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Abstract

Proliferative verrucous leukoplakia is an intriguing dis-
ease, which occurs particularly in women aged greater
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than 60 years, is not associated with tobacco and
alcohol, and has a high risk of recurrence and malignant
transformation. Although it is well known that the
typical presentation is characterized by multifocal and
verrucous white lesions, there is no description that
its initial clinical presentation may simulate a lichenoid
reaction.

Key words: Proliferative verrucous leukoplakia; Lichenoid
reactions; Diagnosis

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Although uncommon, it is important for the
clinician to recognize the main features of proliferative
verrucous leukoplakia in order to provide the correct
diagnosis and appropriate management.

Lopes MA, Feio P, Santos-Silva AR, Vargas PA. Proliferative
verrucous leukoplakia may initially mimic lichenoid reactions.
World J Clin Cases 2015; 3(10): 861-863 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v3/i10/861.htm DOI:
http://dx.doi.org/10.12998/wjcc.v3.110.861

PROLIFERATIVE VERRUCOUS
LEUKOPLAKIA WITH LICHENOID ASPECT

Proliferative verrucous leukoplakia (PVL) was first
described in 1985 as a rare form of oral leukoplakia
with a distinct clinical presentation and outcomel*!.
This condition more commonly affects non-smoking
and non-drinking women, aged greater than 60 years.
PVL clinically begins as flat homogenous leukoplakia,
becomes multifocal and tends to develop exophytic,
wart-like and verrucous areas. Besides this clinical
progression, PVL also has a high tendency to recur
after treatment and has a high risk of malignant

October 16, 2015 | Volume 3 | Issue 10 |



Lopes MA et a/. PVL with lichenoid aspect

Figure 1 Lichenoid aspect on the right buccal mucosa (A), left buccal mucosa (B) and on the left lateral border of the tongue (C), leukoplakic lesions on

the lateral border of the tongue (D).

transformation. According to several reports, malignant
transformation rates vary between 33.3% and 100%
and depend on many factors, particularly the number of
patients and time of follow-up™™*.

The characteristics reported above are well known
and well accepted by the scientific community. However,
there are many doubts and controversies particularly
regarding etiology, diagnostic criteria and treatment®™.
The diagnosis of PVL is based on the retrospective
association of clinical and histopathological features,
which basically consist of observing progressive evo-
lution of the lesions from a homogeneous and isolated
area to a multifocal presentation with a verrucous
appearance. As these manifestations take time, the
diagnosis of PVL is often late.

In order to better recognize this condition, diagnostic
criteria were recently proposed, which included 5 major
and 4 minor criteria, as well as various combinations
of these criteria'®. In this proposal, one of the major
criteria is “the presence of verrucous area”. However,
according to Aguirre-Urizar””!, the diagnosis of PVL
may be delayed if verrucous appearance is considered
a main diagnostic feature. In this author’s opinion,
the most important diagnostic criteria for this type of
leukoplakia are the “proliferative” and the “multifocal”
aspects. Thus, he proposed a new name for this entity:
“Proliferative Multifocal Leukoplakia” with the aim of
reducing under-diagnosis'”.

When attending patients with this disorder we
observed that in some cases it was very clear and
simple to establish the diagnosis of PVL as the patients

Roishidenge ~ WJCC | www.wjgnet.com

had lesions with peculiar aspects. However, in other
situations the lesions may have different clinical
features such as erythroplakic changes®, which may
cause some difficulty in diagnosis. In this scenario, close
follow-up is necessary and will permit observation of the
development of more characteristic lesions such as in
the patient presented below.

In May 2011, a non-smoking and non-drinking
64-year-old female patient was referred to our oral
diagnosis service complaining of a painful area on the
tongue. She reported the onset of a white lesion on
the left lateral border of the tongue 3 years before
attending our Clinic. At that time, she had been seen by
another dental team and it was initially thought to be a
fungal infection and she received treatment based on
topical antifungals. As no improvement was observed, a
lichenoid reaction was suspected and her dental metallic
(gold) restorations were replaced and a partial fixed
prosthesis was inserted. However, no improvement
was observed. As the lesion persisted, an incisional
biopsy was performed by an otorhinolaryngologist.
Microscopically, the lesion showed moderate epithelial
dysplasia and a chronic inflammatory infiltrate in the
underlying connective tissue. The patient was then
referred for our evaluation and the first visit to our
service revealed white striations with atrophic areas
on the buccal mucosa bilaterally. She also had similar
alterations on the left lateral border of the tongue
(Figure 1). An incisional biopsy was performed on
the left lateral border of the tongue and another on
the right buccal mucosa. Histopathological analysis of
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both sites revealed hyperkeratosis and acanthosis with
mild epithelial dysplasia. According to these clinical
features and the patient’s symptoms, she was treated
with topical clobetasol 0.05% three times a day. After
3 wk, pain relief was observed. During the follow-up
period, areas of leukoplakia were observed on the left
lateral border of the tongue (Figure 1). Taking these
findings into account, the diagnosis of possible PVL was
suggested and the patient was advised about the need
for close observation. The patient remained on regular
follow-up without clinical modifications. However, after
15 mo the white lesion on the left lateral border of the
tongue became more diffuse and another incisional
biopsy was performed and the diagnosis of squamous
cell carcinoma was established. The patient was then
referred to a head and neck surgeon and a partial
glossectomy was performed disclosing free surgical
margins.

Recently, it was reported that the clinical pre-
sentation of oral lichen planus (OLP) has similarities to
PVL based on the facts that most patients are females,
without a history of tobacco or alcohol use and the
presence of multifocal white lesions. In addition, as
in OLP, the lesions have a predilection for the gingiva,
tongue and buccal mucosa™. In addition to the above-
mentioned similarities, we noted that some older
female patients without tobacco or alcohol habits had
lesions that were similar to lichenoid reactions, but the
histopathological analysis proved to be hyperkeratosis
and acanthosis with variable degrees of epithelial
dysplasia. However, the diagnosis of lichen planus or
lichenoid reaction was ruled out microscopically, and
these patients later developed more leukoplakic lesions
consistent with multifocal leukoplakia.

Therefore, we suggest that the initial clinical mani-
festation in some cases of PVL may mimic OLP or oral
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lichenoid reaction, and both biopsy and microscopic
analysis are mandatory in order to avoid misdiagnosis,
and consequently provide better patient management.
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Abstract
Laparoscopic surgery (LS), also termed minimal access
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surgery, has brought a paradigm shift in the approach
to modern surgical care. Early postoperative recovery,
less pain, improved aesthesis and early return to work
have led to its popularity both amongst surgeons
and patients. Its application has progressed from
cholecystectomies and appendectomies to various
other fields including gastrointestinal surgery, urology,
gynecology and oncosurgery. However, LS has its
own package of complications. Port site infection
(PSI), although infrequent, is one of the bothersome
complications which undermine the benefits of minimal
invasive surgery. Not only does it add to the morbidity of
the patient but also spoils the reputation of the surgeon.
Despite the advances in the field of antimicrobial agents,
sterilization techniques, surgical techniques, operating
room ventilation, PSIs still prevail. The emergence of
rapid growing atypical mycobacteria with multidrug
resistance, which are the causative organism in most
of the cases, has further compounded the problem.
PSIs are preventable if appropriate measures are taken
preoperatively, intraoperatively and postoperatively.
PSIs can often be treated non-surgically, with early
identification and appropriate management. Macrolides,
quinolones and aminoglycosides antibiotics do show
promising activity against the atypical mycobacteria. This
review article highlights the clinical burden, presentations
and management of PSIs in LS as shared by various
authors in the literature. We have given emphasis to
atypical mycobacteria, which are emerging as a common
etiological agent for PSIs in LS. Although the existing
literature lacks consensus regarding PSI management,
the complication can be best avoided by strictly abiding
by the commandments of sterilization techniques of the
laparoscopic instruments with appropriate sterilizing
agent.

Key words: Laparoscopic surgery; Port site infection;
Atypical mycobacteria; Sterilization; Surgical site
infections
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Core tip: Laparoscopic surgery has brought about a
paradigm shift in the approach to various surgical
diseases. Port site infection, although infrequent, is
a complication which can undermine the benefits of
the surgery. The complication is not life threatening,
but definitely adds a lot to the morbidity, affects the
postoperative quality of life, and spoils the aesthesis
of the surgery. Leaving aside the bacterial causes, the
rapidly emerging multidrug resistant atypical mycobac-
teria are a constant threat. By doing a thorough review
of this topic, this paper aims to present the relevant
literature regarding the diagnosis, currently available
treatment options and commandments to prevent the
occurrence of this somewhat preventable complication.

Sasmal PK, Mishra TS, Rath S, Meher S, Mohapatra D. Port site
infection in laparoscopic surgery: A review of its management.
World J Clin Cases 2015; 3(10): 864-871 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v3/i10/864.htm DOI:
http://dx.doi.org/10.12998/wjcc.v3.110.864

INTRODUCTION

Rapid growths in health care technology have given
the surgeon the power of not only treating diseases
surgically but also limiting surgical invasiveness. The
greatest example is minimal access surgery (MAS)
also commonly termed laparoscopic surgery (LS) or
keyhole surgery, which has caused a paradigm shift in
the approach to modern surgery, by limiting the access
related morbidities.

LS involves the use of reusable metallic or disposable
plastic trocars inserted through small skin incisions or
ports made on the skin away from the site of surgery.
This ports form the portal of entry to perform the
surgical procedure by means of specially devised
instruments and telescope. It has gained popularity
due to better aesthesis, lesser pain, early ambulation
and discharge from the hospital with early return to
work, minimizing the financial burden to the patient.
Ever since Philips Mouret reported the first laparoscopic
cholecystectomy in 1987, the approach has been
adopted for many other surgical procedures including
appendectomy, herniorrhaphy, colonic surgery, gastric
surgery, urological and gynaecological surgery!™.
This is because of the combination of advancement in
technology with the increasing acceptance of MAS by
patients, which has led to the expansion of the horizon
of LS.

LS, however, has its package of unique complic-
ations. One such complication, which is preventable
although, is the port site infection (PSI). PSI soon
erodes the advantages of LS, with the patient becoming
worried with the indolent and nagging infection and
losing confidence on the operating surgeon. There
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occurs a significant increase in the morbidity, hospital
stay and financial loss to the patient. The whole purpose
of MAS to achieve utmost cosmesis is turned into an
unsightly wound, and the quality of life of patients is
seriously affected.

In this article we review the current literature
regarding the incidence, clinical presentation, etiopatho-
genesis, management and methods of prevention of PSI
in LS. We emphasize on the management of PSI due to
the emerging rapid growing atypical mycobacteria that
do not respond to the standard anti-tubercular drugs.

Incidence of PSls

No surgical wound is completely immune to infections.
Despite the advances in the fields of antimicrobial
agents, sterilization techniques, surgical techniques, and
operating room ventilation, PSIs still prevail. Incidence
of SSI after elective laparoscopic cholecystectomy is
less than that after open elective cholecystectomy
due to shorter length of incision'®.. The technique of
primary port entry to the peritoneum does not show
any difference in umbilical PSIs in patients undergoing
laparoscopic cholecystectomy'. The umbilical PSI rate
in LS has been reported to be 8% with 89% of the
infections occurring after laparoscopic cholecystectomy,
whereas 11% after laparoscopic appendectomy'®.
Francis et al® studied the factors predicting 30-d
readmission after laparoscopic colorectal cancer sur-
gery. Out of 268 patients in their study who underwent
laparoscopic colorectal surgery, 48 (18%) were
readmitted with surgical site infection (SSI)®.. Several
other authors have found that SSI rate is much higher
in conventional surgical procedures than in MASM""?,
The immune functions are less affected in LS as
compared to open surgery'®. The incidences of PSI in
laparoscopic cholecystectomy as per various studies™*2%
are illustrated in Table 1.

SSIs and PSis

SSls are infections consequent to the surgery that are
present within a month of the operative procedure.
Surveillance in surgeries, such as breast, cardiac,
cranial, spinal and bone surgeries, with use of prosthetic
material, extends to 90 d after surgery®®***,

PSI is a type of SSI but limited to LS. The same
criteria for SSIs are applicable to PSIs, but the infections
are limited to superficial and deep surgical sites only as
detailed below.

According to the definitions developed by the United
States Centre for Disease Control (CDC), SSIs were
categorized into®: (1) Superficial SSIs which involve
skin and subcutaneous tissue; (2) Deep SSIs which
involve fascia and muscle layers; and (3) Organ/Space
SSls.

Wounds are classified as (as per CDC criteria for SSI
2015)*: (1) Clean: A surgical wound that is neither
exposed to any inflamed tissue nor has breached the
gastrointestinal, respiratory, genital, or uninfected
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Table 1 Studies showing frequency of port site infection following laparoscopic cholecystectomy

No. Ref. Year of publication Type of study Total number of patients Frequency of infection
1 Karthik et al™ 2013 Prospective 570 10 (1.8%)

2 Mir et al™ 2013 Prospective 675 45 (6.7%)

3 Yanni et al™ 2013 Prospective 100 4 (4%)

4 Taj et al"” 2012 Observational 492 27 (5.48%)

5 Yi et al™ 2012 NA 400 11 (2.75%)

6 Triantafyllidis et al"” 2009 Retrospective 1009 14 (1.39%)

7 Chuang et al™ 2004 NA 420 6 (1.4%)

8 Shindholimath et al™" 2003 Prospective 113 7 (6.3%)

9 den Hoed et al™ 1998 Prospective 189 10 (5.3%)

NA: Not available.

urinary tract; (2) Clean-Contaminated: Surgical wounds
where there is controlled entry into the gastrointestinal,
respiratory, genital, or uninfected urinary tract with
minimal contamination; (3) Contaminated: Fresh
wounds related to trauma, surgical wounds with major
breach in sterile technique or gross contamination
from the gastrointestinal tract, and incisions through
nonpurulent inflammatory tissues; and (4) Dirty or Infe-
cted: Old wounds following trauma having devitalized
tissue and surgical procedure performed in the presence
of active infection or visceral perforation.

Most of the surgical procedures done by laparoscopy
belong to Classes 1 and 2 wounds. The human body
hosts a variety of microbes which can cause infections.
When the host systemic immunity is suppressed due to
any disease, medications or disruptions of the integrity
of the skin or mucous membranes secondary to surgical
insult, patients’ own commensal microbial flora may
cause infection. The PSIs in LS manifest in the form
of seropurulent discharge from the port sites with
surrounding skin inflammation or symptoms related to
the organ/space infection.

The active surveillance for PSIs in LS remains a
challenge, due to the early discharge and day care set-
ting™**?. In the absence of post-discharge surveillance,
it is estimated that a third of all SSIs will be missed®.
The reported incidence of SSIs varies in various regions
of the world. The reported incidence of SSIs in a recent
article from Turkey was higher than the CDC National
Healthcare Safety Network (NHSN) rates'””’. Hence, the
actual incidence of the PSIs may be much higher than
revealed.

There is a higher incidence of superficial incisional
SSIs as compared to that of deep incisional SSIs in
LS™?. The PSI after a LS should be promptly diagnosed
and treated appropriately. Although it may not be
possible to achieve zero percent PSI, every attempt
should be made to prevent it. Insight into the pathop-
hysiology of incision site infections, pathogens involved
and knowledge of the appropriate antibiotic is essential
for successful management of PSI in LS.

Risk factors for PSls
A number of contributing factors are somewhat re-
sponsible for the emergence of postoperative PSIs.
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Antibiotics always may not be the answer to this
problem. Thus, using them irrationally, as is often done
will only result in the emergence of multidrug resistant
microbes. The majority of the reports of postoperative
wound infection are of SSIs. PSIs following LS have
been less reported. The risk factors for SSIs, however,
may be applicable to PSIs.

Preoperative stay in hospital: Lilani et a/"® reported
a significant increase in the incidence of SSIs with
preoperative stay of more than 2 d for open surgical
procedures.

Duration of operation: The study by Lilani et a/*’
reported a nil infection rate in surgeries of less than 30
min duration. There was a significant increase in SSIs
for operations of prolonged duration for two hours or
more.

Other factors: Obesity, prophylactic antibiotics, and
drains have no effect on the rate of SSIs following
laparoscopic cholecystectomy'®®’. Factors like emerge-
ncy/multi-procedure surgery and surgery in acutely
inflamed organs adversely affect the rate of SSIs®**,
The risk of SSIs increases in patients with a history of
nicotine or steroid usage, diabetes, malnutrition, long
preoperative hospital stay, preoperative colonization
of nares with Staphylococcus aureus, or perioperative
blood transfusion*”,

PSIs are more common in the umbilical port™*?;
the infection rate may depend upon the port through
which the specimen is extracted. The infected specimen
should be removed in an endobag in order to prevent
wound infection and accidental spillage of contents or
occult malignant cells. An improvised endobag can be
prepared from a simple surgical glove which is easy to
make, cheap, readily available and disposable!”’,

Microbial flora causing PSls in LS

PSIs occur due to exposure of surgical wound to micr-
obes which may be from an endogenous or exogenous
source. The source of endogenous flora usually is
from the patient’s skin, mucous membranes or any
of the viscera. The exogenous flora may be from any
contaminated sources present in the sterile surgical
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field including surgeon and team, instruments, room air,
etc®Y,

The pathogenic organisms causing SSIs differ
with the surgical procedure performed. Clean surgical
wounds usually harbor Staphylococcus aureus which
may have an exogenous origin or may be from the
patient’s native flora. Infections in clean-contaminated,
contaminated and dirty surgical wounds are poly-
microbial, resembling the endogenous flora of the target
organ®,

PSIs are of two broad varieties based on the timing
when they are present. The more common type
manifests early, within a week of the surgical procedure.
Gram positive or negative bacteria are the usual
offending organisms which are contracted from the
native skin or infected surgical site. They usually respond
well to the commonly used antimicrobial agents.
The other variety is caused by rapid growing atypical
mycobacterium species, which has an incubation period
of 3 to 4 wk. They show a poor response to the usual
antimicrobial agents™>.

Non-mycobacterial isolates: Kownhar et af*” reported
superficial SSIs as the most common in both MAS
and open surgical procedures, with Staphylococcus
aureus as the most common isolate. They studied
the SSIs and found various common bacteria isolated
as Staphylococcus aureus (37%) and Pseudomonas
aeruginosa (37%), followed by Klebsiella pneumonia
(8%), Acinetobacter spp. (3.2%), Proteus spp.
(4.8%), Escherichia coli (4.8%), Citrobacter freundii
(1.6%), Edwardsiella tarda (1.6%) and Enterococcus
faecalis (1.6%). Klebsiella sp. is the most common
offending organism in deep SSIs irrespective of the
surgical approach®*. Usually hospital acquired skin
flora cause superficial SSIs. Organisms causing deep
SSIs usually are endogenous in origin or may be the
skin commensals which reach the fascia or muscle
layers through surgical incision'®!. Bacteroides sp.
was the predominant flora (60%) causing SSIs, in a
study reported by Wolcott et al®**. Bacterioides fragilis
may originate from intraoperative visceral spillage. Mir
et al'™ in their series found pseudomonas (42.2%)
as the common offending organism in PSIs following
laparoscopic cholecystectomy. They found that the
organisms isolated were resistant to commonly used
antibiotics in their hospital'*’.

Mycobacterial isolates: Several reports have
established the role of rapid growing mycobacteria
(RGM), particularly M. fortuitum and M. chelonae which
together have been termed as M. fortuitum-chelonae
complex that is known to cause disease in humans
as well as animals®®®. The endospores of this non-
tuberculous mycobacterial (NTM) complex are usually
considered saprophytes which colonize in sewage, soil
and even tap water. This often cause localized skin
infections 3-4 wk post-surgery™”**, The NTM complex
can cause disseminated disease in immunosuppressive
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diseases. These atypical mycobacteria have a predil-
ection to involve the skin and subcutaneous tissue. M.
chelonae and M. abscessus have similar characteristics,
and hence together were addressed as M. chelonae/
abscessus group. Vijayaraghavan et al® reported
an outbreak of laparoscopic PSIs due to M. chelonae
at their center. They had 145 PSIs in 35 patients in a
period of 6 wk. The contaminating source was found
to be the water being used for washing instruments
after chemical disinfection®™’. A series of eight cases of
port site tuberculosis after laparoscopy was reported by
Ramesh et al*” from India, caused by M. tuberculosis.
A case of PSI following laparoscopic cholecystectomy
caused by M. flavescens has been reported*!, Duarte
et a** reported an epidemic (74 cases) of postsurgical
infections in Brazil, due to M. massiliense, after video
assisted surgery, which had similar characteristics to M.
abscessus. Recently, there have been reports of rapid
growing mycobacterial infection following laparoscopic
gastric banding in obesity™***, Atypical mycobacteria
infections following surgery, although rare, are known to
occur when a prosthetic material has been used™*.

Clinical presentations of PSls

Wound discharge and erythema around the port site
are the most common presentation of non-mycob-
acterial infection usually occurring within a week of the
surgery. They are usually limited to the skin and subcu-
taneous tissue!**'*, There may be surrounding tissue
inflammation with pain or tenderness and low grade
fever®,

The delayed type of presentation commonly caused
by mycobacteria manifests nearly a month after
surgery, in the form of persistent multiple discharging
sinuses or lumps/nodules, not responding to antibiotics.
There may be pigmentation and induration at the port
site starting in a single port and spreading to others.

There are five clinical stages of atypical mycoba-
cterial PST™*,

First stage: A tender nodule appears in the vicinity
of the port site, and its usual timing of appearance is
around four weeks following the surgery.

