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Editorial

Impact of the Discovery of Human Zinc Deﬁciency
Ananda S Prasad
Department of Oncology, Wayne State University School of Medicine, and Barbara Ann Karmanos Cancer Center,
Detroit, Michigan, USA
Kuwait Medical Journal 2012; 44 (3): 180 - 182

In 1869 Raulin demonstrated for the ﬁrst time the
essentiality of zinc for the growth of Aspergillus niger[1].
Later zinc was shown to be essential for the growth
of plants and animals. Todd, et al[2] observed that in
the rats zinc deﬁciency caused growth retardation, loss
of hair, hyperkeratization of epidermis and testicular
atrophy. Although by 1960, essentiality of zinc for
growth in various animal species was reported, its
ubiquity made it seem improbable that zinc deﬁciency
in humans could lead to signiﬁcant problems in clinical
medicine.
Our studies in Iran and Egypt during the sixties
showed conclusively that zinc was essential for the
growth and development in humans and that zinc
deﬁciency was prevalent in the Middle East[3-5]. Zinc
deﬁciency in human populations throughout the
world is widely prevalent. Zinc deﬁciency is common
in many countries where primarily cereal proteins are
consumed by the population.
During the past ﬁve decades, a clinical spectrum
of human zinc deﬁciency has emerged. Examples of
severe deﬁciency of zinc have been reported in patients
with acrodermatitis enteropathica, in patients following
total parenteral nutrition without zinc, following
excessive use of alcohol and following penicillamine
therapy. The manifestations of severe zinc deﬁciency
include bullous pustular dermatitis, alopecia, diarrhea,
emotional disorder and weight loss, intercurrent
infections due to cell mediated immune dysfunctions,
hypogonadism in males, neuro-sensory disorders, and
problems with healing of ulcers. This condition may
become fatal if unrecognized and untreated.
Moderate zinc deﬁciency has been observed in
a variety of conditions. These include nutritional
due to dietary factors, malabsorption syndrome,
alcoholic liver disease, chronic renal disease, sickle cell
disease, and chronically debilitating conditions. The
manifestations of a moderate zinc deﬁciency include
growth retardation and male hypogonadism in the
adolescents, rough skin, poor appetite, mental lethargy,

delayed wound healing, cell-mediated immune
disorders, and abnormal neuro-sensory changes.
Although the clinical, biochemical and diagnostic
aspects of severe and moderate zinc deﬁciency in humans
are fairly well-deﬁned, the recognition of mild zinc
deﬁciency has been difﬁcult. We, therefore, developed an
experimental model of zinc deﬁciency in humans (male
volunteers) in order to deﬁne mild deﬁciency of zinc[6].
In this model, we observed decreased serum testosterone
levels and oligospermia in males, decreased NK cells
lytic activity, decreased IL-2 activity of T helper cells,
decreased serum thymulin activity, hyperammonemia,
hypogeusia, decreased dark adaptation, and decreased
lean body mass[7].
Zinc affects multiple aspects of the immune
system[8]. Zinc is required for normal development
and function of cells mediating innate immunity,
neutrophils and natural killer cells. Macrophages
are also affected by zinc deﬁciency. Phagocytosis,
intracellular killing and cytokine production are all
affected by zinc deﬁciency. Zinc deﬁciency also affects
adversely the growth and function of T and B cells.
This occurs through dysregulation of basic biological
functions at the cellular level. Zinc is needed for DNA
synthesis, RNA transcription, cell division and cell
activation. Apoptosis (programmed cell death) is
potentiated in zinc deﬁciency. Secretion and function
of cytokines, the basic messengers of the immune
system are adversely affected by zinc deﬁciency.
During our studies in the Middle East, we observed
that most of the zinc deﬁcient dwarfs died by the time
they were 25 years of age. The cause of death appeared
to be infections, suggesting that zinc deﬁciency may
have affected immune functions adversely.
