
Abstract 

Recurrent attacks are less likely to respond to medical treatment and have a high mortality rate; thus, 
most authorities agree that elective resection is indicated after two attacks of uncomplicated diverticu-
litis. Complicated diverticular disease refers to diverticulitis associated with bleeding, obstruction, free 
perforation, a fistula, or an abscess. A CT scan is an essential tool in the management of the complicat-
ed diverticulitis. Surgery is recommended for complicated diverticulitis after the first episode because 
of the risk of recurrent disease, and has changed over time from a three-stage approach to resection 
with primary anastomosis with or without protective loop ileostomy. Parameters for the treatment of 
complicated diverticulitis have changed because of advances in medical therapy, diagnostic modalities, 
and surgical techniques such as laparoscopic surgery in the two recent decades. The use of primary 
anastomosis has been recommended in all instances of complicated diverticulitis except purulent or 
fecal peritonitis. Therefore, our aim is to update our understanding of the treatment of patients with 
complicated diverticulitis in the current era.
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Introduction
Diverticulosis of the colon is the most 

common disease and has increased in prev-
alence, particularly in developed Western 
countries. It is an acquired disease, with the 
incidence increasing with age. Diverticulo-
sis occurs in less than 2% of patients young-
er than 30 years [1,2], one third of the pop-

ulation older than age 45, and in up to two 
thirds of the population older than 85 years 
of age [3]. Although most people who have 
diverticulosis remain asymptomatic, 10% 
to 25% of patients ultimately progress to di-
verticulitis. Of those patients who develop 
diverticulitis, 15% develop significant com-
plications [4,5].
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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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When diverticulosis is the presence of diverticula in 
the colon, without associated inflammation, diverticu-
litis refers to the presence of inflammation and infec-
tion. Although diverticular disease is defined as the full 
spectrum of signs and symptoms associated with diver-
ticulosis, ranging from mild left lower quadrant pain to 
the complications of diverticulitis, complicated diver-
ticular disease refers to diverticulitis associated with 
bleeding, obstruction, free perforation, a fistula, or an 
abscess [5-8]. Chapman JR et al. [7] reported that with 
patients who presented with complicated diverticulitis, 
22.3% of patients suffered from acute phlegmon, 29.5% 
had a paracolic abscess, 22.6% had an obstruction or 
stricture, 13.4% were found to have a fistula, 4.5% had 
bleeding associated with their diverticulitis, and 44% of 
patients presented with a contained or free perforation 
in recent review. 

The patients with complicated diverticulitis may 
present at any point on this clinical range and they have 
a significant morbidity and mortality, between 6% and 
17%, after surgery [9-13].

Parameters for the treatment of complicated diver-
ticulitis have changed because of advances in medical 
therapy, diagnostic modalities, and surgical techniques 
in the two recent decades.

Commonly, surgery is recommended for compli-
cated diverticulitis after the first episode because of the 
risk of recurrent disease. Despite if age and comorbidi-
ties prohibitively increase perioperative risks, it may 
be suitable to approach complicated diverticulitis with 
medical treatment alone [14]. In addition, surgery has 
changed over time from a three-stage approach to re-
section with primary anastomosis with or without pro-
tective loop ileostomy [15]. Laparoscopic surgery can 
also be put into practice for complicated diverticulitis 
including cases with fistulas [16-18].

Therefore, our aim is to update our understanding 
of the treatment of patients with complicated diverticu-
litis in the current era.

Uncomplicated Diverticulitis
When diverticulosis is the presence of diverticula 

in the colon, without associated inflammation, diver-
ticulitis refers to the presence of inflammation and 
infection. Most patients with uncomplicated sigmoid 
diverticulitis respond to medical treatment and gener-

ally experience significant decreases in their abdominal 
pain, temperature and white blood cell count within 
the first 48 h after initiation of antibiotic treatment. It is 
generally treated with antibiotics [19,20]. However, a 
small number of patients’ non-operative treatments fail. 
In these cases, urgent or semi-urgent surgery may be-
come necessary during the same period. Risk of recur-
rent symptoms after an attack of acute diverticulitis has 
been reported as being between 7% and 45%; a third is 
a reasonable approximation. Recurrent attacks are less 
likely to respond to medical treatment and have a high 
mortality rate; thus, most authorities agree that elective 
resection is indicated after two attacks of uncomplicated 
diverticulitis [8,21,22]. Additionally, a much higher per-
centage of young patients require urgent or emergent 
surgery on presentation. Because postoperative mortal-
ity is high in immunocompromised patients, an aggres-
sive evaluation with medical support and early surgical 
exploration is generally warranted. However, the most 
recent version of the Practice Parameters for Diverticuli-
tis from the American Society of Colon and Rectal Sur-
gery states that the number of attacks of uncomplicated 
diverticulitis is not necessarily a predominant factor in 
defining the appropriateness of surgery [23].