Second stage: Increase in the size of the nodule,
and increased tenderness of the site along with other
signs of inflammation with eventual formation of a
discharging sinus.

Third stage: Reduced pain sensation following dis-
charge of the purulent material and necrosis of the skin
surrounding the port site.

Fourth stage: Chronic sinus discharging white or
serous fluid.

Fifth stage: Hyper-pigmentation of the skin surroun-

ding the sinus and appearance of multiple nodules at
different places.
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Diagnosis of the etiological agent with early
management

Early PSIs: Gram stains and culture sensitivity of the
pus from port site wounds are to be taken. The swabs
obtained are processed aerobically and anaerobically
by standard methods to find the non-mycobacterial
isolates. Staphylococcus aureus strains are usually
isolated from clean wounds. Their status of B-lactamase
production and methicillin resistance needs to be
assessed™®. Daily dressing, cleaning of the wound and
a course of empirical antibiotic are started. Specific
antibiotics as per the culture and sensitivity report are to
be given subsequently. Drainage and debridement may
sometimes be required for assisting in wound healing.
There are reports of port site abscess presenting as
discharging sinus months after surgery due to re-
tained stone at the port site. Wound exploration and
removal of the stone is necessary for the healing of
such wound™*®¥, Samel et al*’ reported a case of
gas gangrene of the abdominal wall due to Clostridial
agents centering around right lateral port following
laparoscopic cholecystectomy. There are also reports
of life threatening necrotizing fasciitis of the abdominal
wall following LS. Significant erythema and wound
discharge around the port site along with fever are signs
of necrotizing fasciitis®>>'!. A high grade of suspicion
and aggressive management are necessary to deal with
these life threatening bacterial infections.

Delayed PSIs: Chaudhuri et a/*® have shown a
raised C-reactive protein level without leukocytosis
and a normal differential count in patients with atypical
mycobacterial infection™*®*?, Tissue or fluid obtained
by biopsy or aspiration needs to be processed for
baciloscopy, culture in Lowenstein-Jensen medium
and BACTEC technique (Becton-Dickinson Diagnostic
Instrument Systems, Sparks, Md). Isolation of the
atypical mycobacteria by tissue culture is possible,
although it takes time to grow. Moreover, maintaining
the stringent environment for its culture is difficult.
The most accurate method for rapid presumptive
identification of M. chelonae is detecting resistance
to polymyxin B disc (300 pg)®®. The routine culture
of pus does not grow any bacteria. The diagnosis is
often based on the clinical signs and a high index
of suspicion®. In case of growth of the organism,
the isolate is to be confirmed by either biochemical
reactions or the more recent nucleic acid amplification
tests. Other investigations like tissue culture, real time-
PCR, and serology for antitubercular antibody can
support the diagnosis®®®.. Even these reports are not full
proof, as these tests could give a false positive result.
The histopathological examination at times may reveal
chronic granulomatous inflammation, comprising of
epitheloid cells and lympho-plasmacytic infiltration™”,

Treatment of PSls
Early PSIs, with bacterial isolates, are best managed
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with local wound care and antibiotics as per antibio-
gram. The study by Lilani et a*”in clean and clean
contaminated cases revealed Staphylococcal sp. as
the most common isolate, which was resistant to
penicillin. The isolates of Pseudomonas aeruginosa
were totally resistant to gentamicin*®. Mir et a/**
found most of the isolated strains of organisms causing
SSI in elective laparoscopic cholecystectomy were
resistant to antibiotics used in the hospital. They found
the Pseudomonas sp. to be sensitive to imipenem in
89.47% of cases, but there was complete resistance
to the combination of ampicillin and sulbactam and
ceftrixone™!,

Management of PSIs with atypical mycobacteria
lacks consensus. They respond poorly to first line
anti-tubercular drug treatment. Second line anti-
tubercular drugs including macrolides (clarithromycin),
quinolones (ciprofloxacin), tetracyclines (doxycycline)
and aminiglycosides (amikacin and tobramycin) in
various combinations have been used with promising
results®®’****, Macrolides including clarithromycin are
the only group of antimicrobials active against M.
chelonae and M. abscessus®™". Mycobacterium fortium-
chelonae complex has shown resistance to antibiotics
because of mutation in the porin channels present in
the bacterial wall, which is the site for entry of antibiotic
molecules for antimicrobial activity'***>). Linezolid was
found to be active against M. chelonae and has been
successfully used for treatment, alone or as combination
therapy®®. The various antibiotics effectively used
against the mycobacterial PSIs, as reported in various
studies, are described in Table 2.

Prevention of PSis
The million dollar question is why at all there occur PSIs
in clean and clean contaminated wounds after LS. Is
it because of the contamination from the endogenous
source or through exogenous source? The endogenous
source of infection cannot be avoided. But the incidence
of PSIs after LS due to endogenous cause can be
reduced by using sterile endobag for specimen retrieval.
The exogenous source of infection, however, is
avoidable. Non-tuberculous mycobacteria may be
present in water from various sources and soil which
can contaminate hospital instruments. A breach in
sterilization protocol of laparoscopic instruments is
the most common cause of PSI with atypical mycob-
acteria®®. The infection with atypical mycobacteria
is usually limited to the laparoscopic procedure, as
most of laparoscopic instruments are not autoclavable
because of the heat sensitive outer insulation sheath.
Moreover, as most of the laparoscopic instruments have
multiple joints and crevices, where blood and tissue
can collect. Frequent use of the instrument without
optimal cleaning potentially results in contamination with
organisms such as atypical mycobacteria. Endospores
in the contaminated instrument get deposited in the
subcutaneous tissue, which germinate in three to four
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Table 2 Different antibiotics effectively used against Mycobacterial sp. in port site infections

Ref. Type of study Mycobacteria isolated Treatment given

Ramesh et al*”) Case series in 8 patients M. tuberculosis Standard first line antitubercular regimen
Rifampicin, isoniazid, pyrazinamide and ethambutol for 2 mo followed by

rifampicin and isoniazid for 9 mo

Chaudhuri et al*! Case series in 19 patients Clinically suspected Clarithromycin and ciprofloxacin (500 mg each, twice daily) for 28 d to 3
atypical mycobacterial mo
infection. No isolates in  For persistent local nodules, direct injection of amikacin injections into the

culture nodules daily for 5 d ( 500 mg twice daily)
Verghese et al™”! Case report M. chelonae Amikacin 750 mg/d and azithromycin 500 mg BD for 2 wk, followed by
linezolid 500 mg BD and azithromycin 500 mg BD for 6 wk
Duarte et al"*” Case series in 74 patients M. massiliense Sensitive to amikacin and clarithromycin, but resistant to ciprofloxacin,
cefoxitine and doxycycline
Sethi et al*! Case report M. flavescens Ofloxacin and amikacin for 6 mo
Shah et al®" Case series in 7 patients M. fortuitum Clarithromycin and ciprofloxacin (500 mg each, twice daily) for 6-9 mo
M. chelonae
Rajini et al'™ Case report M. chelonae Clarithromycin 500 mg BD and doxycycline 100 mg OD for 4 wk

weeks to produce clinical signs and symptoms*. A ments, with the appropriate sterilizing agent, the
study by Lorena et al®” on M. massiliense BRA100 strain complication can be best avoided.
showed that it is resistant to even higher concentration This review is likely to aid in understanding the
of glutaraldehyde (GTA, 7%). Hence, they proved that relevant studies regarding the appropriate management
GTA may not be effective for RGM. Other liquid sterilizing of PSIs in LS. All the cases of PSI, especially of the
agents like orthophthaldehyde and per acetic acid may atypical mycobacterium should be notified to know the
substitute GTA for high level disinfection with good exact incidence, etiology and the sensitivity pattern
efficacy™”. to various antibiotics. Macrolides, quinolones and
aminoglycosides do show promising activity against the
Ten commandments for preventing PSI®*®1; (1) Use  atypical mycobacterium. Further research is needed to
of disposable trocars and instruments, and adequate find out appropriate guidelines for the diagnosis and
availability of properly sterilised reusable trocars to treatment of this emerging problem.
cover all the surgical procedures in a day; (2) Use of
autoclavable laparoscopic hand instruments; (3) Use of
instruments with good ergonomics, limited joints and REFERENCES
facility for proper cleaning of the debris collected in its 1 Lei QC, Wang XY, Zheng HZ, Xia XF, Bi JC, Gao XJ, Li N.

crevices; (4) A proper cleaning of the instrument is best ?P";{r;scopic V‘:SUISJ ((31136“1\/?010/;60;31_1‘;5“20“ ‘I’{Viﬂ:iin Fas(;
. . rack Programs: An Update Meta-Analysis Based on Randomize

achieved by UIt_rasomC _teChnOI()gy' Use of _aUtOda_Ved Controlle}fir Trials. J IC)’lin Med Res 2}(/)15; 7: 594-601 [PMID:
water for cleaning the instruments after dismantling; 26124904 DOL: 10.14740/jocmr2177w]
(5) Proper guidelines should be followed regarding 2 Deng Y, Zhang Y, Guo TK. Laparoscopy-assisted versus open
the concentration, contact time and cycles of use for distal gastrectomy for early gastric cancer: A meta-analysis based
instrument sterilization with quuid sterilizing agents; (6) on seven randomized controlled t.rials. Surg Oncol 2015; 24: 71-77
Use of plasma sterilizer or ethylene oxide in between [PMID: 25791201 DOL 10.1016/j.suronc.2015.02.003] ,

i i e . 3 Mehrabi A, Hafezi M, Arvin J, Esmaeilzadeh M, Garoussi C,
the consecutive surgery for instrument sterilization; (7) Emami G, Kossler-Ebs J, Miiller-Stich BP, Biichler MW, Hackert T,
Avoiding inter-departmental sharing of instruments, Diener MK. A systematic review and meta-analysis of laparoscopic
such as using instruments used for gynecological or versus open distal pancreatectomy for benign and malignant lesions
ur0|ogica| procedures; (8) Avoiding Spi"age of bile or gut of the pancreas: it’s time to randomize. Surgery 2015; 157: 45-55

content in the operative area or the port site; (9) Use [PMID: 25482464 DOIL: 10.1016/j.surg.2014.06.081] .
4 Bhave Chittawar P, Franik S, Pouwer AW, Farquhar C. Minimally

of non-porous specimen retrieval bags for retrieving the invasive surgical techniques versus open myomectomy for uterine

specimen; and (10) Thorough irrigation and cleaning of fibroids. Cochrane Database Syst Rev 2014; 10: CD004638 [PMID:

the port site before wound closure. 25331441 DOI: 10.1002/14651858.CD004638.pub3]

5 Esposito C, St Peter SD, Escolino M, Juang D, Settimi A, Holcomb
GW. Laparoscopic versus open inguinal hernia repair in pediatric

CONCLUSION patients: a systematic review. J Laparoendosc Adv Surg Tech A
2014; 24: 811-818 [PMID: 25299121 DOI: 10.1089/1ap.2014.0194]

PSI, although infrequent, can be a frustrating compli- 6  Zacks SL, Sandler RS, Rutledge R, Brown RS. A population-based

cation in MAS, both for the patient as well as the cohort study comparing laparoscopic cholecystectomy and open

operating surgeon. Leaving aside the bacterial causes, cholecystectomy. Am J Gastroenterol 2002; 97: 334-340 [PMID:
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the emerging rapid growing multidrug resistant non-tub- .
| bacteri threat to th ical 7  Molloy D, Kaloo PD, Cooper M, Nguyen TV. Laparoscopic entry:
erculous mycobacteria are a new threat to the surgica a literature review and analysis of techniques and complications of

fraternity. Strictly abiding by the commandments of primary port entry. Aust N Z J Obstet Gynaecol 2002; 42: 246-254
cleaning and sterilization of the laparoscopic instru- [PMID: 12230057]
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Abstract

There is increasing awareness among the cardiology
community regarding ictal bradyarrhythmias as a cause
of loss of consciousness. A high degree of suspicion is
necessary when diagnosing ictal bradyarrhythmias, and
delay in diagnosing this condition may lead to morbidity
associated with falls and trauma. Ictal bradyarrhythmias

Roishidenge ~ WJCC | www.wjgnet.com

872

have also been suggested to be associated with sudden
unexplained death in epilepsy, although evidence related
to this association is limited. There is no guideline-
directed therapy for symptomatic ictal bradyarrhythmias
due to a lack of randomized, controlled trials. Cardiac
pacemaker therapy is commonly used for these patients;
however, currently, there is no universal agreement
on the pacing indications for these patients. In this
review, we focus on the pathophysiology and clinical
presentation of ictal bradyarrhythmias and then discuss
the pacing need based on the available literature data.

Key words: Arrhythmogenic epilepsy; Syncope; Ictal
bradyarrhythmia; Pacemaker; Anticonvulsive therapy

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: There is increasing awareness among the
cardiology community regarding ictal bradyarrhythmias
as a cause of loss of consciousness. Pacing is commonly
used therapy for symptomatic ictal bradyarrhythmias.
However, currently, there is no universal agreement on
the pacing indications for these patients due to lack
of randomized, controlled trials. In this review we will
first focus on pathophysiology and clinical presentation
of ictal bradyarrhythmias and then try to discuss the
pacing need based on the available literature data.

Kepez A, Erdogan O. Arrhythmogenic epilepsy and pacing need:
A matter of controversy. World J Clin Cases 2015; 3(10): 872-875
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v3/110/872.htm DOI: http://dx.doi.org/10.12998/wjcc.v3.110.872

INTRODUCTION

Epileptic seizures have been associated with a
variety of systemic and autonomic manifestations.

October 16, 2015 | Volume 3 | Issue 10 |



Cardiovascular autonomic manifestations include
alterations in heart rate and rhythm, blood pressure and
electrocardiography (ECG)™.

Sinus tachycardia is the most frequently observed
arrhythmia in patients with epilepsy, with a reported a
frequency of 60%-100%"". Heart rate acceleration has
been shown to precede, follow or coincide with seizuref!l,
Bradyarrhythmias are rarely observed, occurring in less
than 5% of all seizures™™. Sinus bradycardia, AV block
and prolonged asystole have been reported in a variety
of case reports and case studies™. Most episodes have
been shown to occur in the ictal state by simultaneous
electroencephalography (EEG) and ECG monitoring
systems. Ictal asystole (IA) has been reported to
be observed in 0.27%-0.4% of patients during
prolonged video EEG telemetry™®. Although rare, ictal
bradyarrhythmias have substantial morbidity because
they are related with sudden loss of consciousness (LOC),
which may lead to falls and traumatic injuries. Ictal
bradycardia (IB) and IA have also been suggested to be
associated with sudden unexplained death in epilepsy
(SUDEP), although evidence of association is limited”.,

This review will focus on the pathophysiology and
clinical presentation of ictal bradyarrhythmias and discuss
the pacing need based on the available literature.

PATHOPHYSIOLOGY

The pathophysiology of ictal bradyarrhythmias is not
entirely clear, and complex pathways have been believed
to be involved in the central nervous system. Most
seizure-related bradyarrhythmias have been observed in
individuals with temporal lobe epilepsy and appear to be
less frequent in patients with seizures originating from
the frontal lobes and other brain regions'®. It has been
hypothesized that seizure-related stimulation of certain
brain regions, such as insular cortex, cingulate cortex,
amygdala and hypothalamus, interferes with autonomic
control of the heart via connections with autonomic
nuclei of the brain stem and spinal cord™®. Seizure-
induced stimulation of the central nervous system
has been suggested to directly affect postganglionic
discharges on the heart"!!. A recent comprehensive
review of literature data on seizure-related cardiac
arrhythmias reported that ictal bradyarrhythmias
have been observed during focal dyscognitive seizures
and that they were mostly commonly observed in
individuals with temporal lobe epilepsy™. Some studies
have suggested lateralization of foci related to ictal
arrhythmias; i.e., seizures originating from the right
hemisphere have been suggested to be more frequently
associated with ictal tachycardia and seizures originating
from left hemisphere with ictal bradyarrhythmiast™****.
However, there are inconsistent data in the literature on
this lateralization hypothesis!*>*®,

CLINICAL PRESENTATION

Sudden LOC is the major manifestation of prolonged IA
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related to complex partial seizures. Clinical presentation
with sudden LOC and related falls, as well as subsequ-
ent trauma, may be similar in clinical presentation to
vasovagal syncope. Schuele et a'”! described similar
heart rate patterns during asystolic events in patients
with IA and vasovagal asystole, with a tendency for
tachycardia preceding the asystolic event, which then
evolved into progressive bradycardia and asystole.
Based on these observations, the authors suggested
that both IA and vasovagal asystole might be mediated
through a similar mechanism, leading to increase in
vagal tone. Cerebral hypoperfusion related to prolonged
asystole appears to be responsible for sudden LOC in
patients with IA rather than seizure-induced activation
of cortical or subcortical regions. However, absence
epilepsy should also be considered in patients with
sudden impairments of consciousness. Absence epilepsy
is primarily observed in children and adolescent patients
and is characterized by sudden cessation of movement
without convulsions, impairment of consciousness,
fixation of gaze and sudden termination of the epileptic
episode without postictal depression!'®!. Absence
seizures are typically accompanied by bilateral 3-4 Hz
spike-wave discharges on EEG™®,

Arrhythmogenic epilepsy should be considered in
the differential diagnosis of patients with syncope™®**!,
Ictal bradyarrhythmias should particularly be suspected
in patients with epilepsy and syncopal episodes'?. IA
and symptomatic IB are commonly associated with
complex partial seizures. Patients commonly present
with seizure-related symptoms, such as staring,
unresponsiveness, epigastric aura and oroalimentary
and manual automatisms, preceding the syncope™.
Thus, patients with atypical signs and symptoms before
a syncopal episode should also be evaluated for the
presence of arrhythmogenic epilepsy. IA or symptomatic
IB may also be the first ictal manifestation of new onset
epilepsy, and a high degree of suspicion is necessary
for diagnosis. Recently, Giovannini et a/f*'! published
a literature review on IA cases (31 patients from 21
articles) in the context of new-onset/newly diagnosed
epilepsy. They reported that symptoms suggestive of
partial seizures preceding syncope were absent for
most patients. Only 7 patients have been reported to
display symptoms such as visual illusion, hallucinations,
jamais vu, fear, psychic aura and epigastric aura prior
to syncope. Four patients have been reported to display
seizure-related motor activities, such as tonic-clonic
contractions and automatisms. Simultaneous long-
term video EEG and ECG recording appears to be the
key diagnostic modality for arrhythmogenic epilepsy®!l.
Long-term subcutaneous implantable loop recorders
have also been useful in selected cases™**.

LITERATURE DISCUSSION

There is no guideline-directed therapy for IA or symp-
tomatic IB due to the lack of randomized controlled
trials'*. Therapeutic options for symptomatic ictal
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bradyarrhythmias include anticonvulsive medications,
epileptic surgery and/or cardiac pacemaker implantation.
Currently, there is no universal agreement on the pacing
indications for these patients. Some authors have
suggested that IA is a benign phenomenon, and long-
term data regarding the effectiveness of pacemaker
therapy for IA are missing due to low recurrence
rates™”). Schuele et a*®! and Moseley et al*® suggested
that IA promotes seizure termination by causing cerebral
ischemia/anoxia. However, case studies have indicated
that pacemaker implantation may reduce seizure-related
falls and injuries®®***?\. Giovannini et al'**’ reported
that most patients (21 of 31 patients) with IA in the
context of new-onset/newly diagnosed epilepsy had
undergone pacemaker implantation at the time of case
report publications, although outcome data for these
patients are unknown. Other studies have reported
some discordant outcome findings after pacemaker
implantation in patients with ictal bradyarrhythmias.
Ghearing et al”’*® reported outcome data for 7 patients
with IA who had falls and LOC prior to pacemaker
implantation. Only one patient experienced seizure-
related falls after pacemaker implantation at a mean
follow-up duration of 27 mo. Schuele et a® performed a
database search for 6825 patients undergoing long-term
video EEG monitoring for episodes of IA and found that
IA was recorded in 10 patients (0.27% of all patients
with epilepsy). Pacemaker implantation had been
performed in 6 of these patients, and none of these
patients reported recurrent IA or significant bradycardia
leading to pacemaker activation. However, 4 patients
had been reported to have recurrent and multiple
seizures after pacemaker implantation. Moseley et a**’
reported the outcome data of seven patients with IA who
had a pacemaker implanted in their institution between
1990 and 2004. The authors stated that the mean fall
rate was significantly reduced from 3.28 to 0.005 falls/
month after pacemaker implantation. Seizure-related
fractures and motor vehicle accidents were also reduced
following pacemaker implantation.

Strzelczyk et al* reviewed 16 patients with IA or
IB from 4 epilepsy centers who had been evaluated
between 2002 and 2009. They reported that pacemaker
implantation had been performed in 7 of these patients
(43.8%). Outcome data were available for 43 patient-
years. Accordingly, 5 patients (31.3%) were seizure-
free in the follow-up period; 2 of these patients
had experienced epilepsy surgery, 2 had received
anticonvulsive therapy, and 1 had received pacemaker
implantation. Nine patients (56.3%) had persisting
seizures but without seizure-associated falls; 3 of these
patients had received anticonvulsive therapy, and 6
had received pacemaker implantation. Two patients
(12.5%) who denied epileptic surgery and did not
receive pacemaker implantation had persisting seizures
and continuous falls. Based on these observations,
the authors proposed a clinical algorithm for treating
patients with symptomatic ictal bradyarrhythmias.
They recommend that cardiac pacemaker should be
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considered for symptomatic patients after optimizing
antiepileptic therapy and discontinuing any coexisting
arrhythmogenic medications. Recently, Bestawros et
al® reported outcome data of 8 patients with IA who
received pacemaker therapy. The authors stated that all
patients remained free of syncope during a follow-up of
72 £ 95 mo.

