored, and 
oral feeding of a clear liquid diet was started in those 
who did not have toxic signs after 24 hours. If fever, 
persistent abdominal pain or signs of peritonitis devel-
oped, the patients were referred for surgical treatment.

A group of historical controls were obtained by a 
retrospective review of the hospital medical records 
through data obtained from the Department of General 
Surgery. The QI Macros control chart wizard was used 
to analyze the data and to choose controls. All patients 
with SBO who underwent successful non-operative 
management at B.P. Koirala Institute of Health Scienc-
es for the previous 5 years were included in this group. 
The primary endpoint was length of hospital stay.
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Statistical Analyses
The sensitivity, specificity, and positive and nega-

tive predictive values of the presence of Gastrografin® in 
the right colon 8 h after administration – as an indicator 
of conservative treatment for small-intestine obstruc-
tion due to post-operative adhesions – were calculated 
(based on the number of true-positive, false-positive, 
true-negative and false-negative results). A Student’s t-
test was used to analyze differences between means and 
significance was set at the 0.05 level. Data are described 
as mean ± standard deviation.

Results
Fifty-eight patients were included in the study. Pa-

tient characteristics and presenting symptoms are giv-
en in Table 1.

Age, mean (range) years, 45 (16-89)
Gender, n
    Male 38
    Female 20
Presenting symptoms, n (%)
    Abdominal pain 52 (89.6%)
    Constipation 47 (81%)
    Vomiting 36 (62%)
Time since surgery, mean 
(range)

6 years 4 months 
(4 months – 15 years)

Table 1. Demographic characteristics and presenting symptoms 
for the patients with small-intestine obstruction due to post-oper-
ative adhesions who were enrolled in the present study (n = 58).

Type of surgery N (%)
Appendectomy 18 (31%)
Duodenal ulcer perforation repair 8 (13.8%)
Total abdominal hysterectomy plus bilat-
eral salpingo-oophorectomy 6 (10.4%)

Primary suture repair of injured small 
intestine due to blunt/penetrating trauma 5 (8.6%)

Cholecystectomy 4 (6.9%)
Subtotal gastrectomy plus bilateral trun-
cal vagotomy 3 (5.2%)

Drainage of hydatid cyst of the liver 3 (5.2%)
Splenectomy 3 (5.2%)
Caesarean section 3 (5.2%)
Right hemicolectomy ileotransverse anas-
tomosis for cancer 2 (3.4%)

Left hemicolectomy colocolic anastomo-
sis for cancer 2 (3.4%)

Proctosigmoidectomy colorectal anasto-
mosis for cancer 1 (1.7%)

Table 2. Previous surgery undergone by patients who had small-
intestine obstruction due to post-operative adhesions (n = 58).

All patients had abdominal distension and hyperac-
tive peristalsis on auscultation, and gas–fluid levels and 
dilated small-intestine loops were observed on erect 
direct abdominal radiographs. Thirty-two (55.2%) of 
the patients had previously undergone appendectomy, 
Duodenal ulcer perforation repair or Total abdominal 
hysterectomy plus bilateral salpingo-oophorectomy. 
Information on previous surgical procedures was ob-
tained from patients’ medical histories and is given in 
Table 2.

Assessments of radiographs obtained after 4 and 8 
h following Gastrografin® administration, and the types 
of treatment given, are shown in Table 3. Contrast me-
dium was observed in the right colon in twenty-seven 
patients within 4 h, and in twelve patients within 8 h. 
These 39 (67.2%) patients with contrast medium in the 
right colon within 8 h following Gastrografin® adminis-

tration were commenced oral feeding; stool discharge 
was observed after 6 - 20 h.

Gastrografin® (40 ml) was mixed with 40 ml of dis-
tilled water and administered through a nasogastric 
tube, which was unclamped after 1 hour. Direct ab-
dominal radiographs were obtained at 4 and 8 h.