We studied immune functions in an experimental
model of human zinc deﬁciency[9]. We assayed serum
thymulin activity in the serum. Thymulin is a thymusspeciﬁc hormone and it requires zinc for its biological
activity. Thymulin binds to high afﬁnity receptors on T
cells, induces several T cell markers, and promotes T-cell
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function, including allogenic cytotoxicity, suppressor
functions, and interleukin-2 (IL-2) production. As
a result of mild deﬁciency of zinc in humans, we
reported decreased serum thymulin activity, decreased
mRNAs of IL-2 and interferon-γ (IFN-γ) and decreased
generation of IL-2 and IFN-γ, decreased NK-cell lytic
activity and decreased T-cytolytic cells activity[10]. We
found no changes in TH2 (T helper cell) cytokines.
Thus in zinc deﬁciency there is a shift from Th1 to Th2
functions affecting cell-mediated immunity adversely.
Zinc is required for the activities and maintenance
of structures of over 300 enzymes. Our studies in 1967
showed for the ﬁrst time that in zinc-deﬁcient rats and
pigs, the activities of various zinc dependent enzymes
and zinc content in sensitive tissues were reduced
relative to the pair-fed controls[11]. In 1974, we reported
for the ﬁrst time that the activity of deoxythymidine
kinase in rapidly regenerating collagen connective
tissue in rats were adversely affected due to zinc
deﬁciency[12]. In as much, as this enzyme is essential for
DNA synthesis and cell division, our data suggested
that this effect may account for growth retardation in
zinc deﬁcient animals and humans.
Nearly 2000 transcription factors require zinc for
their structural integrity. However, it is not known if
cellular zinc deﬁciency results in any change in the
activation of these transcription factors. Recent studies
from our laboratory in cell culture model Human
malignant lymphoblastoid cell line (HUT-78) and
primary cells have now shown that zinc deﬁciency does
affect adversely the activation of various transcription
factors such as Nuclear Factor-kB [a zinc-dependent
transcription factor] (NF-κB), A-20, T-bet (transcription
factor), and STAT-4[13-17] (transcription factor).
Intracellular free zinc is tightly regulated within a
narrow range. Zinc homeostasis is controlled by the
coordinated actions of zinc transporters, which are
responsible for zinc inﬂux and efﬂux, and intricately
regulate the intracellular and extracellular zinc
concentration and distribution. Transporter proteins
have been classiﬁed into two families, Slc30a (ZnT)
and Slc39a (ZIP). In the humans and mouse genome,
14ZIP and 10ZnT transporters are encoded. ZIP
transporters facilitate zinc inﬂux into the cytoplasm
from the extracellular space or intracellular organelles,
whereas ZnT transporters mobilize zinc in the opposite
direction.
Increasing evidence indicates that transportermediated zinc contributes to the control of intracellular
events, including transcriptional activation, regulation
of enzymes, and control of certain signaling pathways.
Thus zinc functions as a molecular signal.
Oxidative stress and chronic inﬂammation are
important contributing factors in several chronic
diseases such as atherosclerosis and related vascular
diseases, mutagenesis and cancer, neurodegeneration,
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immunologic disorders, and the aging process. In our
studies in experimental human model, zinc deﬁciency
per se resulted in increased generation of IL-1β from
the monocytes-macrophages[10]. Zinc deﬁcient elderly
and sickle cell disease patients also showed increased
oxidative stress and they generated increased levels
of inﬂammatory cytokines which decreased on zinc
supplementation[18-20].
In cell culture studies using HL-60, a promycloytic
leukemia cell line, we observed that zinc enhanced the
upregulation of mRNA and DNA- speciﬁc binding
for A-20, a transactivating factor which inhibits the
activation of NF-κB. Our studies suggest that zinc
supplementation may lead to down regulation of the
inﬂammatory cytokines through upregulation of the
negative feedback loop A-20 to inhibit induced NFκB activation[16]. We also showed that zinc decreased
the generation of TNF-α, IL-1β, vascular cell adhesion
molecule-1 (VCAM-1), and malondialdehyde+
hydroxyalkenals (MDA+HAE) and the activation
of NF-κB and increased A-20 and peroxisome
proliferator-activated receptor-α in human monocytic
leukemia THP-1 cells and human aortic endothetial
cells compared to the zinc deﬁcient cells. These data
suggest that zinc may have a protective effect in some
chronic diseases where oxidative stress and chronic
inﬂammation are involved.