Although most patients continued to have seizures
after pacemaker implantation in the above-mentioned
studies, some papers have suggested decreases in
the number of seizures and in seizure intensity after
pacemaker implantation™ %, The mechanism of this
unexpected finding is unclear; however, it has been
suggested to be related to the effect of cardiac pacing
on cardiac vagal afferents and their connections to the
brain®®!. However, in our opinion, a placebo effect of
cardiac pacemaker implantation cannot be excluded,
similar to the suggestion for vasovagal syncope™,

CONCLUSION

There is increasing awareness for ictal bradyarrhythmias
as a cause of LOC in the cardiology community. A high
degree of suspicion is necessary for diagnosing ictal
bradyarrhythmias, and a delay in diagnosing this con-
dition may lead to substantial morbidity for the patient.
Based on the available data, a cardiac pacemaker might
be related to decreased morbidity associated with falls
and trauma. However, literature data also suggest that
optimization of anticonvulsive therapy might be effective
in preventing ictal bradyarrhythmias. In our opinion,
pacemaker therapy should be reserved for patients who
remain symptomatic after optimizing anticonvulsive
therapy. Currently, no data are available related to any
effect of cardiac pacemaker implantation on preventing
SUDEP. Such evidence would be very useful for a
potential indication of pacemaker therapy. The results
of a randomized controlled study are urgently needed
to clarify the pacemaker need in patients with ictal
bradyarrhythmias.
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Abstract

Pilonidal sinus disease has led to heated debates

Roishidenge ~ WJCC | www.wjgnet.com

since it was first described in the medical literature.
Although a consensus has been built on its etiology
and pathogenesis, the same course has not progressed
for treatment modality. This review is a short article
about the process of pilonidal sinus disease from past
to present. Some important points were mentioned
between the years 1833, which is accepted as the
milestone for the awareness of the disease, in which
it was first reported until the year of 1880, in which it
was given its name. Although its name has been the
same for about two centuries, some other names such
as “Jeep Disease” have also been used depending on
the population affected by the disease. At present, it is
indisputable that the disease is acquired. Large series
were presented about the treatment in the last two
decades. Some surgical methods were even named after
the ones who first described them and they have many
supporters. However, since the treatment modalities
have some advantages and disadvantages and they do
not have marked superiority over others, debates still
continue. We hope that pilonidal sinus disease will not
lose its significance and be underrated in parallel with
the developments in technology and specialization in
medicine.

Key words: Pilonidal sinus; History; Anorectal disease

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Pilonidal sinus disease has been a debate
for about 2 centuries, about which many articles and
reviews have been written until now. In this paper,
some points that can be accepted as milestones were
chronologically presented from the date in which it
was first described until today. Since the debates still
continue and there is no consensus on the treatment,
we suggest that the debates will continue. For this
reason and since this article shortly and clearly explains
pilonidal sinus disease milestones, we think that it will
contribute to the surgeons dealing with the issue.
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INTRODUCTION

Science, medicine in particular, cannot be evaluated
without writing. Unwritten things are unreadable.
Therefore, unread science and interventions cannot
be learned and cannot be known. The basic rules of
knowledge of medical experiences and interventions are
written. It should be published for people to reach, after
it is written; so the information can be transferred to
the new generations.

HISTORICAL OVERVIEW

Therefore, the beginning dates of many diseases as
old as the history of humans is the date that they were
written for the first time. This date is 1833 for pilonidal
sinus disease. Herbert Mayo, British Physiologist,
Anatomist and Surgeon (3™ April 1796-28" June 1852),
described it as a sinus containing hair follicles located in
the sacrococcygeal region in a woman, in 183314,

Afterwards, an article named “Hair Extracted from
an Ulcer” published by Anderson® in “Boston Medical
Surgical Journal” in 1847 was found. He reported a
case of a 21-year-old male with a Scrophuloderma on
his back, in his article written as a letter to the editor.
He reported that he drained the cavity after 3 wk and a
structure looking like a mesh made of multiple hairs of
2 inches long and after complete drainage and cleaning
of the hair in the cavity, the wound healed quickly™?.
Seven years later, in 1854 Warren reported 3 similar
cases and this study is the first case series known in the
history of pilonidal sinus disease™,

The disease was given many names until 1880.
Widely used ones are; sacral, coccygeal or sacroco-
ccygeal infundibulum, dermoid and dermoid fistula,
congenital dermal sinus and sacrococcygeal ectodermal
sinus'®.

Eventually, in 1880, Hodges'”! named the disease
with the statement of "I venture to give the name of
pilo-nidal (pilus, a hair, nidus, a nest) sinus to this rather
singular lesion.” He produced the word “pilonidal” by
conjoining the word “pilus” which means hair in Latin
and “nidus” which means nest'™.

ETIOLOGY AND PATHOGENESIS

Discussions about pilonidal sinus disease are still hot
even though it was described 200 years ago. In the
previous years, there were many fevered arguments
and many theories to describe whether the disease is
congenital or acquired.
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80 years ago, Gage™ reported that pilonidal cyst

and sinuses are congenital and he was supported.
According to the congenital disease theory, it might
have originated from caudal remnants of the neural
tube, dermal inclusions produced by sequestrated epi-
thelial structures or dermal tractions that are produced
during the involution of the tail during embryonic
development®*,

The disease was a commonly seen problem among
soldiers in World War I, during which important
explorations and developments were seen in medicine.
It was detected to be particularly common among
jeep drivers. It was emphasized that compression and
irritation reaching the coccyx is important in the etiology
and Buie''” stated that the disease is acquired in his
article named “The Jeep Disease”.

In 1946, after the war, Patey and Scarff*®! demon-
strated that it might be seen in other regions of the
body. He wrote that a granulomatous reaction takes
place following hair penetration of sub dermal tissue.
In addition, he claimed that it is acquired, as it is also
seen in the hands of barbers. Afterwards the idea of the
disease being acquired became stronger with articles
written by King"*'* in 1947 and 1950.

Two important names that shook the last 20 years
of modern surgery in pilonidal disease supported and
explained acquired disease theory as the discussions
go on. Bascom!*®**! says: “Only the bones get up when
people stand up. Sacrum has to stick on to and pull up
skin, fat and muscles to move the buttocks. This pulling
process produces a vacuum effect all over the gluteal
region. Hair enters the pit in case of a minor folliculitis
as a result of the vacuum produced by the movement
of the gluteal region”.

Karydakis™, who published the largest pilonidal
sinus case series in 1992, developed the most logical
theory about the etiology and etiopathogenesis of the
disease. He reported as a result of his 35 years of work
on pilonidal sinus that the etiology is acquired. Especially
minor local trauma is the most important predisposing
factor of the disease. Hair penetration process is the
basis of pilonidal sinus according to Karydakis™". Three
main factors play a role in embedding of hair: Invaders
formed by free hair (H-hair), the force that provides
hair embedding the (F-force), and the vulnerability of
the skin that lets the embedding of the hair deeper
in the gluteal region (V-vulnerability). Pilonidal sinus
disease develops in cases in which these three factors
are present together and the disease development
possibility could be calculated with HxFxV formula'®®*!,
As a result, recently most of surgeons are in the opinion
that the disease is acquired.

TREATMENT

What about the treatment besides the discussions about
the name and etiology? No consensus is obtained about
the treatment even though tens of treatment options
are written and discussed.
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One might think who cares about the treatment
of a pilonidal sinus as there are many life threatening
diseases in the field of general surgery. However tens
of surgical and non-surgical treatment options are des-
cribed. Discussions continue as the treatment options
have advantages and disadvantages, and no option
is preferable to the other ones significantly. Different
surgical procedure descriptions and modification of
surgeons’ different procedures, lead to increase the
numbers of surgical techniques®?.,

The ideal treatment for pilonidal disease should
be simple, with short hospitalization, less pain, local
anesthesia if possible, low cost, the patient should go
back to daily activities in a short time and recurrence
rates should be low after treatment. Combination of all
these measures is not possible for all treatment options.
Therefore, treatment procedures must be planned
according to the patient.

Conservation or a surgical method should be chosen
when the treatment is planned according to the patient.
Unnecessary surgical operations should be avoided
for patients that could be treated conservatively and
also time and workforce waste should be avoided for
a patient that requires surgical treatment by trying a
conservative treatment.

Many surgical techniques are present from simple
surgical treatment methods such as incision, drainage,
unroofing, curettage, and secondary healing, to the
described and modified techniques such as excision
flap, Karydakis, Bascom, MacFee'***?). In addition, con-
servative methods such as phenol solution, crystalized
phenol technique, cauterization, and alcohol injection
have also been used®?”. No consensus was obtained
as all authors advocate their own method. Treatment
has to be planned according to the disease and the
patient. Natural evaluation, recurrence reasons of the
disease must be known very well and the state of the
sacrococcygeal region should be evaluated carefully.

Pilonidal sinus caused interest in many aspects.
Many materials such as the effect on quality of life and
relationship with hormones were investigated and found
place in the literature®*®, Besides all these processes
there is consensus about the symptoms and clinical
presentation of the disease. Patients present with 4
different forms as symptomatic, acute pilonidal abscess,
chronic fistulizing form or complex pilonidal sinus
disease. Chronic fistulizant form is the most common
clinical presentation®®.

Where and how does the pilonidal sinus disease
stand in general surgery? General surgeons used to
take care of orthopedic emergencies, plastic, cardio-
vascular and thoracic surgery in 1950s. However,
increased number of specializations emerged with the
development of technology. Today, especially after
the millennium a big portion of general surgeons in
academic field are interested in specific fields of general
surgery. Pilonidal sinus became a part of colorectal
surgery as many diseases are addressed to specific
fields. For example surgeons and centres interested in
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hepatobiliary surgery, peripheric vascular surgery or
transplantation surgery are distant to the subject.

I hope, surgeons working outside of big centres with
specialization in specific surgical fields and colorectal
surgeons will continue to pay adequate attention and
each of us will take his/her part.

In surgery, there is no such thing as major or minor.
Therefore, pilonidal sinus disease should not be unde-
restimated. Sometimes treatment might disappoint
both the surgeon and the patient. At a point that you
think everything is going very well, you are face to face
with repeating surgeries, insecurity and dissatisfaction
of the patient, and fear of surgical failure.

With the hope that pilonidal sinus is never undere-
stimated nor forgotten...
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Abstract

AIM: To retrospectively compare previous-day vs split-
dose preparation in terms of bowel cleanliness and
polyp detection in patients referred for polypectomy.

METHODS: Fifty patients underwent two colo-
noscopies: one diagnostic in a private clinic and a
second for polypectomy in a University Hospital. The
latter procedures were performed within 12 wk of the
index ones. Examinations were accomplished by two
experienced endoscopists, different in each facility.
Twenty-seven patients underwent screening/surveillance
colonoscopy, while the rest were symptomatic. Previous
day bowel preparation was utilized initially and split-
dose for polypectomy. Colon cleansing was evaluated
using the Aronchick scale. We measured the number of
detected polyps, and the polyp miss rates per-polyp.

RESULTS: Excellent/good preparation was reported

in 38 cases with previous-day preparation (76%) vs
46 with split-dose (92%), respectively (P = 0.03). One
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hundred and twenty-six polyps were detected initially
and 169 subsequently (P < 0.0001); 88 vs 126 polyps
were diminutive (P < 0.0001), 25 vs 29 small (P =
0.048) and 13 vs 14 equal or larger than 10 mm. The
miss rates for total, diminutive, small and large polyps
were 25.4%, 30.1%, 13.7% and 6.6%, respectively.
Multivariate analysis revealed that split-dose preparation
was significantly associated (OR, P) with increased
number of polyps detected overall (0.869, P < 0.001),
in the right (0.418, £ = 0.008) and in the left colon
(0.452, P = 0.02).

CONCLUSION: Split-dose preparation improved colon
cleansing, enhanced polyp detection and unmasked
significant polyp miss rates.

Key words: Colonoscopy; Bowel preparation; Polyp miss
rate; Polyp detection; Colorectal cancer

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Colonoscopy and polypectomy are currently
considered as the gold standard to prevent colorectal
cancer. However, a significant proportion of precan-
cerous lesions are missed during the procedure, limiting
its efficacy and giving rise to interval cancers. Adequate
bowel cleanliness represents a major factor with regards
to colonoscopy quality. This study demonstrates that
split-dose bowel preparation results to significantly
better mucosal cleansing compared to previous-day
preparation. Moreover, we showed that preparation
with the split-dose regimen significantly enhanced polyp
detection, especially of the diminutive ones. Finally,
better inspection of the colonic epithelium unmasked a
notable polyp miss rate.

Papanikolaou IS, Sioulas AD, Magdalinos N, Beintaris
I, Lazaridis LD, Polymeros D, Malli C, Dimitriadis GD,
Triantafyllou K. Improved bowel preparation increases polyp
detection and unmasks significant polyp miss rate. World J Clin
Cases 2015; 3(10): 880-886 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v3/i10/880.htm DOI: http://dx.doi.
org/10.12998/wjcc.v3.110.880

INTRODUCTION

Colonoscopy is currently regarded as the modality of
choice, in order to reduce the incidence of colorectal
cancer (CRC) and its associated mortality™™!. The
rationale behind this is its ability to detect and remove
polyps that represent precancerous lesions™?!, However,
interval CRC, namely cases that are diagnosed between
screening and post-screening surveillance examinations,
do exist*?!. The majority of them are thought to origi-
nate from missed polyps during colonoscopy. Polyp and
adenoma miss rates reach 28% and 24%, respectively,
in several studies reducing colonoscopy preventive
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[6,7]

efficacy against CRC

Numerous technical-, patient- and endoscopist-
related factors influence the detection of polyps during
colonoscopy™ ™, In this setting, international associa-
tions of endoscopy include adenoma detection rate (ADR)
among principal colonoscopy quality indicators™***!,
Poor bowel preparation is regarded as an impediment
to the detection of both small and large polyps™®.
Therefore, multiple interventions have been proposed to
improve bowel cleansing and thus increase the quality of
colonoscopy™™*7,

Using a tandem colonoscopic evaluation we inve-
stigated the impact of different timing of purgative
administration in colon cleansing and polyp detection.
Polyp miss rates, as well as variables affecting polyp
detection were also assessed.

MATERIALS AND METHODS

Study population

This retrospective study was performed on a conse-
cutive series of patients from January to December
2012. All patients were diagnosed with colon polyps
during colonoscopy in a small private clinic on an island
near Athens and were referred for polypectomy in the
Endoscopy Unit of “Attikon” University General Hospital.
Exclusion criteria included: (1) age less than 18 or
more than 80 years; (2) history of bowel resection; (3)
history of inflammatory bowel diseases; (4) suspicion of
polyposis syndrome; (5) incomplete colonoscopy (in one
of the two examinations); (6) poor bowel preparation
as assessed with the Aronchick scale; and (7) ongoing
anticoagulation treatment.

Bowel preparation

Prior to the index colonoscopies, patients received the
full dose of a 4-L polyethylene glycol (PEG) regimen
(Fortrans, Ipsen, Athens, Greece) in the previous day.
On the other hand, split dosing (3 L on the previous and
1 L on the same day) was preferred for the subsequent
colonoscopies. In all cases patients were advised to
maintain a low-fiber diet during the day preceding the
examinations.

The quality of bowel cleansing was evaluated by
the performing endoscopists using the Aronchick scale.
This assesses the preparation quality of the entire colon
as excellent (a small volume of clear liquid or greater
than 95% of the surface seen), good (a large volume
of clear liquid covering 5% to 25% of the surface but
greater than 90% of the surface was seen), fair (some
semisolid stool that could be suctioned or washed away,
but greater than 90% of the surface was seen), poor
(semisolid stool that could not be suctioned or washed
away and less than 90% of the surface was seen), or
inadequate (repeat preparation and colonoscopy was
needed)™™®. The evaluations of bowel cleanliness were
further summarized as adequate (excellent/good) and
inadequate (fair/poor).
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Colonoscopy procedure

Two equally experienced endoscopists with experience
of more than 5000 colonoscopies each did all the
examinations. Specifically, one endoscopist conducted
the diagnostic examinations using uniquely previous-
day preparation and the other performed the second
series with split-dose preparation. The endoscopist
who performed the polypectomies was not aware
of the number, size and location of polyps detected
during the first colonoscopies and had no data re-
garding the quality of bowel preparation during index
colonoscopies. Procedures were done using olympus
CF-Q145L standard-definition white-light colonoscopes
(Olympus Corporation, Tokyo, Japan). Polypectomies
were accomplished by means of forceps, snares or
endoscopic mucosal resection, as needed.

All patients signed a standard informed consent
form prior to the exam. Institutional ethics committee
approval for our study was not needed, since all patients
received the standard-of-care without reference to any
study.

During the examinations, pulse rate, arterial blood
pressure, oxygen saturation and consciousness level
were monitored. Supplemental oxygen was routinely
delivered via nasal catheters at 2 L/min. Intravenous
conscious sedation and analgesia including midazolam
(Dormicum, Roche Hellas, Athens, Greece) and
pethidine hydrochloride (Petidina cloridrato, Molteni
Farmaceutici Cilteni, Scandicci, Firenze, Italy) was
administered depending on patient’s willingness along
with comorbidities and baseline vital sighs assessment.
Reversal agents including flumazenil (Anexate, Roche
Hellas, Athens, Greece) and naloxone (Naloxon, B.
Brown Melsungen AG, Melsungen, Germany) were
available in case of sedation-related complications. No
antispasmodics were administered.

In the first colonoscopies, the colonoscopes were
advanced to the cecum and polyps were identified
during both insertion and withdrawal, counted, but not
removed. In the second examinations, all detected
polyps were resected and sent for histologic evaluation.
Adenomas larger than 1 cm and/or with high-grade
dysplasia or a villous component more than 25% were
defined as advanced adenomas. To note, numerous tiny
hyperplastic polyps in the rectosigmoid area were not
subject to assessment.

For each procedure eligible for analysis, the following
data were collected: (1) patients’ characteristics (age,
gender, American Society of Anesthesiologists-ASA
grade); (2) indication for colonoscopy; (3) sedation and
oxygen administration; (4) bowel preparation quality;
(5) polyp features (size, location, shape); and (6) other
findings. According to their size, polyps were categorized
as diminutive (< 5 mm), small (6-9 mm) and large
(= 10 mm). Polyp size was determined by comparison
with opened biopsy forceps. All colonoscopies were
performed between 8:00 a.m. and 2:00 p.m.
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Statistical analysis

Polyps per patient were calculated as number of
detected polyps/number of patients. Polyp miss rates
were calculated as: number of missed polyps/total
number of missed polyps + total number of polyps
on initial examination and presented as percentages.
Both parameters were calculated overall and within
strata of polyp size and location. Ideally, a third gold-
standard preparation methodology against which
comparisons regarding polyp miss rates were applied
should be available. Since that was not the case in our
retrospective trial we decided to use as reference the
type of bowel preparation that showed better results
regarding colon cleanliness. Therefore, no OR (95%(CI)
were calculated in the univariate analysis.

Continuous variables were presented as means or
medians and standard deviations, while categorical
ones were expressed as absolute values and percen-
tages. Differences in the number of detected colon
polyps (overall, right- and left-sided) between the two
endoscopic procedures were examined using non-
parametric related samples (Wilcoxon Signed Rank
Test) tests.

A multivariate linear regression analysis model was
constructed to examine variables associated with the
number of polyps (overall, right- and left-sided) detected
at colonoscopies (dependent variable). Independent
variables include: patients’ age; sex (male vs female),
ASA grade (1 vs 2), indication for colonoscopy (scr-
eening/surveillance vs symptoms evaluation) and the
quality of bowel preparation (adequate vs inadequate).
The OR (95%CI) and the level of significance were
calculated. A P value of less than 0.05 indicated
statistical significance.

Statistical analysis of data was carried out by
international business machines corporation (IBM) SPSS
Statistics Client for Trial 32. bit 22.0 Microsoft Windows
Multilingual (IBM, New York, USA).

RESULTS

Clinical characteristics

A total of 50 patients (28 male) completed both exa-
minations; 4 patients were excluded. Reasons for
exclusion were poor bowel preparation (n = 3) and
failure to complete the second colonoscopy secondary
to sedation-related hypoxemia (n = 1). Mean age
was 58.4 £ 11.1 years. Indication for the index
colonoscopies were: screening (n = 22), blood in stool
(n = 7), abdominal pain (n = 12), family history of
CRC (n = 2), altered bowel habits (n = 4) and post-
polypectomy surveillance (n = 3). Median interval
period between the two exams was 6 wk (range: 1-12).

Bowel preparation quality

Bowel preparation according to the Aronchick scale in
the 2 series of colonoscopies was described as excellent
in 17 (34%) vs 24 (48%) patients, good in 21 (42%)
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Figure 1 Polyp miss rates (as % percentages).

Table 1 Differences in number of detected polyps between
the 2 colonoscopies

Previous day Split-dose P value

Opverall 126 169 <0.001
Diminutive overall 88 126 <0.001
Small overall 25 29 0.046
Large overall 13 14 0.317
Right 64 84 <0.001
Diminutive right 46 62 <0.001
Small right 12 15 0.083
Large right 6 7 0.317
Left 62 85 <0.001
Diminutive left 42 64 <0.001
Small left 13 14 0.317
Large left 7 7 1.000

vs 22 (44%) patients and fair in 12 (24%) vs 4 (8%)
patients, respectively. When the evaluations of bowel
cleanliness were classified as adequate (excellent/
good) and inadequate (fair/poor), the second group of
colonoscopies showed a significant increased rate of
adequate preparations (92% vs 76%, P = 0.03).