Of the 19 (32.7%) patients in whom contrast me-
dium did not reach the right colon within 8 h following 
Gastrografin® administration, 14 of these 19 patients 
(73.7%) were referred for surgical treatment based on 
the development of toxic signs: peritoneal irritation 

Gastrografin® observed in 
right colon
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Within 4 h 27 27
Within 4 – 8 h 12 12
Patients in whom contrast medium did 
not reach the right colon within 8 h 19 5 14

Total 58 44 14

Table 3. Time to when Gastrografin® was observed in the right 
colon for each type of treatment in patients with small-intestine 
obstruction due to post-operative adhesions.
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was present in 10 patients, persistent abdominal pain in 
12 patients, leucocytosis in 9 patients and fever in all 14 
patients. These patients were operated within 6 – 12 h 
after the 8-h radiograph. Obstruction due to adhesion 
bands with proximal dilatation was confirmed at opera-
tion. Relief of the obstruction was achieved by adhesi-
olysis in 10 patients, and segmental small intestine re-
section and end-to-end anastomosis was performed in 
4 patients who had areas of necrosis. Superficial surgi-
cal site infection occurred in 3 patients who underwent 
segmental resection. No other morbidity or mortality, 
such as an allergy to the contrast medium or aspiration 
pneumonia, was observed.

Conservative treatment was maintained in 5 
(26.3%) of the 19 patients in whom contrast medium 
did not reach the right colon within 8 h, because toxic 
signs did not develop. Stool discharge was observed 
in these patients within 24 hours. Conservative treat-
ment was, therefore, successful in 44 (75.8%) patients, 
who were discharged without complications. None of 
the patients failed early feeding. All the patients in the 
group, where contrast appeared in the colon by 8 hours, 
tolerated the diet well. The presence of contrast medi-
um in the right colon within 8 h of administration as 
an indicator for conservative treatment had a sensitiv-
ity of 88.6%, a specificity of 100%, a positive predictive 
value of 100% and a negative predictive value of 73.6% 
(Table 4).

Eighty-six historical controls were identified who 
had successfully completed a non-operative course in 
hospital for SBO. They had a mean hospital stay of 5.8 
days. This was significantly longer than that in the Gas-
trografin® group (P < 0.015, t-test). There was no sta-

True positives, n 39
False positives, n 0
True negatives, n 14
False negatives, n 5
Sensitivity 39/(39 + 5) × 100 = 88.6%
Specificity 14/(0 + 14) × 100 = 100%
Positive predictive value 39/(39 + 0) × 100 = 100%
Negative predictive value 14/ (5+14) × 100 = 73.6%

Table 4. Statistical measures for the appearance of Gastrografin® 
in the right colon within 8 h of administration as an indicator for 
conservative treatment of small-intestine obstruction due to post-
operative adhesions.

tistical difference between the Gastrografin® group and 
the historical controls in age or sex distribution (Table 
5).

Gastrografin 
study 

Historical 
controls

Number 58 86
Age (SD) 45 years (4.1) 47 years (3.2)
Men 38 57
Women 20 29
Hospital stay (SD) 3.6 days (0.51) 5.8 days (0.32)*

Table 5. Gastrografin® study vs. Historical controls. (*P < 0.015 
vs. Gastrografin® study, Student’s t-test. SD, standard deviation).

Discussion
Post-operative adhesions are the most frequent 

causes of acute small-intestine obstruction in adults 
[4,7,13,14]. Many attempts have been made to prevent 
such adhesions, but no effective method has been re-
ported to date [15,16]. The etiology of adhesion devel-
opment is multifactorial and has not yet been clarified 
[9,15,17].

Adhesive small-intestine obstruction may occur 
following any type of abdominal surgery. Previous 
studies have reported that appendectomy and colo-
rectal surgery were the most common causes of adhe-
sive intestinal obstruction [11,18-21]. In the present 
study, 32 patients (55.2%) had previously undergone 
appendectomy, Duodenal ulcer perforation repair or 
Total abdominal hysterectomy plus bilateral salpingo-
oophorectomy.

The success rate of conservative treatment for ileus 
caused by post-operative adhesions has been described 
as being between 73% and 90% [12,18,22]. The rate 
was determined to be 75.8% in the present study, which 
is in concordance with previous studies.