Phlegmon or Abscess
If perforation of a diverticulum occurs, a localized 

phlegmon initially develops; further dissemination can 
lead to formation of large local or distant abscesses. In 
spite of antibiotic therapy, fever, leukocytosis, abdomi-
nal pain, and tenderness persist, as well as there being 
the presence of an abscess. Hinchey and colleagues 
described a classification for diverticular abscesses in 
1978 (Table 1) [24]. If an abscess is suspected, heli-
cal abdominal-pelvic CT scanning with contrast is the 
best modality for making the diagnosis and following 
its course. 

Small pericolic abscesses (<4 cm) can generally be 
treated conservatively with continued antibiotics and 
bowel rest [8,25]. When Hinchey stage II abscesses or 
stage I pericolic abscesses do not respond to antibiot-
ics, CT-guided percutaneous drainage should be used. 
Generally, symptoms of abscesses lead to resolution in 
3 days after successful percutaneous drainage. This is 
rapid control of sepsis and might eliminate the need for 
a two-stage procedure. In Mayo clinic at review, 93% 
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of patients who underwent percutaneous drainage had 
resolution of their symptoms and underwent elective 
one-stage sigmoid resection without difficulty [7]. In 
addition, an abscess located in the mesocolon might be 
more responsive to non-operative treatment than a pel-
vic abscess [26,27].

Before taking out the drain, an abscess cavity should 
be checked with a CT scan or sinogram, which is per-
formed with an injection of contrast material through 
the tube to determine whether the cavity has collapsed. 
Elective surgery can be applied in 4–6 weeks after per-
cutaneous drainage for pelvic abscesses.

Failure of treatment with percutaneous drainage is 
most often seen in patients who have multiple or multi-
loculated abscesses. If percutaneous drainage is unsuc-
cessful in draining or the abscess is adequately unable 
to be performed, if the phlegmon worsens with ensuing 
obstruction, or if the patient’s clinical condition dete-
riorates, an effective and immediate operation may be 
necessary [5,9,11]. 

Fistula
Incidence of fistulas is 2% of patients with diver-

ticulitis, and indication is in 17–27% of patients for sur-
gery. If a diverticular phlegmon or abscess extends or 
ruptures into an adjacent organ, fistulas can arise, with 
the most typical being colovesicular (68%), followed 
by coloenteric and colouterine. In addition, colovesi-
cal or colovaginal fistulas are most common in women 
who have undergone a prior hysterectomy. Cystitis 
(90%), pneumaturia (75%), and fecaluria (50%) are 
symptoms of colovesicular fistulas. Abdominal pain 
(23–90%), hematuria, fevers (20%), and chills can also 
be seen [28]. Cystoscopy, cystography, and contrast ra-
diographs or methylene blue studies can show fistula 
tracts. A CT scan can show a colovesical fistula in more 
than 90% of patients [29].

Vaginal discharge or passage of air or stool and ab-
dominal pain are present in the patients who have a 

Table 1. Hinchey classification.

Stage I Pericolic abscess confined by the mesentery of the colon

Stage II Pelvic abscess resulting from a local perforation of a pericolic abscess

Stage III Generalized peritonitis resulting from rupture of pericolic/pelvic abscess into the general peritoneal cavity

Stage IV Fecal peritonitis results from the free perforation of a diverticulum

colovaginal fistula, representing about 25% of all cases. 
A barium enema demonstrates the fistulas in 35–50% 
of cases [28].

Symptoms of coloenteric fistulas are abdominal 
pain, mass and diarrhea. A barium enema can be di-
agnostic in 90% of patients. Surgical treatment has 
evolved from a three-stage procedure to laparoscopic 
one-stage resection with anastomosis including closure 
of the fistula. An elective laparotomy or laparoscopic 
resection and anastomosis, using an omental flap, with 
fistula closure is the best chosen treatment in most pa-
tients (75%), after intravenous antibiotics and bowel 
rest [30]. 