Polyp detection and polyp miss rates

One hundred and twenty-six polyps were detected
during the first examinations. Of those, 88 were
diminutive, 25 small and 13 large; 43 additional polyps
were identified during the tandem colonoscopies divided
in 38 diminutive, 4 small and 1 large. Importantly,
better colonic cleansing with the split-dose prepara-
tion contributed to significantly increased numbers
of identified overall, right- and left-sided polyps (P <
0.0001). Significantly more diminutive polyps were
detected throughout the colon (P < 0.001), while a
marginal increase in the number of small polyps was
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also revealed (Table 1).

The calculated miss rates regarding overall,
diminutive, small and large polyps were 25.4%, 30.1%,
13.7% and 6.6%, respectively. The overall miss rates
for polyps located in the right colon (cecum, ascending
and transverse colon) was 23.8% compared with 27%
in the left colon (distal to splenic flexure). Based on size,
the miss rates for right-sided diminutive, small and large
polyps were 25.8%, 20% and 14.2%, respectively, in
comparison to 34.3%, 7.1% and 0%, respectively, for
left-sided ones (Figure 1).

Linear regression analysis revealed that increased
patients’ age and split-dose bowel preparation were the
only variables associated with the number of polyps
detected overall. Split-dose bowel preparation entered
the model first [OR = 0.869 (95%CI: 0.456-1.283); P <
0.001], followed by increased age [OR = 0.054 (95%CI:
0.017-0.092); P = 0.005]. The same variables were
also associated with the number of polyps detected in
the right colon. Split-dose bowel preparation entered
the model first [OR = 0.418 (95%CI: 0.111-0.724);
P = 0.008], followed by increased age [OR = 0.032
(95%CI: 0.004-0.060); P = 0.024]. Split-dose bowel
preparation was the only variable associated with the
number of polyps detected in the left colon [OR = 0.452
(95%CI: 0.076-0.828); P = 0.02].

Polyp histology

A total of 169 polyps were found and resected in 50
patients during the second series of colonoscopies.
Histologic examination of resected polyps revealed
tubular adenomas (n = 110), advanced adenomas (n =
18), serrated lesions (n = 7), hyperplastic polyps (n =
51) and adenocarcinoma (n = 1). Of note, 9 advanced
adenomas and 4 serrated lesions were detected in the
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right colon, while 9 and 3 respectively, similar lesions,
were located in the left colon.

DISCUSSION

This study demonstrates that split-dose bowel pre-
paration results to significantly better mucosal cleansing
compared to previous-day preparation. Moreover, we
showed that better preparation with the split-dose
regimen significantly enhanced overall, right- and left-
sided polyp detection, especially referring to diminutive
ones. Furthermore, improved view of the colonic epithe-
lium unmasked a noteworthy polyp miss rate, inversely
linked to their size.

Colonoscopy is currently considered as the gold
standard for the detection of colonic neoplasia. However,
emerging data demonstrate that a significant pro-
portion of precancerous lesions are missed during the
procedure, limiting its efficacy and leading to interval
cancers'?.,

It is established that variations in colonoscopy qua-
lity reflect differences in numerous patient-, procedure-
and endoscopist-related parameters. Taking that into
consideration, a great body of interventions has been
conducted aiming to decrease colonoscopy’s native
imperfections, including internal audits and feedback to
individual endoscopists, education in quality indicators,
implementation of mandatory withdrawal times,
bowel preparation modifications, discussion with poor-
performers, introduction to emerging technologies,
routine sedation administration, repeat attempts for
cecal intubation and report card utilization?*2,

In terms of pre-colonoscopy bowel preparation,
numerous interventions have been suggested. These
include dietary modifications and various purgatives
alone or combined with adjunctive agents (e.g.,
prokinetics, enemas, simethicone). Timing of bowel
preparation administration has been tested in several
randomized controlled trials focusing on bowel clea-
nliness and lesion detection. Recently, the European
Society of Gastrointestinal Endoscopy adopted the
results of a meta-analysis recommending split dose
preparation for morning colonoscopies!®?**, In line with
this, our study highlights the significantly better colon
cleansing achieved with split-dose preparation, as well
as its contribution to increase polyp detection. However,
our splitting of PEG dose was 3:1, in contrast to the
recommended 2:2. Additionally, we did not collected
data with respect to patients’ satisfaction, impact on
daily activities and willingness to repeat the same bowel
preparation in the future, if indicated.

Our data supports the importance of better bowel
preparation in the detection of additional polyps. This
finding is in line with the results of Gurudu et a/f*!
demonstrating improved polyp detection rates (PDR)
and ADR with split-dosing. Unfortunately, we cannot
provide information for possible differences in adenoma
detection in the present study, as the index series of
colonoscopies was diagnostic. However, PDR and ADR
seem to correlate well, at least in segments proximal to

Baishidenge ~ WJCC | www.wjgnet.com

884

the splenic flexure®!.

Miss rates for total, diminutive, small and large
polyps were 25.4%, 30.1%, 13.7% and 6.6%
respectively. These results indicate that the smaller
the polyp size, the higher the polyp miss rate, which
is in accordance to findings of previous studies!®®®,
Location did not affect the polyp miss rates similarly to
a recent study conducted by Ahn et al*’), Interestingly,
other data suggests that the risk of missing a polyp is
related to left colon location™!. However, it should be
clearly stated that no gold-standard bowel preparation
method against which our studied alternatives (i.e.,
previous-day vs split-dose preparation) were compared
in terms of polyp miss rates was available. Therefore,
we favored split-dose preparation’s findings to serve
as comparator given that it yielded significantly better
results as regards colon cleanliness. This reflects the
current knowledge that the risk of missing polyps and
adenomas during colonoscopy is affected by bowel
preparation quality™. Nevertheless, our assumption
encompasses a disadvantage of this study and weakens
its conclusions.

As obvious, this study bears several limitations. First,
we enrolled a small number of patients, which limits the
power of our results. Second, we used as as reference
methodology the results of the split-dose examination
to calculate miss rates, as presented above. Third, we
did not assess the inter-observer agreement considering
bowel preparation status evaluation. Our results could
have been affected by a possible significant discrep-
ancy between the two examiners in rating preparation
quality. Fourth, we could not provide data regarding
histological features of polyps identified in the first series
of colonoscopies (as they were not removed). Fifth,
no reports of patients’ preference in terms of timing
of purgatives administration and comfort during the
examinations were collected (the majority of patients
had received sedation). Sixth, we did not captured data
regarding withdrawal times which seem to influence
ADRs. Additionally, we did not utilize validated scales
such as Boston or Ottawa scales to assess the quality
of cleansing in each bowel segment, as the Aronchick
scale is closer to what an endoscopy unit uses in its
“normal” -outside a study-practice, which was what we
actually wanted to assess. Finally, we are not aware
of the true polyp miss rate, since we considered the
second colonoscopy as the gold standard.

In conclusion, our results support that split-dose
bowel preparation improves the quality of colonoscopy
in terms of mucosal cleanliness and polyp detection.
However, future efforts to identify barriers and develop
interventions aiming to further enhance colonoscopy
effectiveness in the prevention of CRC are also nece-
ssary, as there are many factors that contribute to a
high-quality examination.
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Background

Several factors influence colonoscopy quality and affect its potential to decrease
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colorectal cancer incidence. Quality of bowel preparation represents one of
the most studied ones. In this setting, numerous regimens, combinations and
administration timings have been tested. Apart from rating bowel cleanliness
achieved, polyp and adenoma detection seems to improve in parallel to the
quality of preparation. This retrospective study assesses two different schedules
of preparation regimen administration in terms of bowel cleansing and polyp
detection.

Research frontiers

In this study it is suggested that splitting preparation regimen results in better
quality of colon cleanliness than that achieved by previous-day dosing and
leads to improved polyp detection.

Innovations and breakthroughs

The authors’ 3:1 splitting of polyethylene glycol (PEG) regimen is shown to
significantly improve the adequacy of bowel preparation and increase the
number of detected polyps in both entire and colon segments. A remarkable
polyp miss rate is substantially unmasked.

Applications
The results of this study serve as additional evidence aiming to improve colon
cleanliness and polyp detection rates in every day clinical practice.

Terminology

Polyps per patient: number of detected polyps/number of patients. Polyp miss
rates: number of missed polyps/total number of missed polyps + total number of
polyps on initial examination. PEG is an osmotic laxative containing PEG, water
and added electrolytes that is used in bowel preparation prior to colonoscopy
and surgery.

Peer-review

The manuscript “Improved bowel preparation increases polyp detection and
unmasks significant polyp miss rate* is clear and well-written. The manuscript
reports on the comparison of two methodologies, full dose vs spilt dose, in
colonoscopy and concludes with the report, that split-dose regimen enhanced
polyp detection and reduced polyp miss rate.
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Abstract

AIM: To examine the usefulness of a new tapered
metallic stent (MS) in patients with unresectable mali-
gnant hilar bile duct obstruction.

METHODS: This new tapered MS was placed in 11
patients with Bismuth II or severer unresectable
malignant hilar bile duct obstruction, as a prospective
study. The subjects were six patients with bile duct
carcinoma, three with gallbladder cancer, and two with
metastatic bile duct obstruction. Stenosis morphology
was Bismuth II: 7, Illa: 3, and IV: 1. UMIN Clinical Trial
Registry (UMINO00004758).

RESULTS: MS placement was 100% (11/11) successful.
There were no procedural accidents. The mean patency
period was 208.401 d, the median survival period was
142.000 d, and the mean survival period was 193.273
d. Occlusion rate was 36.4% (4/11); the causes of
occlusion were ingrowth and overgrowth in 2 patients
each, 18.2%, respectively. Patients with occlusion
underwent endoscopic treatment one more time and all
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were treatable.

CONCLUSION: The tapered MS proved useful in patients
with unresectable malignant hilar bile duct obstruction
because it provided a long patency period, enabled
re-treatment by re-intervention, and no procedural
accidents occurred.

Key words: Malignant hilar bile duct obstruction; Metallic
stent; Tapered metallic stent

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Placement of a tapered metallic stent in
patients with unresectable malignant hilar bile duct
obstruction proved useful because it allowed a longer
patency period without procedural accidents.

Sakai Y, Tsuyuguchi T, Nishikawa T, Sugiyama H, Sasaki
R, Sakamoto D, Watanabe Y, Nakamura M, Yasui S, Mikata
R, Yokosuka O. New tapered metallic stent for unresectable
malignant hilar bile duct obstruction. World J Clin Cases 2015;
3(10): 887-893 Available from: URL: http://www.wjgnet.
com/2307-8960/full/v3/i10/887.htm DOI: http://dx.doi.
org/10.12998/wjcc.v3.110.887

INTRODUCTION

The guidelines for biliary cancer diagnosis recommend
drainage as frequent as possible in patients with
unresectable malignant hilar bile duct obstruction for
improvement of patient’s quality of life or when per-
forming chemotherapy!'!. As an approach route for hilar
bile duct occlusion, there are surgical, percutaneous, and
transpapillary routes; and the region where drainage
can be carried out differs depending on the location of
the tumor; thus it is very difficult to establish treatment
strategies. An endoscopic approach is recommended
as the drainage route because of the low invasiveness
and high success rate of internal drainage'™. Metallic
stents (MSs) are considered useful for internal drainage
in terms of patency period™. Even past randomized
controlled trials reported that MSs are associated with
a longer patency period and lower occlusion rate than
plastic stents (PSs)*?. Under such considerations, it
may be necessary to set the strategies to use MSs in
patients with unresectable malignant hilar bile duct
obstruction. In this study we examine the usefulness of a
new tapered MS developed for exclusive use in patients
with unresectable malignant hilar bile duct obstruction.

MATERIALS AND METHODS

The patients with unresectable malignant hilar bile
duct obstruction and showed a remarkable increase
of hepatobiliary enzymes, had Bismuth II or higher

Baishidenge ~ WJCC | www.wjgnet.com

degree stenosis according to Bismuth classification™

and had been treated between July 2011 to December
2012 were included in this study (Table 1). There were
11 patients (7 men and 4 women) aged 72.273 +
10.771 (59-85) years. The diagnosis was established
based on a combination of images plus pathological
findings. The cause of obstruction was bile duct car-
cinoma in 6, gallbladder cancer in 3, and metastatic
bile duct obstruction in 2 patients. We evaluated the
intrahepatic bile duct with a little contrast media.
Stenosis morphology was Bismuth II in 7, Illa in 3,
and IV in 1 patient. The stenosis was 22.727 + 8.545
(10-35) mm long. Remarkable increase of hepatobiliary
enzymes was defined as a value double or more the
normal value of ALT (IU/L), ALP (IU/L), or T-Bil (mg/
dL), or a combination of them. ALT (IU/L) was 114.055
+ 96.915, ALP (IU/L) was 1157.09 £ 420.250, and
T-Bil (mg/dL) was 5.427 + 4.4365 prior to drainage.
Inclusion criteria were: (1) Patients with unresectable
malignant hilar bile duct obstruction; (2) No criteria on
underlying disease, age or sex; and (3) Patients who
give gave their informed consent. Exclusion criteria
were: (1) Patients in whom the endoscopic approach
was difficult; (2) Patients with a bleeding tendency; (3)
Patients who had suffered serious procedural accidents;
(4) Patients who did not provide their informed con-
sent; and (5) Patients who were determined not to be
appropriate by the physician in charge. The MS was
placed in all the patients via the endoscopic retrograde
cholangiopancreatography (ERCP) route. Magnetic
resonance cholangiopancreatography was performed
in all of them before drainage. There was no case
of cholangitis. Chemotherapy was performed in 6
patients and 5 received the best supportive care. The
patients were followed up from MS placement to their
death, and if patients were alive by March 2014 they
were evaluated. Before ERCP, all patients were given
the standard premedication consisting of intravenous
administration of midazolam (3 to 10 mg), and the
dose depended on age and tolerance. Scopolamine
butylbromide or glucagon was used for duodenal rel-
axation. During ERCP, arterial oxygen saturation was
continuously monitored using a pulse oximeter. Patients
were kept fasting after the procedure for at least 24
h with drip infusion of 2000 mL and stayed in the
hospital for at least 72 h. They received 8-h infusion of
a protease inhibitor (nafamostat mesilate, 20 mg/d)
and were prescribed antibiotics (SBT/CPZ, 2 g/d) for
2 d. For cannulation, catheters PR-104Q, R110Q-1
and PR233Q were used. Wire-guided cannulation was
not performed. A 0.025-inch or 0.035-inch guidewire
(Jagwire: Microvasive, Boston Scientific Corp., Natick,
MA, Revo Wave: PIOLAX, or VisiGlide: Olympus Corp.,
Tokyo, Japan) was used. The endoscopes used were
JF240, JF260V, TIJF260V (Olympus Corp.), backward
side-viewing endoscopes. After cholangiography,
a guidewire was placed in the bile duct to conduct
endoscopic sphincterotomy (EST). Clever-Cut3V
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Table 1 Patient background

Case Sex Age Disease Stent no. Stenosis morphology Stenosis length (mm) Treatment

1 Male 60 Intrahepatic bile duct carcinoma 2 Bismuth II 25 BSC

2 Male 59 Colon cancer 1 Bismuth ITa 33 Chemotherapy
3 Female 85 Intrahepatic bile duct carcinoma 1 Bismuth ITa 28 Chemotherapy
4 Female 85 Bile duct carcinoma 2 Bismuth [V 35 BSC

5 Male 67 Intrahepatic bile duct carcinoma 2 Bismuth I 18 Chemotherapy
6 Female 61 Gallbladder cancer 2 Bismuth II 17 BSC

7 Male 65 Gallbladder cancer 1 Bismuth I 18 Chemotherapy
8 Female 85 Gallbladder cancer 2 Bismuth II 22 BSC

9 Male 81 Colon cancer 1 Bismuth II 32 BSC

10 Male 79 Bile duct carcinoma 1 Bismuth Illa 10 Chemotherapy
11 Male 68 Bile duct carcinoma 1 Bismuth I 12 Chemotherapy

BSC: Best supportive care.
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Figure 1 The metallic stent at the top is the ordinary laser-cut uncovered metallic stent. The one at the bottom is the laser-cut uncovered metallic stent (PIOLAX:
Japan) created for exclusive use in the liver. This metallic stent is 8 cm in full size with a 3-cm tapered tip and a mesh space of 6-8 mm in the center of the stent; its

internal diameter is 10 mm in the papillary side and 8 mm in the hepatic side.

(Olympus Corp.) was used as the knife for EST. EST
was conducted using a single electrosurgical current
generator (PSD-20, Olympus Corp.) at a power of 25
watts. EST was carried out in all the patients. The effect
of drainage was determined by placing an endoscopic
nasobiliary drainage (ENBD), or a PS in either the right
or left bile duct. The effect of drainage was evaluated
7 d after drainage placement, and it was determined
effective if the T-Bil was normal or 2/3 or less; then a
tapered MS was placed. In patients without effective
drainage, ENBD or PS was placed in the bile duct in the
side where the drainage is not placed. An ENBD tube
of 7 Fr. was used (FLEXIMA: Boston Scientific Corp.,
Natick, MA, or SD9: SILUX Straight type). Tube stents
of 7 Fr., 8.5 Fr. and 10 Fr. were used (FLEXIMA: Boston
Scientific Corp., or SD9: SILUX Straight type). And if the
drainage was effective, the new tapered MS was placed
in the region. As for tapered MSs, the delivery system
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is a laser-cut MS created for use exclusively in the liver.
These MSs are 7 Fr in size, with a full length of 8 cm
and a 3-cm tapered tip. The mesh space is 6-8 mm at
the center of the stent, and its internal diameter in the
papillary side is 10 mm, while in the hepatic side it is 8
mm (PIOLAX: Japan) (Figure 1). In patients for whom
two tapered MSs were required, stenting was performed
in the partial stent-in-stent manner®™”.. The axial force
and radial force of this MS were evaluated as follows.
Axial force is the unbending force of the MS from the
curved part. To measure the axial force, a portion of
the stent was pushed perpendicularly by a force gauge
(model DPX-5TR, Imada, Tokyo) until the angle became
60 degrees, and the force necessary to keep it in place
was recorded. The measurement was made in an oven
at 37 °C for 3 points distant 20, 40, and 60 mm from
the bending point. Radial force is the dilating force of
the MS. Radial force was measured using a radial force
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Table 2 Comparison of alanine transaminase values before

drainage and after metallic stent insertion

Table 4 Comparison of T-Bil values before drainage and after
metallic stent insertion

Case ALT before drainage  ALT after MS insertion  P-value Case T-Bil before drainage T-Bil after MS insertion P-value
(u/L) (lu/L) (mg/dL) (mg/dL)

1 63 54 1 13.9 3.8

2 165 26 2 3 1

3 182 32 3 12 1

4 263 53 4 14 0.7

5 75 14 5 3.1 0.9

6 326 52 6 10.2 21

7 69 25 7 23 1.3

8 37 25 8 3 1

9 115 25 9 1.8 1.3

10 39 22 10 3.8 1

11 212 35 11 52 1

Average 114.055 + 96.915 33.00 +13.892 P<0.05 Average 5.427 + 4.4365 1.373 +0.8833 P<0.05

MS: Metallic stent; ALT: Alanine transaminase.

Table 3 Comparison of alkaline phosphatase values before

drainage and after metallic stent insertion

Case ALP before drainage  ALP after MS insertion P-value
(1u/L) (1u/L)
1 1524 1288
2 1113 490
& 1200 386
4 1726 775
5 605 354
6 1289 254
7 1524 956
8 638 256
9 1611 956
10 610 238
11 888 283
Average 1157.09 + 420.250 566.91 + 365.157 P<0.05

MS: Metallic stent; ALP: Alkaline phosphatase.

measurement machine (RX 500, Machine Solutions,
Flagstaff, Ariz) in an oven at 37 C. An MS sample in a
fully expanded state was placed in the cylindric space of
the machine, and the cylinder was contracted to shrink
the MS to its minimum size of 2 mm. Then the force on
the cylinder was reserved by an expansion force of the
MS until it achieved its fully expanded state of 10 mm in
diameter. The placement success rate, patency period,
occlusion rate, and success rate of re-intervention of
this MS were examined. Procedural accidents during
ERCP-related procedures were evaluated according to
Cotton’s classification™. When the jaundice level was T-Bil
3 mg/dL less, we started chemotherapy. This study was
conducted under approval of our ethical committee, and
was registered as prospective clinical trial. UMIN Clinical
Trial Registry (UMINOO0004758).

Statistical analysis

Fisher’'s exact probability test, student’s t-test, and the
Mann-Whitney U-test were used for statistical analyses
to compare the blood test findings prior to drainage
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MS: Metallic stent.

insertion and post MS insertion. A P value < 0.05 was
regarded as significant. Cumulative stent patency
and survival were estimated using the Kaplan-Meier
estimator. Data were analyzed using SPSS software
version 17 (SPSS, Chicago, IL).