Zinc deﬁciency worldwide affects nearly two billion
subjects. Its deﬁciency results in growth retardation,
gonadal failure, intercurrent infections, premature
death, and impaired cognitive functions.
Among children and infants in developing
countries, acute diarrhea is very prevalent and the
mortality is high[21]. Recently zinc has been utilized
as a therapeutic agent and has resulted in remarkable
reduction in mortality by 51% thus saving millions
of lives. Zinc acetate lozenges have been shown to
be an effective therapeutic agent for the treatment
of common cold. The duration and severity of this
disease is decreased 40 to 50% by zinc treatment[22].
Wilson’s disease is an inherited autosomal disorder
of copper accumulation. The excretion of liver
copper in the bile is defective and this leads to excess
accumulation of copper in the liver, kidney, and brain.
Zinc has been shown to be an effective therapeutic
agent for this disease and it has been approved by
US Food and Drug Administration (FDA) for general
use[23].
Age-related Eye Disease Study group, supported by
National Eye Institute, NIH has conducted in 11 centers
a double-masked clinical trial of zinc in patients with
dry type of age-related macular degeneration (AMD)
for prevention of blindness for the past 10 years. The
blindness in 27% of the AMD patients was prevented
by zinc. This study also showed that the mortality in
zinc group was signiﬁcantly decreased[24].
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Our recent study in the elderly has shown that the
incidence of infection was decreased by 66% in the zinc
group in comparison to the placebo group[18]. We have
also reported similar results in the patients with sickle
cell disease[20].
In conclusion, since the discovery of zinc as an
essential element for humans nearly ﬁfty years ago,
we have witnessed a tremendous growth in the ﬁeld
of zinc metabolism. We now know that zinc is a
molecular signal and functions as a second messenger.
Zinc is essential for cell-mediated immunity and it also
functions as an anti-inﬂammatory and an antioxidant
agent. Nutritional deﬁciency of zinc is now known
to affect nearly two billion subjects in the developing
world and correction of this simple problem is likely
to improve growth and development, immunity and
cognitive functions worldwide. The therapeutic impact
of zinc has also been very impressive. Its use has saved
millions of lives of infants and children in developing
countries who develop acute diarrhea. Zinc lozenges
have proven to be effective for the treatment of
common cold and zinc has been approved by FDA as
an effective therapeutic agent for the management of
Wilson’s disease, a devastating fatal genetic disorder.
Oral zinc supplementation decreased the incidences
of infections in the elderly by 66% and it prevents
blindness in 27% of the elderly subjects who develop
dry type of AMD.
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ABSTRACT
Tuberculosis (TB), a disease caused by the bacterium
Mycobacterium tuberculosis, has affected mankind for over
5000 years and the disease continues to be a major cause
of morbidity and mortality. Vitamin A and zinc deﬁciency
has been commonly observed in patients with tuberculosis.
The deﬁciency of vitamin A observed in patients with
TB might have contributed to the development of TB
disease in them. Alternatively, deﬁciency could be due
to loss of appetite, poor intestinal absorption, increased
urinary loss of vitamin A or acute phase reaction in TB.
Vitamin A deﬁciency lowers immunity while vitamin
A supplementation reduces morbidity and mortality,
particularly from measles and diarrhea. Zinc is known to
be essential for all highly proliferating cells in the human

body, especially the immune system. A variety of in vivo
and in vitro effects of zinc on immune cells mainly depend
on the zinc concentration. All kinds of immune cells show
decreased function after zinc depletion. In monocytes,
all functions are impaired, whereas in natural killer cells,
cytotoxicity is decreased, and in neutrophil granulocytes,
phagocytosis is reduced. B cells undergo apoptosis.