If the bowel is obstructed or fecally loaded, while 
this can be avoided with on-table lavage, Hartmann’s 
procedure is an option. Foley catheter drainage requires 
also approximately 7 to 10 days after surgery. Nguyen 
et al. show that laparoscopic management of diverticu-
lar disease complicated by fistulae can be performed 
effectively and safely [17]. But this surgery should be 
considered as a contraindication for an inexperienced 
laparoscopic surgeon [31].

Obstruction                                                                  
Partial colonic obstruction or stricture can happen 

because of relative luminal narrowing from pericolic 
inflammation or compression from abscess forma-
tion during or after an episode of acute diverticulitis, 
which is the cause of approximately 10% of all large 
bowel obstructions. Physical examination and radio-
graphic studies, which are CT scan, plain abdominal 
radiographs or a gentle water-soluble contrast enema, 
can be used for diagnosis. The important matter is to 
distinguish between a diverticular stricture and a ste-
nosing neoplasm. Nasogastric decompression, prompt 
hydration and intravenous antibiotics usually lead to 
improvement and allow for bowel preparation.

The obstruction is usually partial and with effective 
medical therapy it resolves, although surgical interven-
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tion may rarely be required, unless a carcinoma is the 
underlying cause. Abdominal examinations and ab-
dominal radiographs should be done when attempting 
to decompress and prepare the bowel in an obstructed 
patient. In a recent study of the management of compli-
cated diverticulitis, large bowel obstruction was treated 
by resection and anastomosis in 70% of patients [7]. 
Conditions should be made optimal before a primary 
anastomosis is performed, if one-stage surgery is con-
sidered. The patient should be hemodynamically stable 
before and during the operation. If preoperative me-
chanical bowel preparation was not possible and the 
proximal colon is loaded with feces, but patients have 
appropriate conditions for anastomosis, on-table lav-
age may be performed. This requires mobilization of 
splenic and hepatic flexures of the colon. A large Foley 
catheter is introduced by way of an appendicostomy 
or through a distal ileal enterotomy surrounded by a 
purse-string suture with the tip of the catheter, with 
the catheter then being connected to a bag of warm 
saline solution that is typically used for irrigation. A 
large and sterile corrugated anesthesia ventilator tube 
is placed in the open end of the descending colon. 
The distal end of the tubing pass off  is placed into the 
operating table so that the effluent can be collected 
in a bucket on the floor. After, saline irrigation with 
50–100 ml of Betadine tubing is removed and the ap-
pendectomy completed or the ileotomy repaired [32]. 
However, on-table lavage is still arguable. Recent stud-
ies indicate no significant difference in morbidity or 
anastomotic leak in patients who do not receive a me-
chanical bowel preparation before elective sigmoid 
resection [33,34].

But high-grade obstruction represents a complex 
problem. High-grade obstruction with fecal loading 
of the colon is usually managed by performing a Hart-
mann Procedure, although on-table lavage with resec-
tion and primary anastomosis with or without a divert-
ing loop ileostomy may be considered [9,11,35].

In addition, strictures can cause significant dilata-
tion in the proximal colon, which can complicate the 
creation of a colorectal anastomosis after colon resec-
tion. Therefore, a stricture can be treated with place-
ment of endoluminal metallic stents to reduce the dis-
crepancy in bowel diameter, correct the obstruction, 

and allow a subsequent one-stage surgical procedure 
consisting of sigmoid resection and primary colorectal 
anastomosis [36]. Endoscopic treatment with balloon 
dilation can be attempted in patients in whom neo-
plasm is judged sufficiently excluded [37,38].

Bleeding
Diverticular bleeding is the source of 17 to 40 per-

cent of lower gastrointestinal (GI) hemorrhages that 
are either occult or massive in adults, making it the 
most common cause of lower GI bleeding [39,40]. 
However, a severe hemorrhage can arise in only 3–5% 
of patients with diverticulosis [41,42]. Fortunately, 
the majority of bleeding of these patients (70–80%) 
stops spontaneously, with the mortality of diverticular 
bleeding being low compared with bleeding caused by 
peptic ulceration [43]. But in patients older than 65 
years, it can lead to significant morbidity, especially 
in those with hemodynamic instability and comorbid 
conditions, including hypertension, diabetes mellitus, 
chronic obstructive pulmonary disease, chronic renal 
insufficiency, and coronary artery disease [44]. Lower 
abdominal cramps or the urge to defecate, followed by 
passage of voluminous red or maroon blood or clots, 
are symptoms in patients who have bleeding. Fluid and 
blood product resuscitation are given immediately.