RESULTS

Initial drainage was successful in 6 (54.5%) of the
eleven patients, and the remaining 5 (45.5%) had poor
drainage thus drainage in the right and left bile ducts
was performed. In the end, drainage was successful in
all the patients. Since drainage was effective, MS was
placed in all of them. In the six patients who underwent
unilateral bile duct drainage one MS was placed, while
in the five patients who underwent right and left bile
duct drainage, two MS were placed; stenting was
successful in all the patients. The mean number of
MSs used was 1.545 £ 0.522 (1-2). All the parameters
assessed at one week after stenting showed significant
improvement compared with those before drainage
insertion: ALT 33.00 + 13.892 (IU/L), ALP 566.91 +
365.157 (IU/L), and T-Bil 1.373 £+ 0.8833 (mg/dL)
(Tables 2-4). There were no procedural accidents due to
stenting. The axial force of this MS was 0.156 = 0.017
N when evaluated at bending point 20 mm, and radial
force was 4.76 £ 0.18 N when evaluated at a dilated
diameter of 4 mm. The patency of MS is shown in
Table 5. The mean patency period was 208.401 d, the
median survival period was 142.000 d (mean 193.273
d). The occlusion rate was 36.4% (4/11), and the
occlusion causes were ingrowth in 2 (18.2%) patients
and overgrowth in another 2 (18.2%). Patients with
occlusion underwent endoscopic treatment one more
time and in all of them it was 100% (4/4) successful. In
patients who developed overgrowth in the contralateral
hepatic side, an MS was placed in the partial stent-in-
stent manner. In patients with an MS in each bile duct
who developed overgrowth, an MS was additionally
placed. In two patients with two MSs in the right and
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Table 5 Achievements of metallic stent placement

Case Survival period (d) Alive or dead  Patency period (d) Absence or presence of occlusion Occlusion cause  Re-intervention
1 142 Dead 126 + Ingrowth PS
2 122 Dead 86 + Ingrowth PS
3 213 Dead 213 - - -
4 93 Dead 93 - - -
5 245 Dead 245 - - -
6 78 Dead 78 - - -
7 533 Alive 130 + Overgrowth Ms
8 123 Dead 123 - - -
9 145 Dead 75 + Overgrowth Ms
10 127 Dead 127 - - -
11 305 Dead 305 - - -
Mean 142 208.401 - - -
Median 193.273 - - - -

MS: Metallic stent; PS: Plastic stent.

less™l. Although evaluation may be partially difficult due
to the small sample size, we experienced no procedural
accidents during insertion, the patency period was
long, and re-intervention was successful in all the
patients; thus we consider this is a useful stent. This
MS has moderate radial force at low axial force®. With
regard to procedural accidents, this MS has low axial
force, which enables stenting along the bile duct and
may prevent kinking. When an MS is placed, usually
procedural accidents such as acute pancreatitis or acute
cholecystitis do not occur, however, abdominal pain
may occur™, There may be various causes for this,
including stress on the bile duct due to high axial force
or strong radial force of the MS, or to a mismatch of
the bile duct and MS regarding diameter, especially if
the MS is of a diameter larger than that of the hepatic
bile duct. The MS used in this study has a low axial
force and a moderate radial force as shown in past
reports; thus it is useful to treat stenosis and carry
out stenting while applying low pressure on the bile
duct. Furthermore, the tip is tapered, enabling good
positioning of the stent (Figure 2). This may reduce the
risk of abdominal pain due to stenting and of procedural
complications such as hepatic abscess because the
i i . Glisson's sheath is not compressed. In this study no
Figure 2 New tapered metallic stent (fluoroscopic image). A: Tapered laser- . .

cut metallic stent placed in the liver. Stenting along the shape of the bile duct procedural accidents occurred; still if pancreatography

was possible (fluoroscopic image: front view); B: Fluoroscopic image: oblique is performed frequently during the procedure or it is
view. difficult to catheterize the bile duct, pancreatitis might

occur after ERCP™*2,
As for the patency period, the sample size was
small and thus evaluation is difficult. However, the

left bile duct who developed ingrowth, two PSs were
placed in the right and left bile duct in the stent-in-stent

manner. Re-treatment was successful in all the occlusion patency period was in_ the Same range as that f(_)und in
patients. The accidental occurrence symptom about the a previous report of similar sample size, and which was
ERCP related procedures did not accept it. considered as satisfactory™. The nature of the tumor,

effect of chemotherapy, and characteristics of the MS
itself may influence the patency period; yet, these

DISCUSSION should be evaluated in a study involving a large number
In this study we evaluated a new tapered MS for unre-  of patients in the future.
sectable malignant hilar bile duct obstruction. The MS Re-treatment was 100% (4/4) successful. Recent

used in this study was the laser-cut MS that enables advancement of endoscopes and medical devices
precise stenting because shortening is structurally has enabled re-treatment in a comparatively easy
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7

Figure 3 Laser-cut metallic stent with a comparatively large mesh space of about 6.8 mm x 8.0 mm in the center.

way. This MS has a large mesh space that facilitates
re-intervention. Indeed, Mukai et al**! reported that
in the liver MSs with a large mesh space were an
excellent choice because it was easier to re-intervene.
Furthermore, other authors have also reported on the
usefulness of MSs with a large mesh space that were
created for exclusive use in the liver in patients with
unresectable malignant hilar bile duct obstruction™***,
The MSs used in these reports were of the braided type
with @ mesh space of 7 mm; that is, a space similar to
that of the mesh space of the laser-cut tapered MS used
in this study (Figure 3). The laser-cut tapered MS used
in this study has a large mesh space, which facilitates
manipulation through the mesh and re-intervention.
From such results and reports, it is currently considered
that MSs with a large mesh space may be an excellent
choice for use in the liver. Compared with the braided
MS, the laser-cut MS used in this study hardly suffered
shortening and enabled precise placement. However,
in the future it may be necessary a randomized clinical
trial to assess which one is best regarding placement
success rate and patency period.

Our results suggested that the new tapered MS was
useful for patients with unresectable malignant hilar
bile duct obstruction because the patency period was
long, re-treatment was possible, and there were no

Baishidenge ~ WJCC | www.wjgnet.com

procedural accidents during their insertion.

COMMENTS

Background

Even past randomized controlled trials reported that metallic stents (MSs) are
associated with a longer patency period and lower occlusion rate than plastic
stents. Under such considerations, it may be necessary to set the strategies to
use MSs in patients with unresectable malignant hilar bile duct obstruction.

Research frontiers

In this study, the authors examine the usefulness of a new tapered MS
developed for exclusive use in patients with unresectable malignant hilar bile
duct obstruction.

Innovations and breakthroughs
It may be necessary to set the strategies to use MSs in patients with unresectable
malignant hilar bile duct obstruction.

Applications
A new tapered MS developed for exclusive use in patients with unresectable
malignant hilar bile duct obstruction.

Terminology

The results suggested that the new tapered MS was useful for patients with
unresectable malignant hilar bile duct obstruction because the patency period
was long, re-treatment was possible, and there were no procedural accidents
during their insertion.
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This study prospectively estimated the efficacy of an uncovered metal stent
with slightly tapered shape in its distal end for the patients with malignant biliary
obstruction at the liver hilum.
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Abstract

Primary splenic lesions are rare entities among which
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littoral cell angioma (LCA) is a recently described,
uncommon vascular lesion that is unique to the spleen.
It has heretofore been described primarily in pathologic
series and has been found mostly to behave as a
benign entity. A few reports of malignant variants have
been reported. We present a case report of a solitary
LCA discovered after splenectomy for an incidentally
discovered splenic lesion, along with a literature review.

Key words: Littoral cell angioma; Splenic tumor

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Littoral cell angioma (LCA) is a rare benign
vascular lesion of the spleen. LCA can range from no
symptoms to a vague set of symptoms such as: abd-
ominal pain, splenomegaly, thrombocytopenia, anemia,
fever, chills, weakness and fatigue. Diagnosis is made
by histopathology after splenectomy.

Bailey A, Vos J, Cardinal J. Littoral cell angioma: A case report.
World J Clin Cases 2015; 3(10): 894-899 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v3/i10/894.htm DOI:
http://dx.doi.org/10.12998/wjcc.v3.i10.894

INTRODUCTION

Primary splenic tumors are uncommon and are classified
as lymphoid tumors, non-lymphoid tumors, and tumor
like lesions*™? (Table 1). Among non-lymphoid tumors,
vascular neoplasms are the most common and arise
from the vascular elements that compose the splenic
red pulp. Conversely, the lymphatic tissue containing
splenic white pulp is from where lymphoid neoplasms
arise. In regards to vascular tumors of the spleen, the
biologic behavior can be both benign and malignant.
Littoral cell angioma (LCA) of the spleen is a rare
vascular tumor that was first described in 1991 by
Bhatt et af**!. Initially thought to be benign, the biologic
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Table 1 Classification of splenic tumors with associated clinical, pathological and radiological factors
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[1-12]

Category Type Clinical Pathological Radiological
Non Hodgkin Fevers, sweats, change Derived from B or T cells, lympho- CT: Hypodense nodules, diffuse or military
lymphoma in weight are common proliferative distribution
symptoms MRI: Isotense on precontrast images,
hypotense on postcontrast images
Lymphoid Hodgkins lymphoma  Spleen is a rare primary Nodular sclerosis subtype, Reed- CT: Hypodense nodules with nodular
site Sternberg cells sclerosis
Inflammatory Secondary to Spindle cells, lymphocytes in fibroblastic = CT: Well circumscribed +/- calcifications,
pseudotumor inflammatory response stroma hypoattenuating
to infection or injury MRI: Hypo- or isointense on T1 images.
Benign Variable signaling on T2 images
Plasmacytoma Rare diagnosis Diffuse infiltration of plasma cells Not well categorized findings
Histocytic lymphoma  Non specific symptoms, Nodules with central necrosis US: Cystic appearance
elevated ESR CT: Sharply demarcated with central
necrosis
Hemangioma Benign, slow growth, Sinusoidal epithelium, proliferation of Solid to cystic components
asymptomatic vascular channels US: Echogenic solid to complex mass
CT: Iso- to hypoattenuation associated with
calcification
MRI: Hypo- to isointense on T1 images,
hyperintense on T2 images
Hamartoma Benign, asymptomatic.  Solid nodules, well circumscribed, well ~US: More sensitive than CT, solid mass +/-
Associated with tuberous defined gross appearance. Unorganized calcification
sclerosis and Wiskott vascular channels with fibrotic cords CT: Isoattenuating
Aldrich MRTI: Isointense on T1 images, hyperintense
Lymphangioma Asymptomatic, benign, Multiple solitary nodules, Flattened US: Splenic cysts hypoechoic septations
mostly in children endothelium with proteinaceous material ~CT: Thin walled low attenuation masses,
in a capillary, cavernous or cystic subcapsular location
presentation MRI: Hypointense on T1 images,
hyperintense on T2 images
Vascular Littoral cell angioma  Asymptomatic, benign Well delineated nodules of anastomosing US: Hypoechoic to hyperechoic
with malignant potential ~vascular channels with endothelial cells ~ CT: Iso to hypoattenuating with contrast
enhancement
MRI: Low intensity lesions
Angiosarcoma Older patients, Diffuse involvement of spleen arises from US: Complex mass, heterogenous, necrotic
malignant, nonspecific ~ sinus endothelial cells, high mitotic rate degeneration
symptoms CT: Ill-defined mass with heterogenous
enhancement, punctate calcification
MRI: Mixed signal intensity on T1 and T2
Hemangioendothelioma Nonspecific symptoms, Variable morphologic appearance US: Hypoechoic mass
young adults CT: Low attenuated mass with
enhancement of solid portions
MRI: Heterogenous solid mass.
Hypointense on T1 and T2 images
Fibrosarcoma Asymptomatic Well differentiated, spindle shaped, Non specific imaging findings
fibroblasts, collagen is commonly present
Non- Lipoma Asymptomatic Adipose tissue, no atypia, cytoplasmic CT: Well defined fat density mass
lymphoid vacuoles
Kaposi sarcoma Associated with HIV/ Spindle cell proliferation, spongelike CT: Ill-defined nodules, homogeneous
AIDS +/- skin lesions vascular channels US: Hyperechoic nodules
Peliosis Associated with anabolic ~ Cyst like blood filled cavities within US: Echogenic mass
steroid, TB, AIDS, cancer. splenic parenchyma CT: Hypoattenuating, multiloculated with
Asymptomatic septa
Tumor like Nonparasitic cysts Congenital or neoplastic Varies according to type of cyst including US: Cystic lesions with solid components

in origin. Benign.
Associated with chronic
granulomatous disease

Granulomas

and sarcoidosis

Granulomas non-necrotizing or

CT: Hypoattenuating lesions, well defined
CT: Hypodense nodules
MRI: Hypointense T1 and T2

dermoid cyst

necrotizing

ESR: Erythrocyte sedimentation rate; CT: Computed tomography; MRI: Magnetic resonance imaging; US: Ultrasound; HIV: Human immunodeficiency

virus; AIDS: Acquired immunodeficiency syndrome; TB: Tuberculosis.

behavior of LCA has not been firmly established, as
there have been several reports of LCA with malignant
features™***], LCA may occur at any age and has no
gender predilection. To date, a total of 110 cases have

Roishidenge ~ WJCC | www.wjgnet.com

been reported in the literature with 4 published patho-
logic series and 3 published case series™'*%,

LCA is discovered as a splenic lesion in patients
who are undergoing a workup for laboratory evidence
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Figure 1 Computed tomography abdomen and pelvis, axial view of
hypodense splenic lesion.

'ﬁ @‘"

Figure 2 High power view of the tumor demonstrates tall columnar
endothelial cells that line the cyst-like spaces. These cells show no
cytologic, nuclear atypia or mitotic figures (H and E stain, x 400).

of anemia or thrombocytopenia®*~®. Imaging findings
of LCA are nonspecific and splenomegaly, to a varying
degree, is a common finding. Due to the nonspecific
findings that often result from the diagnostic workup,
splenectomy is often performed for both diagnostic and
therapeutic purposes. In the present report, a case of
an incidentally discovered LCA is described.

CASE REPORT

A 65-year-old female presented to the outpatient
oncology surgery clinic for surgical evaluation of a 2.2
cm splenic lesion. The lesion was discovered incidentally
on a computed tomography (CT) abdomen/pelvis study
to evaluate recurrent urinary tract infections (Figure 1).
Also, the CT scan revealed a second incidental finding
of a 1.1 cm right adrenal nodule. The patient was
asymptomatic without abdominal pain, persistent fever,
chills, weight loss, or other constitutional symptoms.
Her past medical history included hypertension, diabetes
mellitus, gout and peripheral neuropathy. Physical
examination was unremarkable except for abdominal
wall scars from prior open hysterectomy, cholecy-
stectomy and left nephrectomy, the latter of which which
was performed at a young age for a nonfunctioning
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Figure 3 Low power view of the well-demarcated tumor with uninvolved
spleen. The tumor has anastomosing vascular channels and cyst-like
hemorrhagic spaces.

left kidney secondary to congenital ureteropelvic
junction obstruction. A biochemical workup to exclude a
functioning adrenal tumor was performed and included
serum renin and aldosterone levels as well as 24 h
urinary fractionated metanephrine and cortisol levels, all
of which were within the limits of normal. Of note, she
was not leukopenic, anemic or thrombocytopenic.

Given the size of her incidentally discovered splenic
lesion, she was offered operative resection for diagnostic
purposes. Based on her extensive prior surgical history,
an open approach to the splenectomy was planned.
The patient received preoperative pneumococcal,
meningococcal and haemophilus B vaccinations. The
operation and recovery were uneventful and the patient
was discharged to home on postoperative day four.

Grossly, the spleen weighed 270 g and measured
23.3 cm X 18.1 cm X 7.2 cm. The splenic lesion measu-
red 2 cm X 2 cm X 2 cm. Histopathologically, the tumor
was found to have anastomosing vascular channels with
large cyst formations which were lined predominately
by tall, histiocytoid cells which projected into the
vascular spaces along with interspersed flat endothelial
cells (Figures 2 and 3). Immunohistochemically, the
cells compromising the tumor stained positive for CD68
and lysozyme (Figures 4A and B). The specimen also
showed variable expression of S100. CD34 and CD31
stains were positive on the endothelial cells, however
negative on the histiocytoid cells (Figures 4C and D).
Final pathologic diagnosis was littoral cell angioma.

DISCUSSION

LCA is a rare vascular neoplasm of the spleen. It has
been found to affect both men and women in an equal
distribution. Given the relative lack of symptom speci-
ficity, LCA is most often found incidentally as a splenic
mass on abdominal imaging; however, two cases of LCA
presenting with splenic rupture and hemoperitoneum
have been reported™®~®, The sonographic appearance
of LCA is variable, and ranges from a hypoechoic to a
hyperechoic mass with a mottled texture™*, On contrast
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Figure 4 Endothelial cells lining the cyst-like spaces are immunoreactive. A: CD68 (CD68 stain, x 100); B: Histiocytic marker lysozyme (lysozyme stain, % 400);
C: Endothelial marker CD34 and the histocytoid cells are negative for CD34 (CD34 stain, x 400); D: Endothelial marker CD31 (CD31 stain, x 400).

enhanced CT, LCA is isodense to slightly hypodense as
related to the surrounding splenic parenchyma in both
the arterial and early portal venous phase®™*’!, Magnetic
resonance imaging characteristically shows a T1 and T2
hypointense mass. LCA is often multifocal and lesions
can be variable in size™, The differential diagnosis
of lesions that can mimic LCA on imaging includes
lymphangioma, hamartoma, lymphoma, Kaposi’
s sarcoma, and hemangioma. Therefore, a definitive
diagnosis can only be obtained pathologically™".
Pathologically, LCA is a vascular tumor of the
spleen that represents a tumoral counterpart of the
normally present littoral cells that line the splenic sinus
channels of the red pulp®®. First described by Falk et
al®* in 1991 in a pathologic series of 17 cases, this
new entity was described histologically as consisting of
anastomosing vascular channels with cyst like spaces
and papillary projections. The endothelial cells lining
the channels are tall and plump compared to the flat
endothelial cells lining the channels in a normal spleen.
Immunohistochemically, LCA is characteristically CD
34 negative, CD 68 positive, CD 21 positive and CD 8
negative®, Additionally, the epithelial cells in LCA do
occasionally express S-100 protein*®., High expression
of formin homology domain protein 1 (FHOD1) distingui-
shed littoral cells from LCA. FHOD1 protein is expressed
by normal littoral cells, not by LCA™. Further research
has been done evaluating molecular markers and LCA
to help aide in the accurate diagnosis of LCA tumors.
O'Malley et af*?!, looked at splenic lesions and the activity
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of the Ets Related Gene (ERG) and the Wilms Tumor-1
gene (WT-1). They found that LCA splenic lesions had
a pattern of ERG positive and WT-1 negative!, Of
the other types of splenic lesions evaluated cavernous
hemangiomas were found to have the same pattern,
therefore these markers are not specific enough alone
to make the diagnosis of LCA.

LCA has most commonly been described as a benign
process. However, observations of malignant behavior
have been described™". In one case, metastatic lesions
were found in the liver and retroperitoneum four years
after splenectomy for LCA*Y, This case initially had
symptoms of ureteral obstruction and renal failure. In
comparison, our patient did not have ureteral obstru-
ction however did have recurrent UTI's and a history
of congenital ureteropelvic junction obstruction.
Kranzfelder et al**!, showed a case of familial individuals
with LCA and primary splenic angiosarcoma, raising the
question of possible malignant transformation. There
were no similar signs and symptoms between their case
and the presented case. Harmon et a'”’, published a
case report of a patient with transitional cell carcinoma
of the bladder with suspected splenic metastasis. The
pathology revealed LCA and not splenic metastasis.
Ben-Izhak et al*¥!, showed a case of malignant littoral
cell tumor naming it littoral cell hemangioendothelioma.
This case report featured a symptomatic patient with
liver metastasis eight years after splenectomy. In
reviewing all of these cases, the immunohistochemical
pattern was similar giving the diagnosis of LCA.

October 16, 2015 | Volume 3 | Issue 10 |



Bailey A et a/. LCA: A case report and review

LCA has been shown to be rarely associated
with visceral malignancies including colorectal adeno-
carcinoma, pancreatic cystadenocarcinoma, pancreatic
neuroendocrine tumor, renal cell cancer, hepatocellular
carcinoma, non-small cell lung cancer, seminoma,
ovarian cystadenocarcinoma, papillary thyroid cancer
and transitional cell carcinoma of the bladder”.
Furthermore, there have been a few reports describing
an association of LCA with immunological disorders,
such as, ankylosing spondylitis, myelodysplastic
syndrome, non-Hodgkin lymphoma, Crohn’s disease,
Wiskott Aldrich syndrome, chronic glomerulonephritis,
aplastic anemia and Gaucher’s disease!"’*>*!, Given the
association of LCA with other malignancies as well as
the few reported cases of malignant behavior, patients
should undergo close follow up after splenectomy;
however, no established postoperative surveillance
guidelines exist.

Littoral cell angioma is a rare vascular tumor of the
splenic red pulp, and is typically an incidental finding on
abdominal imaging. The splenic lesion can only truly be
differentiated from other splenic masses by histologic
examination. Splenectomy is the appropriate treat-
ment, as LCA has a variable behavior pattern of which
malignant tendencies are worrisome. Furthermore,
longitudinal surveillance in the postoperative phase is
recommended.

COMMENTS

Case characteristics

Littoral cell angioma (LCA) can range from no symptoms to a vague set of
symptoms such as: abdominal pain, splenomegaly, thrombocytopenia, anemia,
fever, chills, weakness and fatigue.

Clinical diagnosis
The main clinical finding is a splenic lesion.

Differential diagnosis
The differential diagnosis of a splenic lesion is lymphoid, vascular, non lymphoid
and tumor like which can be distinguished by pathology.

Imaging diagnosis

Ultrasound, computed tomography and magnetic resonance imaging are all
acceptable modalities for imaging and diagnosing a splenic tumor; all of which
are non-specific for LCA.