Impaired immune functions due to zinc deﬁciency are
shown to be reversed by adequate zinc supplementation,
which must be adapted to the actual requirements of the
patient. We conclude that vitamin A and Zinc have an
important role in cell-mediated immune functions and
they also function as anti-inﬂammatory and antioxidant
agents in tuberculosis.

KEY WORDS: cytokines, tuberculosis, vitamin A, zinc

INTRODUCTION
Tuberculosis (TB) is the leading cause of death
from a curable infectious disease[1]. A disease caused
by Mycobacterium Tuberculosis, TB has affected
mankind for over 5000 years[2], and still continues
to be a leading cause of morbidity and mortality. The
bacilli was discovered more than a century ago by Sir
Robert Koch in 1882 and effective drugs for treatment
were available for more than half a century. Globally,
more than 1.3 million people die of the disease every
year. Nearly one third of the world’s population is
infected with TB bacilli[3]. Approximately 10% of
them have a life-time risk of developing TB disease.
However, this risk increases dramatically, if the person
is also co-infected with Human Immunodeﬁciency
Virus (HIV). The risk for developing TB disease is
also higher in persons with diabetes, other chronic
debilitating disease leading to immuno-compromise,

poor living conditions, tobacco smokers etc. Where the
transmission of Mycobacterium tuberculosis has been
stable or increasing for many years, the incidence rate
is highest among young adults, and most cases are due
to recent infection or re-infection.
In 2008, there were estimated 9.4 million new cases
equivalents to 139 cases per 100,000 population of TB
globally[4]. Provisional estimates indicate that women
account for about 3.6 million cases. Though globally
the incidence of TB is decreasing, the absolute number
of TB cases is still on the rise due to population growth.
The slow reduction in incidence rates continues to be
outweighed by the increase in population. Most of the
estimated cases in 2008 occurred in Asia (55%) and
Africa (30%). The 22 high burden countries account
for 80% of all estimated cases worldwide. The ﬁve
countries that rank ﬁrst to ﬁfth in terms of number of
incident cases in 2008 are India (1.98 million), China
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(1.3 million), South Africa (0.47 million), Nigeria
(0.45 million) and Indonesia (0.43 million). India and
China alone account for an estimated 35% of TB cases
worldwide. There were an estimated 11.1 million
prevalent cases of TB in 2008 equivalent to 168 cases
per 100,000 population. The South East Asia region
accounts for 34% of the global TB burden[4].
TB-HIV co-infection and drug resistant tuberculosis
aggravate the TB situation globally. TB is a leading cause
of death in HIV infected persons and HIV infection is
the most potent risk factor for developing active TB
disease from a latent TB infection. Of the 9.4 million
incident cases in 2008, an estimated 1.4 million (15%)
were HIV positive. Of these HIV-positive cases, 78%
were in the African region and 13% were in the SouthEast Asia region. An estimated 1.8 million people died
of TB in 2008, of which about 0.5 million were patients
with TB / HIV co-infection. 0.5 million cases of multidrug resistant TB (MDR-TB) were estimated in 2007[5].
The countries that ranked ﬁrst to ﬁfth in terms of total
numbers of MDR-TB cases in 2007 were India (131,000),
China (112,000), the Russian Federation (43,000), South
Africa (16,000) and Bangladesh (15,000). By November
2009, 57 countries had reported at least one case of
extremely drug resistant TB (XDR-TB).
Though India is the second-most populous country
in the world, India has more new TB cases annually
than any other country. In 2008, out of the estimated
global annual incidence of 9.4 million TB cases, 1.98
million were estimated to have occurred in India, of
which 0.87 million were infectious cases, thus catering
to a ﬁfth of the global burden of TB. About 40% of
Indian population is infected with TB bacillus. The
incidence of TB in India is estimated based on ﬁndings
of the nationwide annual risk of tuberculosis infection
(ARTI) study conducted in 2000 - 2003. The national
ARTI being 1.5%, the incidence on smear positive TB
cases in the country is estimated as 75 new smear
positive cases per 100,000 population. The prevalence
of TB has been estimated at 3.8 million bacillary cases
for the year 2000, by an expert group of Government
of India[6,7]. However the recent estimate by WHO
gives a prevalence of 2.186 million. On a national
scale, the high burden of TB in India is illustrated by
the estimate that TB accounts for 17.6% of deaths from
communicable disease and for 3.5% of all causes of
mortality (WHO, 2004). More than 80% of the burden
of tuberculosis is due to premature death, as measured
in terms of disability-adjusted life years (DALYs) lost[8].