The duration of conservative treatment in patients 
with small-intestine obstruction remains controver-
sial. Seror et al. [18] reported that this period could be 
prolonged up to 5 days in patients with intestinal ob-
struction caused by post-operative adhesions, whereas 
Sosa and Gardner [10] considered that conservative 
treatment could be performed for only 24 – 48 h, un-
less there were signs of strangulation. Assalia et al. [22] 
recommended 48 h, Bizer et al. [23] 24 h and Brolin et 
al. [24] 48 – 72 h. Hofstetter [25] suggested that surgi-
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cal treatment should be undertaken in obstruction not 
relieved within 24 h and others have reported that con-
servative treatment should be limited to 12, 24, 48 or 
72 h [7,13,26]. Thus, a simple and reliable method to 
determine the optimum period of conservative treat-
ment is needed.

Serial abdominal radiographs with barium or water-
soluble contrast media are often used to plan the man-
agement of intestinal obstruction [12,25-27]. Barium 
has been utilized for the evaluation of both small-intes-
tine obstruction and the upper gastrointestinal system. 
It may be preferred to water-soluble contrast media in 
that it can demonstrate that the mucosal pattern is less 
dilute and does not have peristaltic effects [12,28]. Bar-
ium may, however, be hazardous in patients with almost 
complete obstruction as it may stiffen the obstruction 
area or cause peritonitis by passing into the abdominal 
cavity in the presence of perforation [29]. The most 
commonly used hyperosmolar water-soluble contrast 
media for the evaluation of adhesive intestinal obstruc-
tion are Gastrografin® (Schering) and Urografin®. This 
study was done with gastrografin. These have been 
used in both prospective and retrospective studies to 
differentiate whether adhesion-related obstruction is 
partial or complete, as well as to determine the need for 
surgical treatment [22,29-33].

This study does not address the issue of clinical 
judgment being superior or inferior to radiological 
assessment. However, it is likely that most clinicians 
would prefer the option of clinical judgment rather 
than operating purely on the basis of a test result. Gas-
trografin may help to strengthen a clinical impression 
of resolving SBO and allow introduction of oral intake 
earlier.

Given that there was no need to assess the mu-
cosal pattern and that water-soluble contrast media do 
not cause peritonitis even if they pass into the perito-
neal cavity, Gastrografin® was chosen for the present 
study. Some studies using hyperosmolar water-solu-
ble contrast media have reported that contrast media 
can relieve post-operative small-intestine obstruction 
[34,35]. Assalia et al. [22] concluded that orally ad-
ministered water-soluble contrast media enhanced the 
relief rate of obstructions, but did not affect the inci-
dence of operation. The possible mechanism of this 

process might be related to dilution of intestinal con-
tents, reduction of edema in the intestinal wall and an 
increase in peristalsis in the small intestine due to the 
hyperosmolarity of the contrast medium [35]. Feigin 
et al. [27] reported that the water-soluble contrast me-
dium had no therapeutic effect in post-operative small-
intestine obstruction, but was reliable and beneficial 
for diagnosis. In addition, Brolin et al. [24] found that 
the therapeutic effect of water-soluble contrast medi-
um was similar to that of nasogastric decompression. 
Choi et al. [32] administered Gastrografin® in patients 
with adhesive small-intestine obstruction that had not 
been relieved after conservative treatment for 48 h, and 
reported that Gastrografin® reduced the need for sur-
gery in patients with failed conservative treatment. In 
a study among patients with partial adhesive intestinal 
obstruction who had not responded to 48 h of con-
servative treatment, Kapoor et al. [36] reported that 
Gastrografin® not only increased obstruction relief, but 
also reduced the need for surgical treatment in the ma-
jority of patients. The therapeutic effect of a water-sol-
uble contrast medium was not evaluated in the present 
study; investigations were confined to whether a water-
soluble contrast medium could be used as an indicator 
for the diagnosis of partial obstruction.