Pathological diagnosis
The splenic specimen is analyzed for abnormal littoral cells along with
immunohistochemical stains to provide definitive diagnosis of LCA.

Treatment
Treatment is surgical resection with close surveillance as a malignant variant is
possible.

Related reports

Over a hundred cases of LCA have been reported since 1991, research
continues into the realm of pathological markers and surveillance is new
territory with cases of malignant variants being reported.

Term explanation

Hemangioendothelioma is a term to describe a vascular neoplasm that may be
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considered benign as well as malignant.

Experiences and lessons
This case teaches that there is malignant potential for LCA lesions of the
spleen.

Peer-review
This is the well-written case report of LCA.
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Abstract

Acute hepatitis is a very rare, but potentially fatal,
adverse effect of intravenous amiodarone. We present

Roishidenge ~ WJCC | www.wjgnet.com

a case of an 88-year-old man with history of ischemic
dilated cardiomyopathy and severely depressed left
ventricular function that was admitted to our coronary
care unit with diagnosis of decompensated heart failure
and non-sustained ventricular tachycardia. A few hours
after the beginning of intravenous amiodarone he develo-
ped an acute hepatitis. There was a completely recovery
within the next days after amiodarone withdrawn and
other causes of acute hepatitis have been ruled out.
This case highlights the need for close monitoring of
hepatic function during amiodarone infusion in order to
identify any potential hepatotoxicity and prevent a fatal
outcome. Oral amiodarone is, apparently, a safe option
in these patients.

Key words: Polysorbate 80; Hepatitis; Hepatotoxicity;
Idiosyncratic reactions; Amiodarone

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: We report a rare case of acute hepatitis induced
by intravenous amiodarone in a patient with non-
sustained ventricular tachycardia. The physiopathology
of this adverse effect is still unclear. Close monitoring of
hepatic function during amiodarone infusion is essential
to avoid any potential hepatotoxicity.

Fonseca P, Dias A, Gongalves H, Albuquerque A, Gama V.
Acute hepatitis after amiodarone infusion. World J Clin Cases
2015; 3(10): 900-903 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v3/i10/900.htm DOI: http://dx.doi.
org/10.12998/wjcc.v3.i110.900

INTRODUCTION

Long-term oral amiodarone therapy is associated with
many extracardiac adverse effects, such as thyroid
dysfunction, photosensitivity, corneal microdeposits
and pulmonary and hepatic toxicities. The frequency
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of most adverse effects is related to the total drug
exposure. Hepatic toxicity in these patients ranges from
an asymptomatic elevation of serum aminotransferases
(in approximately 25%) that is usually transient and
resolves after dose reduction or withdrawal, to severe
liver disease (1%-3%)™. Acute hepatic toxicity during
intravenous amiodarone has been rarely described™®!,

CASE REPORT

An 88-year-old man with history of ischemic dilated
cardiomyopathy and severely depressed left ventricular
function presented at Emergency Department due
to progressive worsening of dyspnea, orthopnea and
peripheral edema during the previous week. He was on
long-term treatment with aspirin, ramipril, furosemide,
transdermal nitroglycerin, sinvastatine and pantoprazole.
He had no history of alcohol abuse or chronic acetamino-
phen intake.

On physical examination, blood pressure was
110/60 mmHg and percutaneous peripheral oxygen
saturation was 87% on air. He had bilateral basilar rales
on pulmonary auscultation and moderate lower leg
edema. Arterial gasometry confirmed type 1 respiratory
failure and blood tests were unremarkable, including
liver function. Electrocardiogram monitoring revealed
periods of non-sustained ventricular tachycardia (NSVT).

He was admitted to our coronary care unit with
the diagnosis of acute decompensated heart failure
and NSVT. He was started on intravenous amiodarone
with a bolus dose of 300 mg followed by a continu-
ous infusion of 900 mg over 24 h. Control blood tests
performed 18 h after starting amiodarone showed
an abrupt elevation of aminotransferases (aspartate
aminotransferase 3398 U/L, alanine aminotransferase
1964 U/L), lactate dehydrogenase (2127 U/L), direct
bilirubin (2.47 mg/dL) and international normalized
ratio (2.79). Gamma-GT and alkaline phosphatase were
normal. Despite hemodynamic and ventricular electric
stability, he evolved with worsening of hepatic function
associated with thrombocytopenia, metabolic acidosis
and acute kidney injury. Abdominal ultrasonography
showed a liver with normal appearance and excluded
hepatic artery and vein thrombosis and any bile duct
abnormalities. Viral hepatitis serologies (hepatitis B
and C, cytomegalovirus, Epstein-Barr and herpes
zoster viruses) and autoimmune markers (antinuclear
antibody, anti-smooth muscle antibody, anti-liver/kidney
microsomal antibody type 1) were negative.

Drug-induced liver injury secondary to amiodarone
was the main diagnostic hypothesis and amiodarone
was withdrawn about 40 h after its beginning (total dose
of 1800 mg). Since then, he improved gradually with
progressive normalization of renal and hepatic function
(Figures 1 and 2). At day 4, he restarted amiodarone
in oral form, at loading doses of 200 mg three times
daily, without any additional liver injury. There was no
recurrence of VT and he was discharged on day 12 with
nearly normal hepatic tests.
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DISCUSSION

This report describes a severe acute hepatitis induced
by intravenous amiodarone. Among the few cases
reported in literature of idiosyncratic reactions to
intravenous amiodarone, some had a fatal outcome™®.

American College of Gastroenterology guidelines
recommends that the causality assessment in patients
with drug-induced hepatic injury should rely primarily on
consensus expert opinion following a thorough evaluation
for competing etiologies'). The causal relationship
between intravenous amiodarone exposure and acute
hepatitis has been established based on the following
principles: (1) Sudden hepatic tests abnormalities
within 24 h after starting amiodarone administration;
(2) Presence of a pattern of hepatocellular injury with
peak aminotransferases levels of more than 50 times
the upper limit of normal; (3) Rapid improvement after
amiodarone withdrawal; and (4) Exclusion of other
causes.

It's often difficult to distinguish between this entity
and acute hepatic ischemia since many of these patients
on intravenous amiodarone present hemodynamic
instability. In this case, the patient was under invasive
monitoring and maintained mean arterial pressure
superior to 75 mmHg, which makes the diagnosis of
ischemic hepatitis unlikely. He also didn’t have a severe
congestive heart failure that could possibly explain a
congestive hepatopathy. Thrombocytopenia and acute
kidney injury were assumed to be secondary to acute
hepatic injury. Because of his favorable evolution, we
did not perform a hepatic biopsy.

According to the Council for International Organiz-
ations of Medical Sciences/Roussel Uclaf Causality
Assessment Method scale'® this case fulfilled the criteria
of a highly probable amiodarone adverse effect.

The physiopathology of this adverse effect is still
unclear. Different potential mechanisms have been
proposed, including an immunologically mediated
mechanism'®'®, a free radical mechanism, in which
formation of free radicals leads to peroxidative injury of
membrane lipids and necrosis™** and a mechanism
based in increased expression of the PPAR-a¢ gene
secondary to disrupted hepatic lipid homeostasis™, The
mechanism of oral amiodarone induced hepatotoxicity
seems to be different from that induced by intravenous
amiodarone. Some reports, including our own, showed
that introduction of oral amiodarone in these patients
did not result in any additional liver injury. Based
on this observation, Rhodes et a/™ proposed that
polysorbate 80, the solvent of intravenous formulation
of amiodarone, could be involved in this adverse effect
since it is present in the intravenous but not in the oral
form of amiodarone. Polysorbate 80 has been implicated
in the E-ferol syndrome, which has been described in
infants after intravenous administration of E vitamin
with this component'*®. The E-ferol syndrome shows
significant similarities to the cases of liver toxicity due to
amiodarone!**, In addition, polysorbate 80 has a short
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Figure 1 Evolution of aminotransferases levels during hospitalization.
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase.

plasma half life, which could justify the rapid recover
of hepatic failure after discontinuation of intravenous
amiodarone. In 2008 Food and Drug Administration
approved a polysorbate-free formulation of amiodarone
(Nexterone, Baxter Healthcare Corporation, Deerfield,
IL), however it's still not available in several hospitals.

In conclusion, acute hepatotoxicity is a rare, but pot-
entially fatal, adverse effect of intravenous amiodarone.
This case highlights the need for close monitoring of
hepatic function during amiodarone infusion in order to
identify any potential hepatotoxicity and prevent a fatal
outcome. If available, it should be considered the use of
polysorbate-free formulation of intravenous amiodarone.
Oral amiodarone is, apparently, a safe option in these
patients.

COMMENTS

Case characteristics
An 88-year-old man admitted with acute decompensated heart failure and non-
sustained ventricular tachycardia underwent intravenous amiodarone.

Clinical diagnosis
The patient developed severe acute hepatitis induced by intravenous amiodarone.

Differential diagnosis
Acute viral hepatitis, autoimmune hepatitis, ischemic liver injury, congestive
hepatopathy.

Laboratory diagnosis

Aspartate aminotransferase 3398 U/L, alanine aminotransferase 1964 UIL,
lactate dehydrogenase 2127 UIL, direct bilirubin 2.47 mg/dL and international
normalized ratio 2.79; viral hepatitis serologies and autoimmune markers were
negative.

Imaging diagnosis
Abdominal ultrasonography showed a liver with normal appearance and
excluded hepatic artery and vein thrombosis and any bile duct abnormalities.

Pathological diagnosis
Hepatic biopsy was not performed due to favorable evolution after amiodarone
withdrawal.
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Treatment
The treatment was mainly supportive after amiodarone withdrawal.

Related reports
Few cases of acute hepatic injury after intravenous amiodarone have been
reported in literature. Some of them had a fatal outcome.

Term explanation
Idiosyncratic reactions are unpredictable adverse drug reactions that do not
occur in most patients, but can be life-threatening.

Experiences and lessons

This case highlights the need for close monitoring of hepatic function during
amiodarone infusion in order to identify any potential hepatotoxicity and prevent
a fatal outcome. Oral amiodarone is, apparently, a safe option in these patients.

Peer-review
This is a well written case report on a serious complication following iv
amiodarone administration.
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Abstract

Congenital hepatic fibrosis is part of many different
malformation syndromes, of which oculo-encephalo-
hepato-renal syndrome is the most common. These
syndromes largely overlap, and so accurate classification
of individual patients may be difficult. We present
herein three syndromic siblings who were products of
a consanguineous marriage. We investigated in detail
at least six organ systems in these patients, namely
the liver, brain, eye, kidneys, skeleton, and gonads.
The common features observed in these three cases
were congenital hepatic fibrosis, retinitis pigmentosa,
truncal obesity, rotatory nystagmus, mental retardation,
advanced myopia, and high-arched palate. The clinical
dysmorphology in these patients was distinct and lacked
the major features of the known syndromes associated
with congenital hepatic fibrosis. Although some features
of these presented cases are similar to those found in
Bardet-Biedl syndrome (BBS), the absence of some
major criteria of BBS (polydactyly, renal abnormality,
and hypogonadism) suggests that this may be a new
syndrome. All three patients remain under follow-up in
the departments of Gastroenterology, Ophthalmology,
and Neurology at Hacettepe University.

Key words: Congenital hepatic fibrosis; Nystagmus;
Mental retardation; Retinitis pigmentosa; High-arched
palate

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Core tip: Congenital hepatic fibrosis is an inherited
disorder that may also accompany other congenital
syndromes. Here, we present three siblings with a new
variant syndrome characterized by congenital hepatic
fibrosis, retinitis pigmentosa, mental retardation, nysta-
gmus, high-arched palate, truncal obesity, and advanced
myopia.

Bayraktar Y, Yonem O, Varli K, Taylan H, Shorbagi A,
Sokmensuer C.Novel variant syndrome associated with congenital
hepatic fibrosis. World J Clin Cases 2015; 3(10): 904-910
Available from: URL: http:/www.wjgnet.com/2307-8960/full/v3/
110/904.htm DOI: http://dx.doi.org/10.12998/wjcc.v3.i110.904

INTRODUCTION

Congenital hepatic fibrosis (CHF) is an autosomal
recessive inherited malformation defined pathologically
by a variable degree of periportal fibrosis and irregularly-
shaped proliferating bile ducts™?. The exact incidence
and prevalence of CHF are not known, but it is a rare
disease. By 1981, only 200 patients with CHF had been
reported in the literature™, The first manifestations of
the disease in most patients are signs or symptoms
related to portal hypertension, especially splenomegaly
and varices, often with gastrointestinal bleeding™. The
clinical manifestations of CHF are non-specific, making
the diagnosis of this disorder difficult. Although the
onset of symptoms and signs is highly variable (ranging
from early childhood to the 6 decade of life), CHF is
most frequently diagnosed during adolescence or young
adulthood. The late appearance of symptoms and
their clinical evolution suggest that CHF is a dynamic
and progressive condition.

CHF occurs in association with a range of both
inherited and non-inherited disorders. Described herein
are three siblings from consanguineous parents, all of
whom had CHF in conjunction with retinitis pigmentosa,
truncal obesity, rotatory nystagmus, mental retardation,
advanced myopia, and high-arched palate. The aim of
this report was to evaluate the clinical findings of these
three cases and to compare these findings with relevant
syndromes; Joubert, Bardet-Biedl, cerebellar vermis
hypoplasia, oligophrenia, ataxia, coloboma, hepatic
fibrosis (COACH), Arima, and Meckel, among others.

CASE REPORT

Patient 1

The eldest child of the family is a 34-year-old female
patient who presented with nystagmus, truncal obesity
[body mass index (BMI): 29, waist circumference: 97
cm], and blurred vision. The family history was unre-
markable, with the exception that her parents were
first cousins. She reported that her liver disease and
splenomegaly were discovered when she presented
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to the hospital for pneumonia at the age of seven,
whereupon she underwent splenectomy and then
cholecystectomy.

Laboratory studies revealed the following: hemo-
globin 13.4 g/dL, white blood cell count 9200/mm?,
platelet count 246000/mm?, international normalized
ratio 1.09, partial thromboplastin time 28.3 s, aspartate
aminotransferase (AST) 27 U/L, alanine aminotransferase
(ALT) 25 U/L, gamma glutamyl transpeptidase (GGT)
32 U/L, total bilirubin 0.59 mg/dL, and albumin 3.4
g/dL. Serum electrolytes, renal function, and urinary
examination were normal. The real time and Doppler
ultrasonographic examination revealed portal vein
cavernous transformation, a heterogeneous liver, and
normal kidneys. A needle biopsy of the liver showed
an increased number of irregularly-shaped bile ducts,
with nodularity of the liver parenchyma accentuated by
fibrous septa typical of CHF (Figure 1).

Her neurological examination demonstrated mild
mental retardation, normal motor examination aside
from hypoactive deep tendon reflexes (+1), and normal
cerebellar tests. She had a high-arched palate, dystonia
in her hands, and pes planus. Her vibration and position
senses were decreased. Brain magnetic resonance
imaging (MRI) revealed bilateral substance deposition in
the globus pallidus, suggesting the presence of chronic
liver disease.

She had exhibited signs of blurred vision in infancy/
childhood, but her family was not concerned until she
attended primary school. She had significant myopia
and rotatory nystagmus with normal facial expression
(Figures 2 and 3). Fundus examination revealed a pale
optic disc, abundant bone spicules involving even the
macula, and advanced arterial sclerosis. She also had
myopia and rotatory nystagmus. Her bilateral visual
acuity was restricted to hand movements only. Elec-
troretinography yielded findings of retinitis pigmentosa
(Figure 4). Examination of other cranial nerves yielded
normal findings. No respiratory or cardiac abnormalities
were found, and she had normal secondary sex chara-
cteristics.

Patient 2

The second patient, a 31-year-old female and the
sister of the first patient, also presented with blurred
vision, nystagmus, and truncal obesity (BMI: 33, waist
circumference: 107 cm).

Laboratory tests revealed the following: hemoglobin
13.4 g/dL, white blood cell count 6600/mm?, platelet
count 223000/mm?, ALT 19 U/L, AST 23 U/L, GGT 64
U/L, alkaline phosphatase 70 U/L, total bilirubin 0.72
mg/dL, blood urea nitrogen (BUN) 8 mg/dL, creatinine
0.69 mg/dL, and albumin 4.2 g/dL. Urinary examination
was normal. Findings of a liver biopsy of this patient
were also consistent with CHF (Figure 5).

Her neurological examination showed mental retard-
ation, normal motor examination aside from hypoactive
deep tendon reflexes, normal cerebellar tests, and a
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Figure 1 Liver biopsy showing an increased number of abnormal bile
ducts, with nodularity of liver parenchyma accentuated by fibrous septa.

negative Romberg test. Her sensation of vibration and
position was decreased. Her brain MRI yielded normal
findings. She had a high-arched palate.

The patient’s blurred vision was noticed while in
primary school. Although decreased, her visual acuity
was better than her elder sister; 2/20 with significant
myopia bilaterally. Fundus examination revealed a
pale optic disc, abundant bone spicules involving even
the macula, and advanced arterial sclerosis. She also
had rotatory nystagmus. Electroretinography yielded
findings of retinitis pigmentosa. Examination of other
cranial nerves yielded normal findings. No respiratory,
cardiac, or renal abnormalities were found, and she
had normal secondary sex characteristics with regular
menses.

Patient 3

The third patient, a 30-year-old male and the brother
of the first two patients, also presented with blurred
vision, nystagmus, and truncal obesity (BMI: 28, waist
circumference: 97 cm). Laboratory tests revealed the
following: hemoglobin 15.3 g/dL, white blood cell count
5900/mm?, platelet count 92000/mm?, ALT 67 U/L, AST
46 U/L, GGT 122 U/L, alkaline phosphatase 107 U/L,
total bilirubin 1 mg/dL, BUN 14 mg/dL, creatinine 0.85
mg/dL, and albumin 4.6 g/dL. Urinary examination was
normal. Liver biopsy of this patient was also consistent
with CHF (Figure 6).

Patient 3 also had mental retardation, although less
pronounced than his sisters. He did not have any motor
deficit, aside from hypoactive deep tendon reflexes (+2).
His cerebellar tests were normal and Romberg test was
negative. His brain MRI revealed normal findings.

The patient’s blurred vision and night blindness
were noticed while in primary school. He managed to
finish primary school in a special facility for mentally
retarded children. His visual acuity was 1/20 bilaterally,
with significant myopia. Fundus examination revealed a
pale optic disc, abundant bone spicules involving even
the macula, and advanced arterial sclerosis. He also
had rotatory nystagmus. Electroretinography yielded
findings of retinitis pigmentosa. Examination of other

Roishidenge ~ WJCC | www.wjgnet.com

cranial nerves yielded normal findings. No respiratory,
cardiac, or renal abnormalities were found. He had
normal secondary sex characteristics, was married, and
had one child.

DISCUSSION

CHF has been described frequently in combination with
other abnormalities, such as renal disease, cerebellar
malformations, and mental retardation®®!. The term
oculo-encephalo-hepato-renal syndrome is currently
employed to report this association. This syndrome
is not a single entity, but rather a group of disorders
including COACH™, Meckel™, Joubert’™, and Arima syn-
dromes™ (Table 1). These syndromes largely overlap,
and so accurate classification of individual patients
may be difficult. It has been suggested that the basic
defect in COACH, Joubert syndromes, and other similar
conditions might be a disturbance in normal epithelial-
mesenchymal interactions due to different genetic
mutations™®.,

A special subgroup of CHF is COACH syndrome,
which is characterized by hypoplasia of the cerebellar
vermis, oligophrenia, congenital ataxia, coloboma, and
hepatic fibrosis'”). The abnormalities observed in this
syndrome appear to be variable. Numerous congenital
anomalies were reported to accompany this syndrome,
including slender long bones, postaxial polydactyly,
pulmonary stenosis, and atrial septal defect. We found no
anomalies involving the kidneys, lungs, or heart in any
of our patients, and they did not have ataxia. Further-
more, the absence of the primary features of COACH
syndrome (i.e., oligophrenia and ocular coloboma,
polydactyly, ataxia, and cerebellar vermis hypoplasia) in
our patients excludes that diagnosis.

Another member of this group of disorders, Arima
syndrome, is characterized by cerebellar vermis hypo-
plasia, psychomotor retardation, ocular abnormalities
including nystagmus, and polycystic kidneys. Of those,
only mental retardation and nystagmus was evident in
our patients. Moreover, death in infancy is common in
this syndrome, usually due to respiratory failure, and
survivors usually have severe mental retardation™?.

Joubert syndrome is an autosomal recessive con-
dition distinguished by hypoplasia of the cerebellar
vermis, hypotonia, retinal dystrophy characterized by
abnormal eye movements, and impaired psychomotor
development together with an abnormal respiratory
pattern'!!, This syndrome is genetically heterogeneous
with mutations in two genes (AHI-1 and CEP290)
identified to date. Although not a constant feature,
CHF has also been reported to co-exist with Joubert synd-
rome. Molar tooth sign (MRI appearance of hypoplasia
of the cerebellar vermis and accompanying brainstem
abnormalities in an axial plane through the junction
of the midbrain and pons) is nearly a pathognomonic
finding for this syndrome. In our previous study, we
reported two sisters with Joubert syndrome and CHF
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Table 1 Comparison of our cases with other related syndromes

Joubert syndrome Bardet-Biedl syndrome COACH syndrome Arima syndrome Meckel syndrome Our cases

Cerebellar vermis hypoplasia +!