Colonoscopy is the diagnostic procedure of choice 
both for its accuracy in localization and its therapeutic 
capability. If no cause is demonstrated (in about 20%), 
further assessment with non-invasive (nuclear scin-
tigraphy) or invasive (angiography) techniques can 
be undertaken in an attempt to localize and treat the 
bleeding source. An important use of diagnostic angi-
ography is to identify the site of bleeding with enough 
accuracy to allow selective hemicolectomy, rather than 
empirical subtotal colectomy, although accuracy has 
been questioned [45]. Angiographic embolization of 
very distal bleeding arteries (subselective) is also effec-
tive and safe [46].

If endoscopic or angiographic treatments are fail-
ing, surgery can be applied as emergency segmental 
resection.

Perforation
A free perforation of diverticulum causing peritoni-

tis is a life-threatening circumstance requiring immedi-
ate surgical intervention. Perforations have often been 
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described by a classification system developed in 1978 
by Hinchey and colleagues (Table 1) [24]. Patients 
who have perforated diverticulitis demonstrate perito-
neal signs on physical examination and systemic signs 
of sepsis, except for immunocompromised patients. 
Radiologic tests may reveal free air and fluid in the 
peritoneal cavity, but preoperative studies should be 
minimized when peritonitis is identified as being clini-
cal. Fluid and broad-spectrum antibiotics should be 
given, ureteral stents placed before laparotomy, and the 
diagnosis confirmed at laparotomy. Depending on the 
degree of fecal contamination and sepsis, the timeliness 
of operative intervention and associated co-morbidity, 
the expected mortality rate is 6% for purulent peritoni-
tis versus 35% for fecal peritonitis [12,27,47,48]. 

Surgical treatment has evolved from a three-stage 
procedure to a two-stage procedure of primary resec-
tion of the perforated segment and end colostomy 
(Hartmann’s procedure, HP) with subsequent restora-
tion of intestinal continuity, after convincing evidence 
by two randomized trials [49,50]. HP which by defi-
nition involves the resection of the sigmoid, closure 
of the rectal stump and creation of an end-descending 
colostomy has also been performed laparoscopically. 
In spite of advancements in intensive care, imaging and 
medical treatments, the mortality for this condition has 
remained stable over time [51]. Mortality of 15% and 
morbidity of 52% were found in our last study [52]. 
As many as 30% of patients remain with a permanent 
colostomy after Hartmann’s procedure, whereas those 
who undergo colostomy closure have a major compli-
cation rate ranging from 4% to 10% [53].

The use of primary anastomosis (PA) has been rec-
ommended in all instances of complicated diverticuli-
tis, but is not advised in the setting of gross purulent or 
fecal peritonitis. However, it can be performed when-
ever the patient is medically stable and the bowel ends 
are healthy [54]. Laparoscopic exploration and resec-
tion have been published, with these cases having been 
done in select patients, but this technique is not rou-
tinely advised [55,56]. Varmeulan J et al. [57] showed 
that selected patients with acute perforated diverticuli-
tis can be managed well by PA, as it seems not to be in-
ferior to HP in terms of severe postoperative complica-
tions that need surgical or radiological reintervention.

Conclusions
A CT scan is an essential tool in the management 

of the complicated diverticulitis. Percutaneous drain-
age should be considered to improve symptoms and al-
low for elective one-stage resection for large abscesses 
or small abscesses which have not responded to the 
medical treatment, except for immunocompromised 
patients, multiloculated abscesses, and clinical dete-
rioration. Laparoscopic resection of the colon and fis-
tula in a one-stage procedure with simple repair of the 
fistula site on the contiguous organ is the best chosen 
treatment in most patients who have fistulas, after in-
travenous antibiotics and bowel rest. Partial obstruc-
tion can be resolved with effective medical therapy, fol-
lowed by gentle and slow bowel preparation to allow 
the one-stage procedure. But high-grade obstructions 
should be treated surgically, with the Hartmann proce-
dure being recommended in high-risk patients, in the 
setting of inflammation, or poor conditions. Colonos-
copy or angiography can be undertaken in an attempt 
to localize and treat the bleeding source. If endoscopic 
or angiographic treatments are failing, surgery can be 
applied as emergency segmental resection. HP, open 
or laparoscopically, has been recommended in perfo-
rated diverticulitis; however, primary anastomosis can 
be performed whenever the patient is medically stable 
and the bowel ends are healthy.
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