In a study by Chung et al. [37] performed with 
Gastrografin®, surgical treatment was suggested for pa-
tients who did not have contrast medium in the caecum 
within 4 h following oral administration. The observa-
tion period in the present study was 8 h, with the pres-
ence of contrast medium in the right colon within 8 h 
being accepted as an indicator for conservative treat-
ment. Fourteen of the 19 patients without contrast 
medium in the right colon had to undergo surgery due 
to the development of toxic signs, but the other five pa-
tients underwent successful conservative treatment. In 
the operative group, all of them have various degrees of 
adhesions causing impassable obstruction. In the rest 
of the 44 patients where conservative management was 
done, it was assumed that they were probably suffering 
from an adhesive band. In the light of this, we do not 
consider the absence of contrast medium in the right 
colon within 8 h to be an indicator for surgical treat-
ment. In contrast, in a study by Chen et al. [31] of 161 
patients, Gastrografin® was observed in the colons of 
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70% of the patients after 24 h; conservative treatment 
was applied to all of these patients and they were start-
ed on a clear liquid diet. Surgical treatment was given to 
96% of the patients who did not have contrast medium 
in the colon at the end of 24 h. The authors concluded 
that conservative treatment should be used in patients 
in whom contrast medium was seen in the colon within 
24 h, whereas surgical treatment should be adopted in 
patients without contrast medium in the colon within 
24 h [31].

In a randomized study with Gastrografin®, Biondo et 
al. [30] evaluated patients 24 h after its administration. 
Patients in whom the contrast medium was observed in 
the colon were started on oral feeding, which was well 
tolerated. They reported that patients in whom contrast 
medium was observed in the colon after 24 h were suc-
cessfully treated in a conservative manner and that the 
use of Gastrografin® also shortened the hospitalization 
period. Oral nutrition was initiated in the present study 
in patients in whom contrast medium was observed in 
the right colon by the end of 8 h, regardless of whether 
their radiographs revealed gas–fluid levels; this was well 
tolerated. As the present study was not randomized, it 
was not possible to prospectively demonstrate whether 
early oral nutrition shortens treatment duration in pa-
tients who are conservatively treated in the presence of 
small-intestine obstruction due to post-operative adhe-
sions.

The present study suggests that identifying patients 
unlikely to require surgery in their hospital stay was 
the main benefit, as our rate of operation for clinically 
suspected adhesive SBO was similar to that in previous 
studies [30,32]. 

The complications of using water-soluble contrast 
media in intestinal obstruction should be considered. 
Fatal anaphylactic reactions and aspiration were re-
ported by Ridley [38] and Skucas [39]. Trulzsch et al. 
[40] also reported aspiration pneumonia due to Gas-
trografin®. The contrast medium was administered af-
ter intravenous hydration in the present study and no 
complications due to this process, such as shock, fluid-
electrolyte imbalance, allergy or aspiration pneumonia, 
were observed.

In view of the risk of strangulation, surgical treat-
ment should primarily be used for complete obstruc-

tion of the small intestine, whereas conservative treat-
ment should be the main choice for partial obstruction. 
Thus, methods that differentiate partial from complete 
obstruction are necessary. The present study showed 
that discrimination between partial and complete 
obstruction in patients with post-operative adhesive 
small-intestine obstruction could be achieved by Gas-
trografin® administration. According to these results, 
conservative treatment and oral nutrition could be rec-
ommended for patients in whom contrast medium is 
observed in the right colon within 8 h following Gas-
trografin® administration, regardless of the presence of 
obstruction signs. Absence of contrast medium in the 
colon within 8 h cannot, however, be used as an indi-
cation for surgical treatment. One of the limitations of 
this study is that it was not a randomized, controlled 
trial. Another limitation is that CT was not done to 
confirm bowel obstruction and to find the cause of ob-
struction. A CT scan is a useful tool for confirmation of 
SBO diagnosis. In selective cases, where clinical histo-
ry, physical examination, contrast radiology and cause 
of SBO are not conclusive for diagnosis, it could be a 
better option. As our study was deliberately limited to 
patients with adhesive SBO, these results could be ex-
trapolated to other causes of SBO.

In order to assess the value of Gastrografin® admin-
istration in patients who will undergo surgery, further 
studies involving more patients and longer follow-up 
periods are required.

Conclusion
Gastrografin can be used to identify and assign pa-

tients early to a non-operative management plan. Con-
servative treatment can be recommended for patients 
in whom contrast medium is observed in the right co-
lon within 8 h following administration, regardless of 
the presence of obstruction signs. Absence of contrast 
medium in the right colon within 8 h cannot, however, 
be considered an indication for surgery. 
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