Ataxia

Abnormal breathing pattern
Abnormal eye movements
Hypotonia

Retinitis pigmentosa
Polydactyly

Truncal obesity

Mental retardation

1

+ o4+ o+
e W R N

ot o+

Psychomotor retardation
Hypogonadism/ genital abnormalities
Renal abnormalities

'~

Speech disorder/ delay
Strabismus/ cataract/astigmatism
Brachydactyly/syndactyly

Mild hypertonia

Dental abnormalities

o

N

N

~

~

High-arched palate
Cardiovascular abnormalities
Encephalocele

Diabetes mellitus +
Oligophrenia

Ocular coloboma

Nystagmus +
Hepatic fibrosis

Advanced myopia

I T S

~

1 1

+ +

41

'One of the primary features of this syndrome; One of the secondary features of this syndrome; *Not a constant feature but has been reported in the

literature.

Figure 2 Eyes of the first patient.

Figure 3 Mouth of the first patient. This appearance helps us to make a
differential diagnosis of Cohen’s syndrome, in which a distinct cheerful facial
expression is noted.

who presented with abnormal eye movements, speech
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disorder, and mental motor retardation. Their MRIs were
suggestive of Joubert syndrome!®., However, none of
the current three patients had molar tooth sign on MRI,
essentially excluding Joubert syndrome. The overlapping
features of our patients with Joubert syndrome included
poor vision, nystagmus, retinitis pigmentosa, and CHF.
These are not constant findings for Joubert syndrome,
but have been reported in the literature as co-existent.
Cohen’s syndrome is one of the rare autosomal reces-
sive disorders that are over-represented in the Finnish
population™!, The phenotype in Finnish patients is
highly homogenous, consisting of non-progressive mild
to severe psychomotor retardation, motor clumsiness,
microcephaly, characteristic facial features, childhood
hypotonia and joint laxity, progressive retinochoroidal
dystrophy, myopia, intermittent isolated neutropenia,
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Figure 4 Electroretinography of case 3 showing no response in eyes bilaterally. VEP: Visual evoked potantial; ERG: Electroretinography.

Figure 5 Liver showing nodular appearance due to fibrous bands in
which elongated and angulated bile ducts are seen.

and a cheerful disposition. The characteristic facial
features include high-arched or wave-shaped eyelids,
a short philtrum, thick hair, and low hairline. Truncal
obesity appearing during or after mid-childhood can be
seen in a minority of individuals with the syndrome™.
Our cases share some features of Cohen’s syndrome,
such as retinitis pigmentosa, myopia, mental retar-
dation, and obesity, but facial dysmorphism and the
other aforementioned features which are highly typical
for Cohen’s syndrome were absent in our cases.

Retinitis pigmentosa is the term given to a set of
hereditary retinal diseases that feature degeneration
of rod and cone photoreceptors!*®, A major form of
syndromic retinitis pigmentosa, Bardet-Biedl syndrome
(BBS), is variably associated with obesity, cognitive
impairment, polydactyly, hypogenitalism, and renal
disease'®. BBS has also been found to be associated
with CHF. Three families with BBS mapped to the BBS2,
BBS3, and BBS4 loci of 2g31 were recruited in one study
for a comprehensive eye exam and, in selected cases,
electroretinography testing. The results of that study
suggested that BBS3 and BBS4 mutations may play
a role in the development of myopia™”. Our patients
share primary (truncal obesity and retinitis pigmentosa)
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Figure 6 Liver showing nodular appearance due to fibrous bands in
which bile ducts are elongated and periportal ductular proliferation is
seen.

and secondary (high-arched palate and CHF) features
of BBS. Truncal obesity was defined in our patients
according to the International Diabetes Federation 2005
criteria™™®, However, the primary features of BBS, such
as postaxial polydactyly, hypogonadism, and renal
abnormalities, were absent in the presented cases.
Different mutations in unknown genes could possibly
be responsible for the advanced myopia in our patients,
similar to the situation in BBS. Although myopia has
been rarely reported in BBS, advanced myopia was
noted in our cases.

In forming the diagnostic criteria for each syndrome,
it is important to consider anatomical malformations
in conjunction with the clinical signs and symptoms.
We investigated six organs in detail, namely the liver,
brain, eye, kidneys, skeleton, and gonads. There are
major anatomical malformations of the kidney, hands
(polydactyly), and gonads in BBS, and of the brain in
Joubert, Arima, COACH, and Meckel syndromes. As
shown in Table 1, our cases, who presented with CHF,
advanced myopia, rotatory nystagmus, truncal obesity,
retinitis pigmentosa, mental retardation, and high-
arched palate, did not have all or even at least three
major components of any listed syndrome. The authors
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entertain the possibility that our cases may represent
a new syndrome. As shown in Table 1, the presented
cases most closely resemble BBS. Beales et a/'*®
reviewed the diagnostic criteria of BBS after evaluating
112 cases based on their clinical findings and they added
new criteria; however, liver fibrosis was not included
as part of BBS. The predominance of liver fibrosis and
the absence of polydactyly, renal abnormality, and
hypogonadism in our cases distinguish them from BBS.
These clinical findings suggest that our patients might
represent a new syndrome.

Our report may contribute to a better delineation
of the variable clinical expression of cases within the
spectrum of oculo-encephalo-hepato-renal syndromes.

COMMENTS

Case characteristics
Three patients presented with blurred vision and truncal obesity.

Clinical diagnosis

Abnormal signs on physical examination were mental retardation, high-arched
palate, pes planus, myopia, rotatory nystagmus, and retinitis pigmentosa on
electroretinography.

Differential diagnosis
Cerebellar vermis hypoplasia, oligophrenia, ataxia, coloboma, hepatic fibrosis
(COACH), Meckel, Joubert, Arima, Cohen, Bardet-Bied| syndromes.

Laboratory diagnosis

Laboratory test results were essentially within normal limits, with the exception
of mildly-elevated alanine aminotransferase in two patients and mild thrombocy-
topenia in one patient.

Imaging diagnosis

Doppler examination in one patient revealed portal cavernous transformation,
while magnetic resonance imaging of the brain was within normal limits in all
patients.

Pathological diagnosis

Liver biopsy revealed an increased number of irregularly-shaped bile ducts,
with nodularity of the liver parenchyma accentuated by fibrous septa typical of
congenital hepatic fibrosis (CHF) in all patients.

Treatment
The patients did not require immediate treatment, but were treated for their
ophthalmological disturbances.

Related reports

The co-existence of CHF, retinitis pigmentosa, mental retardation, nystagmus,
high-arched palate, truncal obesity, and advanced myopia in the patients may
indicate a new variant syndrome different from the known oculo-encephalo-
hepato-renal syndromes (i.e., COACH, Meckel and Joubert).

Term explanation

CHF has been described frequently in combination with other abnormalities,
such as renal diseases, cerebellar malformations, and mental retardation. The
term oculo-encephalo-hepato-renal syndrome is currently employed to report
this association.

Experiences and lessons
CHF may present as part of a syndrome affecting the central nervous system
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and eyes.

Peer-review
The authors have described three cases of CHF associated with ophthalmo-
logical and neurological findings which could represent a new syndrome.
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Abstract

Dapsone (DDS-diamino diphenyl sulphone) is a sulfone
antibiotic being used for a variety of clinical conditions.
Poisoning in children by DDS is rarely reported. Poisoning
in acute cases will be frequently unrecognized due
to relative lack of severe signs and symptoms. Methe-
moglobinemia is the major life-threatening situation
associated with poisoning of DDS. Hence, any delay for
medical attention can lead to increased rate of mortality.
In this case, we describe acute DDS poisoning in a
3-year-old child and the successful management using
intravenous methylene blue.

Key words: Dapsone; Methemoglobinemia; Ascorbic
acid; Methylene blue; Hemolysis

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Dapsone (DDS-diamino diphenyl sulphone), a
sulfone antibiotic poisoning in children is rarely reported.
Methemoglobinemia is the major life-threatening situa-
tion associated with DDS poisoning. Delay in seeking
medical attention can lead to increased rate of mortality.
Methylene blue 0.1% (2 mg/kg) as slow /v is the first
line therapy. Furthermore, therapies like exchange
transfusions and hyperbaric oxygen therapy are options
especially in cases where contraindicated in glucose-6-
phosphate dehydrogenase deficiency or if methylene
blue therapy is ineffective.
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poisoning in a 3-year-old child: Case report with review of
literature. World J Clin Cases 2015; 3(10): 911-914 Available
from: URL: http://www.wjgnet.com/2307-8960/full/v3/i10/911.
htm DOI: http://dx.doi.org/10.12998/wjcc.v3.i110.911

INTRODUCTION

Dapsone (DDS-diamino diphenyl sulphone), a sulfone
antibiotic being used for the prophylactic therapy of
various infections in an immunocompromised indivi-
dual™. DDS poisoning in children are rarely reported. In
initial stages of acute poisoning, there will not be any
major manifestations and hence there may be delay in
seeking medical attention. The life threatening events
occur as a result of DDS-induced methemoglobinemia
which will eventually affect the oxygen delivery to
cells®?!, Hence, it will be worthwhile to discuss the
manifestations and managements of DDS poisoning in
order to prevent its adverse effects. In this case study,
we present a 3-year-old child with accidental ingestion
of DDS.

CASE REPORT

A 3-year-old boy brought to the hospital with com-
plaints of accidental ingestion of DDS. At the onset
of admission, the symptoms were lethargy, vomiting
and unsteadiness. The child had persisted vomiting
and later developed lethargy. He was conscious with
blood pressure 106/68 mmHg, respiration rate 68/min,
temperature 98.6 °F and pulse rate 150 beats/min.
Oxygen saturation (Sp0O:2) was 91%. He had mild
peripheral cyanosis, ataxia and nystagmus. Pupils were
equally reacting to light; reflexes were brisk with plantar
withdrawal with tone increased in all limbs. Later, the
child becomes agitated and stuporous. Arterial blood gas
(ABG) analysis showed pO: 84 mmHg with hematocrit
29% and Sp0:2 91.6% (Table 1). Evidence for hemolysis
characterized by progressive drop in haemoglobin levels
and hematocrit values. Packed red cell transfusion
was given on 2™ and 3™ day as there was ongoing
hemolysis. The initial methemoglobin (MHbA) level was
19.4%. Acute DDS-induced methemoglobinemia and
CNS involvement was confirmed. O: inhalation and
ascorbic acid (CELIN-1000 mg) was administered via
nasogastric tube along with ranitidine and ondansetron
as iv Methylene blue 0.1% (2 mg/kg) as slow jiv was
given. SpO: was increased to 96%, pOz 88 mmHg with
hematocrit 29%. Liver function test showed abnormal
rise in enzymes till 5" day (Table 1). The renal function
test and urinalysis were normal. On 5" day, the MHbA
level was found to be 10.2%. On the day 7, another
dose of methylene blue was given as he became
lethargic with SpO: of 82%. The child was improved
and discharged on day 14™ after admission. During the
follow-up, he had no neurological deficits and haemo-
globin level was 11.8 g/dL.
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DISCUSSION

DDS is an antimicrobial used to treat leprosy, derma-
toses, malaria, etc™™. The most frequent reaction that
occur with higher doses of DDS toxicity is hemolytic
anemia and methemoglobinemia®™. Landers et a/™
reported decrease in hemoglobin (1-2 g/dL) and reticu-
locyte count (2%-12%) levels in patient with DDS
toxicity. Therefore, when the methemoglobinemia
causes symptomatic hemodynamic instability, discon-
tinuation of DDS therapy is recommended.

The possibilities for DDS ingestion and poisoning
in children are high. The blood MHbA level determines
the clinical severity of the symptoms and signs. Most
of the patients are found to be asymptomatic until
approximately 30% of hemoglobin is presented as
MHbA™. However, levels especially greater than 15%
may be associated with cyanosis. In this child, the initial
MHbA was 19.4%. Headache, lethargy, tachycardia
and dizziness may be presented at levels between
20%-45%, whereas dyspnea, acidosis, seizures, cardiac
dysrhythmias, heart failure and coma may occur at
level above 45%. Furthermore, high mortality rate is
associated with levels above 70%™, The patient in this
case study had metabolic acidosis as evidenced from
the lowered blood pH and bicarbonate level one day
after the admission.

Acquired methemoglobinemia can be caused by
nitrites and nitrates, nitric oxide, sulphones (e.g., dap-
sone), local anesthetics (e.g., benzocaine), aniline
dyes, chlorates, pyridium, phenacetin, sulphonamides,
etc®. Use of topical DDS as treatment for acne vulgaris
has also been associated with MHbA levels as high as
20%"). In oxygenated and deoxygenated hemoglobin,
iron remains in the ferrous (Fe*") form which is esse-
ntial for the oxygen transportation. Oxidation of Fe**
to ferric form yields MHbA, which does not bind to
oxygen. Followed by the MHbA formation, the oxygen
affinity of any remaining Fe>*-hemes in the hemoglobin
tetramer is increased and the oxygen dissociation curve
is “left-shifted”. Therefore, the circulating MHbA as well
as the remaining oxyhemoglobin which has increased
oxygen affinity can cause impaired oxygen delivery to
the tissues. The net effect is that patients with acutely
increased concentrations of MHbA have a functional
anemia (i.e., the amount of functional hemoglobin is
less than the measured level of total hemoglobin). The
existence of underlying diseases of lung, heart or blood
may exacerbate the toxicity of MHbA. About 3% of the
Fe®* of deoxy Hb is slowly oxidized to MHbA per day. The
intra-erythrocytic MHbA reducing enzyme systems such
as NADH-dependant cytochrome b5 reductase, mainly
and NADPH-MHbA reductase and NADPH-glutathione
reductase, to a lesser extent help to keep its level below
1%. Level of MHbA above 2% is abnormal.

Management of DDS includes oral administration
of activated charcoal and intravenous treatment with
methylene blue. In this patient, we could not administer
activated charcoal due to persistent vomiting. The
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Table 1 Laboratory investigations

Investigations 1 d after admission 5 d after admission
Hemoglobin (g/dL) 10.5 9.7
Platelet count/pL 250000 210000
Total WBC count/pL 10760 14094
Differential leucocyte count (%): Neutrophils; Lymphocytes; Eosinophils; Monocytes; Basophils 65; 48;
26;3.3;2.5;2 43;5;2;2
Serum Na' (mmol/L); K" (mmol/L) 137;4.3 138;4.1
Bicarbonate (mmol/L) 17 23
Serum glutamic-pyruvic transaminase (U/L) 150 162
Blood gas analysis pH; pCO2 (mmHg); pO2 (mmHg); hematocrit (%) and SpOz (%) 7.37;16; 84; 7.41;22; 88;
29;91.6 29; 96.6
Methaemoglobin (%) 19.4 10.2

plasma elimination half-life of DDS was found to be should not be recommended in patients with pulmonary
dose dependent which varies from 10 to 80 h. The renal hypertension, underlying glucose-6-phosphate dehydro-
excretion of unchanged DDS is limited to approximately genase deficiency and acute lung injury™. Clinicians
20% of the administered dose. DDS is metabolised in should also be aware of potential adverse effects
the liver for its elimination resulted a moderate elevation and drug interactions with serotonergic agents when
of SGPT (150-162 U/L) during the initial few days but  considering therapy with methylene blue'?.
normalised on 14™ day (45 U/L). After the initial dosage According to Wright et al*¥, the diagnosis may be
of methylene blue, an additional dose may be repeated complicated by the effect of MHbA on arterial blood
if there is an insufficient response. In this case, an gas and pulse oximeter oxygen saturation results. In
additional dose of methylene blue was given since the the presence of the increased MHbA fraction, pulse
MHDA level was high on 5" day. This may be due to oximeter values will trend toward 85% underestimating
the enterohepatic circulation of DDS which resulted in a the actual oxygen saturation. Guay'** demonstrated
rebound methemoglobinemia as high as 60% up to 18 the discrepancy between the pulse oximeter saturation
h of methylene blue injection. (< 90%) and the arterial oxygen partial pressure
Treatment with methylene blue can be complicated (< 70 mmHg) in subjects with MHbA. Therefore,
by the presence of underlying glucose-6-phosphate  the routine pulse oximetry is generally inaccurate
dehydrogenase deficiency. Therefore, alternative  for monitoring oxygen saturation in the presence of
therapies like exchange transfusions and hyperbaric  methemoglobinemia. Acute hemolytic anemia in DDS
oxygen therapy are the remaining options in patients  can be explained with the DDS-induced continued
with glucose-6-phosphate dehydrogenase deficiency orif  oxidative stress or may also be due to the doses of
methylene blue therapy is ineffective”. But the efficacy  methylene blue!™. Charcoal hemoperfusion has also
of these therapies not yet been elucidated. Ascorbic been reported for the rapid clearing of dapsone™®’.
acid rarely reduces the cyanosis associated with chronic This case report concluded that patient with dapsone
methemoglobinemia but has no role in treatment of  poisoning should be evaluated for serial measurements
acute acquired methemoglobinemia. Furthermore,  of methemoglobin levels following treatment with

Cimetidine, used as a selective inhibitor of N-hydrox-  methyiene blue in order to evaluate for the subsequent
ylation, may be effective in increasing patient tolerance worsening and the need for additional treatment.
to dapsone, chronically lowering the MHbA level by

more than 25%. Since it works slowly, cimetidine is
not helpful for the management of acute symptomatic
methemoglobinemi_a arising from _the use of DDS. _ Case characteristics

Methylene blue is a phenothiazine-related heterocyclic A 3-year-old boy presented with persisted vomiting and lethargy.
aromatic molecule most commonly used as a reducing
agent in the treatment of methemoglobinemia and Clinical diagnosis
for the treatment of cyanide and carbon monoxide e patient had mild peripheral cyanosis, ataxia and nystagmus.
poisoning™?, It has dose-dependent effect on cardiac
index and pulmonary artery occlusion pressure as well Differential diagnosis
as oxygen delivery and lactate concentrations. The Other causes for the drug induced acquired methemoglobinemia.
dosing of methylene blue is not entirely clear, but 1-2
mg/kg is used for the treatment of methemoglobinemia. Laboratory diagnosis
However, methylene blue above 7 mg/kg is associated Methemoglobinemia greater than 2% and lowered haematocrit value.
with adverse effects such as paradoxical induction of
MHbA, hemolytic anemia and detrimental effects on Treatment
pulmonary function®'!l, Therefore, methylene blue Methylene blue 0.1% (2 mg/kg) as iv.
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Related reports

Accidental acute dapsone poisoning in children are rarely reported.
Management includes charcoal hemoperfusion, exchange transfusions and
hyperbaric oxygen therapy.

Term explanation

Dapsone, a sulfone antibiotic being used for the prophylactic therapy of various
infections in an immunocompromised individual, induces methemoglobinemia
at higher doses. The level of methemoglobin in the blood determines the clinical
severity of the symptoms and signs.

Experiences and lessons

Patient with dapsone-induced methemoglobinemia required serial measure-
ments of methemoglobin levels following treatment with methylene blue in order
to evaluate the subsequent worsening and the need for additional treatment.
Routine pulse oximetry is generally inaccurate for monitoring oxygen saturation
in the presence of methemoglobinemia.

Peer-review
This is a useful review of dapsone poisioning and its treatment.
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Abstract

Primary mediastinal neuroendocrine tumors are a rare
malignancy that accounts for < 10% of all mediastinal
tumors. The case presented here involves a 52-year-
old man who had been suffering for 3 mo from chronic
cough, anorexia and substantial weight loss, as well as
2 wk of jaundice prior to his admission. A computed
tomography scan showed a 4.3 cm X 6.6 cm mediastinal
mass with multiple liver nodules scattered along both
hepatic lobes. Endoscopic ultrasound showed a large
heterogeneous hypoechoic mass at the mediastinum
with multiple target-like nodules in the liver. Fine-needle
aspiration specimens revealed numerous, small, round
cells with hyperchromatic nuclei, scarce cytoplasm, and
frequent mitotic features. Immunohistochemical study
revealed positive results for AE1/AE3, CD56 and chromo-
granin A, with negative findings for synaptophysin,
CK20, vimentin, CK8/18 and CD45. The patient was
subsequently diagnosed with a poorly differentiated
neuroendocrine carcinoma, small cell type. A bone
marrow biopsy also revealed extensive involvement by
the carcinoma.

Key words: Bone marrow metastasis; Liver metastasis;
Lymphoma; Mediastinal mass; Neuroendocrine tumor

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Neuroendocrine tumors are rare tumors
that arise from the gastrointestinal tract and broncho-
pulmonary system. Primary mediastinal neuroendocrine
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tumors are exceptionally rare malignancies, accounting
for < 10% of all mediastinal tumors. The common
clinical manifestation of this rare tumor is a medias-
tinal mass, but the condition can mimic lymphoma in
advanced cases. The liver is the most common site of
metastasis.

Nawarawong N, Pongpruttipan T, Aswakul P, Prachayakul V.
Mediastinal small cell carcinoma with liver and bone marrow
metastasis, mimicking lymphoma. World J Clin Cases 2015;
3(10): 915-919 Available from: URL: http://www.wjgnet.
com/2307-8960/full/v3/i10/915.htm DOI: http://dx.doi.
org/10.12998/wjcc.v3.110.915

INTRODUCTION

The most common malignancy of the mediastinum
is Hodgkin’s lymphoma, which usually involves the
anterior mediastinum and typically presents as adjacent
organ invasion, superior vena cava obstruction, pleural
effusion, or erosion of the sternum. The most common
site of metastasis for Hodgkin's disease is the liver'.
In contrast, primary mediastinal neuroendocrine
tumors are a rare malignancy that account for < 10%
of all mediastinal tumors, with a reported incidence of
0.2-2.0 per 100000 people. These tumors are typically
detected as incidental findings from chest radiography,
as 40%-70% of advanced cases present with chronic
cough, chest pain, dyspnea, or superior vena cava
obstruction syndrome'?.

According to Travis™, pulmonary neuroendocrine
tumors are classified as: (1) typical carcinoid tumors; (2)
atypical carcinoid tumors; (3) large cell neuroendocrine
carcinomas; and (4) small cell neuroendocrine carcino-
mas. The prognoses of these mediastinal neuroendocrine
tumors differ, with typical carcinoids associated with
the best prognosis due to their slow growth and late
metastasis, and the worst prognosis found with small
cell neuroendocrine tumors™., Only a few cases of these
tumors have been reported, with the liver as the most
common site of metastasis™®. This report describes
a rare case involving a mediastinal mass with clinical
manifestations mimicking lymphoma. To our knowledge,
this is the first case report of primary neuroendocrine
carcinoma with bone marrow and liver metastases.

CASE REPORT

A 52-year-old man presented to our hospital with a
chronic cough, anorexia and substantial weight loss
that had occurred over the previous 3 mo. He also
presented with painless jaundice that had appeared
2 wk prior to his admission. He reported that he was
a heavy smoker and had not experienced fever or
shivering. His physical exam showed marked pallor and
moderate jaundice, with a normal chest examination.
The abdominal examination revealed hepatomegaly
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without splenomegaly and a negative finding for per-
ipheral lymphadenopathy. Laboratory blood tests
showed marked anemia with 6.8 g/dL hemoglobin
(reference range: 12.0-18.0 g/dL), and normal white
blood cell (7.7 x 10’ cells/uL; reference range: 4-11 x
10° cells/uL) and reduced platelet (139 % 10° cells/uL;
reference range: 150-440 x 10°cells/pL) counts. Liver
chemistry results were as follows: total bilirubin, 4.2
mg/dL (reference range: 0-1.2 mg/dL); direct bilirubin,
3.7 mg/dL (reference range: 0-0.3 mg/dL); aspartate
transaminase, 138 U/L (reference range: 0-32 U/L);
alanine transaminase, 141 U/L (reference range: 0-32
U/L); and alkaline phosphatase, 403 U/L (reference
range: 35-105 U/L). A markedly elevated lactate
dehydrogenase level was noted at 3971 U/L (reference
range: 240-480 U/L). Carcinoembryonic antigen
measured 3.1 ng/mL (reference range: 0-5.0 ng/mL),
with carbohydrate antigen 19-9 at 60.6 U/mL (reference
range: 0-37.0 U/mL) and alpha-fetoprotein at 3.02 ng/
mL (reference range: 1.09-8.04 ng/mL). The anti-HIV
test was negative.

A computed tomography (CT) scan of the chest and
upper abdomen showed a 4.3 cm X 6.6 c mediastinal
mass (Figure 1) with multiple liver nodules scattered
along both hepatic lobes without any noteworthy
pulmonary lesions. The provisional diagnosis was
lymphoma, and the patient was therefore scheduled
for endoscopic ultrasound and tissue sample collection.
After deep sedation was induced using intravenous
propofol with full anesthetic monitoring, a curvilinear
endoscopic ultrasound scope (EG530UT2; Fujifilm,
Minato-ku, Tokyo, Japan) was used for scanning. The
echoview showed a large heterogeneous hypoechoic
mass > 6 cm in diameter at the mediastinum, with
multiple target-like nodules in the liver (Figure 2). Next,
fine-needle aspiration of the mediastinal mass was
performed with four passes using a 22-gauge needle
(EchoTip Procore; Cook Group Inc., Bloomington,
IN, United States) (Figure 3). A diagnosis of primary
mediastinal lymphoma with liver metastasis was
strongly suspected.

The patient’s clinical status worsened despite
administration of intravenous corticosteroids. The histo-
pathologic results finally revealed numerous small,
individual, round cells with hyperchromatic nuclei,
scarce cytoplasm, and frequent mitotic features. An
immunohistochemical study was positive for AE1/AE3,
CD56 and chromogranin A (Figure 4), but negative
for synaptophysin, CK20, vimentin, CK8/18 and
CD45. Based on these findings, a diagnosis of poorly
differentiated neuroendocrine carcinoma, small cell type
was made.

A bone marrow biopsy was also performed, which
showed extensive involvement by the carcinoma (Figure
5). However, intravenous chemotherapy was not
administered due to the poor performance status at this
point. The patient subsequently died a few weeks later,
after developing progressive liver failure, edema in both
legs, and a sudden onset of dyspnea and cyanosis, due
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Figure 1 Computed tomography findings. A 6.6 cm x 4.3 cm mediastinal
mass was observed.

Figure 2 Endoscopic ultrasound findings. A: Echoview showed a large
mediastinal mass; B: Liver nodules with target-like appearance were also
observed.

Figure 4 Histopathologic findings. A and B: Cell-block preparation from fine-
needle aspiration of the mediastinal mass showed numerous small, individual,
round cells with hyperchromatic nuclei, scarce cytoplasm, and frequent
mitotic features. Rare instances of nuclear molding were also observed
(hematoxylin-eosin staining, magnification x 10 and x 40, respectively); C and
D: Immunohistochemical study revealed that the tumor cells were positive for
AE1/AE3 (C) and chromogranin A (D; magnifications x 40).

to a suspected acute pulmonary embolism. No autopsy
Figure 3 Fine-needle aspiration cytology was performed. was performed in this case.
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Figure 5 Bone marrow biopsy showed extensive infiltration by cohesive
sheets of small, round cells with fine granular chromatin and scarce
cytoplasm.

DISCUSSION

Neuroendocrine tumors are rare tumors that typically
involve the gastrointestinal tract and the broncho-
pulmonary system. Primary mediastinal neuroendocrine
tumors are extremely raret’ ™!, and can present as
lymphoma, particularly Hodgkin’s type. Indeed, the
case described here initially presented with similar
clinical symptoms, such as chronic cough, anorexia,
weight loss, and a bulky mediastinal mass with liver
metastasis. However, a final diagnosis of a poorly
differentiated neuroendocrine tumor, small cell type was
made after histopathologic and immunohistochemical
study. The multiple liver nodules were strong indicators
of liver metastasis, and this is the first reported case of
mediastinal neuroendocrine tumor with liver and bone
marrow metastases.

Li et a™* reported a case series of six patients with
primary small cell neuroendocrine carcinoma and found
that most of the cases were in advanced stages, with
tumors > 6 cm. Moreover, more than two-thirds of those
cases involved the anterior-middle mediastinum with
44°%s scattered punctate calcification on CT. However, the
immunohistochemical studies were positive for different
markers, indicating the tumors had differentiated from a
carcinoid tumor, mediastinal lymphoma, germ cell tumor
of mediastinum, and thymoma. The poor prognosis
for primary small cell neuroendocrine carcinoma was
demonstrated by only half of the cases responding to
chemotherapy, and the 2-year mortality rate of 50%""*.
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The patient described in this case report had an adva-
nced stage neuroendocrine tumor with fatal outcome.
Definitive treatment for this small cell carcinoma
should be guided by the definite histopathological and
immunohistochemistry results.

COMMENTS

Case characteristics
A 52-year-old man presented with a chronic cough, weight loss, anemia and
progressive jaundice.

Clinical diagnosis
Metastatic small cell neuroendocrine tumor with liver and bone marrow
involvement.

Differential diagnosis
Lymphoma; Carcinoid tumor; Mediastinal lymphoma; Germ cell tumor of
mediastinum; Thymoma.

Laboratory diagnosis

Hemoglobin, 6.8 g/dL; White blood cell count, 7.7 x 10° cells/uL; Platelet
count, 139 x 10° cells/uL; Total bilirubin, 4.2 mg/dL; Direct bilirubin, 3.7 mg/dL;
Aspartate transaminase, 138 U/L; Alanine transaminase, 141 U/L; Alkaline
phosphatase, 403 UIL; Lactate dehydrogenase, 3971 U/L; Carcinoembryonic
antigen, 3.11 ng/mL; Carbohydrate antigen 19-9, 60.62 U/mL; Alpha-fetoprotein,
3.02 ng/mL.

Imaging diagnosis

Computed tomography scan of the chest and upper abdomen showed a 4.3
cm X 6.6 cm mediastinal mass with multiple liver nodules scattered along both
hepatic lobes without any marked pulmonary lesions.

Pathological diagnosis
Poorly differentiated neuroendocrine carcinoma, small cell type.

Treatment
Palliative treatment.

Related reports
Neuroendocrine tumors are a very rare malignancy of the mediastinum, and
there are very few reports in the literature.

Experiences and lessons

Mediastinal neuroendocrine tumors may have a clinical presentation similar to
lymphoma of the mediastinum. Histologic diagnosis and immunohistochemical
study are crucial for definite diagnosis.

Peer-review

The authors describe a case of primary mediastinal neuroendocrine tumor with
liver and bone marrow metastases, which mimicked lymphoma. This is a rare
tumor with malignant lymphoma as the primary differential diagnosis.
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Abstract

Gastric varices (GV) are one of the most common
complications for patients with portal hypertension.
Currently, histoacryl injection is recommended as the
initial treatment for bleeding of GV, and this injection
has been confirmed to be highly effective for most
patients in many studies. However, this treatment might
be ineffective for some types of GV, such as splenic
vein thrombosis-related localized portal hypertension
(also called left-sided, sinistral, or regional portal
hypertension). Herein, we report a case of repeated
pancreatitis-induced complete splenic vein thrombosis
that led to intractable gastric variceal bleeding, which
was treated by splenectomy. We present detailed
radiological and pathological data and blood rheology
analysis (the splenic artery - after a short gastric vein
or stomach vein - gastric coronary vein - portal vein).
The pathophysiology can be explained by the abnormal
direction of blood flow in this patient. To our knowledge,
this is the first reported case for which detailed patho-
logy and blood rheology data are available.

Key words: Splenic vein thrombosis; Intractable gastric
variceal bleeding; Recurrent pancreatitis; Review

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Here, we report a case in which chronic
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pancreatitis-induced complete splenic vein thrombosis
led to intractable gastric variceal bleeding, which is
effectly treated by splenectomy. We have provided
details regarding the imaging and pathology data, and
we describe the hemodynamic characteristics. Then,
we reviewed the disease onset and treatment methods,
which may provide a reference for the clinical diagnosis
and treatment of similar patients.

Tang SH, Zeng WZ, He QW, Qin JP, Wu XL, Wang T, Wang
Z, He X, Zhou XL, Fan QS, Jiang MD. Repeated pancreatitis-
induced splenic vein thrombosis leads to intractable gastric
variceal bleeding: A case report and review. World J Clin Cases
2015; 3(10): 920-925 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v3/i10/920.htm DOI: http://dx.doi.
org/10.12998/wjcc.v3.110.920

INTRODUCTION

Gastric varices (GV) are among the most common
complications affecting patients with portal hyper-
tension, which has a mortality rate that can reach
as high as 20% within 6 wk™. Currently, histoacryl
injection is recommended as the initial treatment for
bleeding GV, and this approach has been confirmed to
be highly effective for most patients in many studies™ ™.
However, this treatment might be ineffective for some
types of GV, such as splenic vein thrombosis-related
localized portal hypertension (also called left-sided
sinistral or regional portal hypertension). Herein, we
report a case of recurrent pancreatitis-induced complete
splenic vein thrombosis that led to intractable gastric
variceal bleeding, which was treated by splenectomy.
We present detailed radiological and pathological data
and blood rheology analysis results (splenic artery
- after a short gastric vein or stomach vein - gastric
coronary vein - portal vein). The pathophysiology can
be explained by the abnormal direction of blood flow in
this patient. To our knowledge, this is the first reported
case for which detailed pathology and blood rheology
data are available.

CASE REPORT

A 58-year-old man was admitted to our hospital due to
recurrent melena lasting for over a month and vomiting
lasting for two hours. His past history revealed a history
of heavy drinking of at least 200 g daily that exceeded
30 years; however, approximately 7 years before, his
alcohol consumption had decreased. Over the past
7 years, he had experienced recurrent pancreatitis
five times, and all incidences resolved. Approximately
one month prior to admission, this patient began to
experience melena with no obvious cause. Endoscopy
showed that the gastric mucosa was elevated with
fundal varices without active bleeding. After conservative
treatment, the melena became intermittent. Then,
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another endoscopic examination revealed severe GV,
and the patient received five histoacryl injections.
Subsequently, he experienced intermittent melena
and vomited approximately 200 mL of blood. Physical
examination showed anemia, splenomegaly spanning
three ribs across the liver, and active bowel sounds (7/
min). Blood examinations revealed the following: Red
blood cell, 2.98 x 10'*/L; hemoglobin concentration,
67 g/L; and platelet count, 90 x 10°%/L. Both liver and
kidney functions were normal. Abdominal enhanced
computed tomography (CT) showed cirrhosis and an
enlarged portal vein.

The patient was diagnosed with alcoholic cirrhosis,
portal hypertension, splenomegaly and GV. Then,
emergency endoscopy revealed bleeding GV, and a
second histoacryl injection treatment was performed.
However, this patient was also experiencing intermittent
vomiting, which had become more frequent because
the histoacryl injection did not effectively stop the
bleeding from fundus varices. Emergency transjugular
intrahepatic portosystemic shunt placement was
performed as a hemostatic treatment. Portal vein
puncture was successful, and portal vein radiography
showed an enlarged portal vein; however, the splenic
vein and gastric coronary vein were not imaged (Figure
1). Then, another abdominal enhanced CT and portal
systemic vascular reconstruction were performed. The
enhanced CT scan revealed an enlarged portal vein from
the origin of the gastric coronary vein and an enlarged
and circuitous gastric coronary vein (Figure 2A). The
splenic vein did not show any flow signals in the portal
venous phase (Figure 2B). The portal systemic vascular
reconstruction image did not show the splenic vein or
spleen signals. These data indicated that the intractable
gastric variceal bleeding was not induced by alcoholic
cirrhosis or portal hypertension but rather by regional
portal hypertension promoted by complete splenic vein
thrombosis after recurrent pancreatitis.

Taking into account the poor general condition of
the patient, splenic artery embolization could have led
to serious complications. Therefore, laparotomy was
performed for splenectomy. After opening the abdomen,
normal liver size, color and texture were observed.
During surgery, we found adhesions of the spleen to
organs and tissues, such as the stomach, transverse
colon and kidney. Approximately two hours were spent
separating the extensive adhesions.

After separation of the surrounding tissues and
ligation of the splenic artery and short gastric vessels,
we successfully removed the spleen and found that the
pancreas was very hard to the touch. After anatomical
resection of the spleen, we found that the splenic vein
was completely blocked by thrombosis (Figure 3A), and
the pathology results further confirmed splenic vein
thrombosis (Figure 3B). One month after splenectomy,
endoscopic examination revealed that the fundal varices
had markedly reduced, and ultrasound examination
revealed a normal-sized portal vein.
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Figure 1 Direct portal vein radiography shows an enlarged portal vein;
however, the splenic vein and gastric coronary vein could not be imaged.

Figure 2 Enhanced computed tomography scan. A: An enlarged portal vein
from the origin of the gastric coronary vein and an enlarged, circuitous gastric
coronary vein; B: Splenic vein flow signals in the portal venous phase are
absent.

DISCUSSION

Gastric variceal bleeding due to regional portal
hypertension with splenic vein thrombosis is a severe,
life-threatening condition, which is very difficult to
control®®. Patients with splenic vein thrombosis-induced
GV, who usually have normal hepatic function, are
unlike those with generalized portal hypertension'”’, and
their mortality risk is higher than that of patients with
variceal hemorrhage due to other causes®®®. A previous
study has shown that as many as 37 different specific
etiologies lead to splenic vein thrombosis®, the most
common of which is pancreatitis™®. The rate of splenic
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Figure 3 Anatomical resection of the spleen and hematoxylin-eosin
staining staining. A: The splenic vein is completely blocked by thrombosis; B:
The splenic vein is completely filled by thrombosis.

vein thrombosis is 7% to 20% in patients who have
previously suffered from pancreatitis''’. Splenic vein
thrombosis induced by pancreatitis was first reported
by Hirschfeldt!*®). Other causes of this disease include
myeloproliferative neoplasm!****, gastrointestinal,
pancreatic and hepatobiliary cancers, liver cirrhosis™,
abdominal compression and vibration*®, pancre-
atic exocrine cancer'’”), factors secondary to splenic
metastatic cancer™, minimally invasive distal pancr-
eatectomy™!, and splenic laceration™.

The splenic vein originates in a large and non-
tortuous vessel from the spleen, lies inferior to the
splenic artery, and runs behind the pancreatic body
and tail. Therefore, the splenic vein endothelium
can be damaged by inflammation in the nearby pan-
creatitis, which can induce splenic vein thrombosis
and obstruction. Since the first report of splenic vein
thrombosis induced by pancreatitis in 19202, five
types of pancreatitis have been identified, including
chronic, acute, familial, traumatic and autoimmune
pancreatitis (Table 1), the most common of which is
chronic pancreatitis™**, Recently, we have reported a
patient with chronic pancreatitis-associated splenic vein
thrombosis caused by regional portal hypertension who
was treated by partial splenic artery embolization.
Acute pancreatitis has been reported to be another
common cause of splenic vein thrombosis®*?*%’), In
addition, familial®®, traumatic®®® and autoimmune®”
pancreatitis-induced splenic vein thrombosis and GV
have been reported.
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Table 1
thrombosis

Etiologies of pancreatitis-induced splenic vein

Chronic pancreatitis
Longstreth et al™ 1971
Little et al™, 1981
Moossa et al®, 1985
Bernades et al®, 1992
Heider et al'""l, 2004
Tang et al™, 2015

Acute pancreatitis
Moossa et al®, 1985
Madsen et al®!, 1986
Rogers et al® 1989

Familial pancreatitis
McElroy et al®! 1972

Traumatic pancreatitis
Salam et al®, 1973

Autoimmune pancreatitis
Ishikawa et al®”, 2012

Figure 4 A schematic diagram of the pathophysiological and blood flow
changes in this patient.

Herein, we report a case of pancreatitis-induced
complete splenic vein thrombosis that led to intractable
gastric variceal bleeding. This patient was first
misdiagnosed with alcoholic cirrhosis-induced portal
hypertension. After direct portal venography and portal
vein reconstruction, the patient was finally diagnosed
with regional portal hypertension induced by complete
splenic vein thrombosis after pancreatitis. Normally,
blood flows through the splenic artery and short
gastric vein from the fundus back to the portal vein.
After passing through the spleen, blood flows through
the splenic vein®. However, when the splenic vein is
completely blocked, splenic artery blood cannot flow
back through the splenic vein, which causes the spleen
to become congested and enlarged. Blood must reflux
to the gastric fundus vein through the short gastric vein,
which results in a significant increase in gastric fundus
pressure, varices, and reflux to the vena cava through
the stomach, the renal vein shunt and other branches.
When the pressure of the gastric fundus vein is higher
than that of the portal vein, the gastric coronary vein
will become enlarged, and blood will reflux to the portal
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vein through the gastric coronary vein, inducing portal
vein enlargement (Figure 4). Therefore, these blood
rheology findings explain all of the symptoms, signs,
laboratory test results and imaging data of the patient.

Antithrombotic therapy has been recommended for
venous thromboembolic disease™>*. An institutional
(Mayo clinic) database search has revealed that a
total of 2454 patients were diagnosed with acute
pancreatitis from January 1996 to December 2006, with
splenic vein thrombosis noted in 45 (1.8%) patients,
and the use of oral anticoagulation was considered
to be reasonably safe in these patients™, However,
for chronic pancreatitis, the incidence of splenic vein
thrombosis can reach 20% to 40%™**!, For complete
splenic vein thrombosis patients, antithrombotic therapy
may aggravate the risk of bleeding due to fundal
varices. Therefore, splenic artery embolization is one of
the best treatments for bleeding GV induced by splenic
vein thrombosis!***™*?, However, “post-embolization
syndrome” is a common side effect experienced after
splenic artery embolization and includes abdominal pain,
fever, vomiting, and purulent infection depending on
the arterial embolism size and the patient’s condition.
Another study has suggested that transjugular endov-
ascular recanalization of the splenic vein is a safe and
effective therapeutic option in patients with regional
portal hypertension and is not associated with an
increased risk of procedure-related complications™®!. As
the condition of the patient in the present report was
poor due to massive blood loss, we chose splenectomy
via laparotomy, which was successful.

This paper describes a case of chronic pancreatitis-
induced complete splenic vein thrombosis, which led to
intractable gastric variceal bleeding. We have provided
details regarding the imaging and pathology data and
have described the hemodynamic characteristics. In
addition, we have reviewed the disease onset and
treatment methods, which may provide a reference for
the clinical diagnosis and treatment of similar patients.

COMMENTS

Case characteristics
A 58-year-old man with recurrent melena lasting for over a month and vomiting
lasting for 2 h.

Clinical diagnosis
Chronic pancreatitis-induced complete splenic vein thrombosis led to intractable
gastric variceal bleeding.

Laboratory diagnosis
Red blood cell, 2.98 x 10%/L; hemoglobin concentration, 67 g/L; and platelet
count, 90 x 10° /L.

Imaging diagnosis

Enhanced computed tomography scan revealed an enlarged portal vein from
the origin of the gastric coronary vein and an enlarged and circuitous gastric
coronary vein. The splenic vein did not show any flow signals in the portal
venous phase.
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Treatment
Laparotomy was performed for splenectomy.

Experiences and lessons
This is the first reported case for which detailed pathology and blood rheology
data are available.

Peer-review
A very interesting paper.
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