WHO estimated TB mortality in India as 276,000 (24/
100,000 population) in 2008. Malnutrition is frequently
observed during tuberculosis[9], and is thought to
inﬂuence host defence and thereby, outcome of the
infection. How malnutrition affects host defence is
incompletely understood, but it may involve changes
in the balance of pro- and anti-inﬂammatory cytokines.
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Deﬁciencies of micronutrients, as well as proteinenergy malnutrition, diminish the non-speciﬁc host
defence during infection[10,11] including the production
of cytokines[12].
IMMUNOLOGY OF TUBERCULOSIS AND
IMPLICATIONS FOR THE DIAGNOSIS OF
INFECTION
Infection
Patients ﬁrst become infected by inhaling
mycobacterial bacilli. At that point, the major host cells
of the bacteria are the alveolar macrophages, located
in the alveoli of the lungs. When the macrophages
take up the mycobacteria, the bacilli begin to
multiply. Eventually, the host cell will die, due to the
overwhelming mycobacterial burden. Then, newly
recruited macrophages would be attracted, take up the
mycobacteria, become infected, and the cycle would
continue. This would have been the natural course of
the infection of macrophages, if people fail to develop
efﬁcient immune responses.
The innate immune-response
However, fortunately, people have both innate
and adaptive immune responses. The innate immune
response begins during the ﬁrst days of infection, and
is guided by several features. The ﬁrst is the release
of molecules, which are capable of directly killing
Mycobacterium tuberculosis. These include, oxygen
radicals, which are produced by the infected alveolar
macrophages. It has been shown in-vitro that oxygen
radicals have direct antimicrobial activity. Other
antimicrobial peptides, such as LL-37, are also capable
of directly killing the mycobacteria. We believe that
in some instances, this interaction alone can lead to
the prevention of active infection. Thus, the innate
immune response will be able to clear the bacteria
by itself. However, in most cases, it would not be
sufﬁcient.
The adaptive immune-response
To attract help, the alveolar macrophages, which
are activated by the mycobacterial infection, will
release a group of molecules called chemokines, which
include CCL-2, CCL-3, CCL-5, and Tumour Necrosis
Factors (TNF). The task of these molecules is to recruit
T-cells, which will then be attracted to the lymph node
and get activated. C4+ and C8+ T-cells are antigenspeciﬁcally activated and initiate the adaptive phase
of the immune-response. However, they must ﬁrst
be educated to perform the appropriate task; in this
case, the secretion of Th1 cytokines and mediators
that help the macrophages to kill M. tuberculosis. The
education of the T-cells is performed by a second set
of cytokines released by the alveolar macrophages,
IL-12 and IL-18.
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De-activation
One of the great risks of tuberculosis is that the
immune system overreacts and destroys lung tissue,
thereby causing the clinical symptoms. In order to
prevent this effect, the T-cells must be de-activated
once the major bacterial burden has been defeated.
Thus, in order to prevent the immunopathology of
tuberculosis, a set of immunosuppressive cytokines
de-activate the immune-response.
Toll-like receptors
We have reviewed and would like to focus
on Toll-Like Receptors (TLRs), which are a set of
receptors involved in the initial interaction between
M. tuberculosis and the macrophages. TLRs belong to
a large family of receptors. However, in the case of
tuberculosis, the interaction is primarily conducted
with two speciﬁc receptors, TLR2 and TLR4. It
has been shown that 19kDa lipoprotein, PIM, STF,
and LAM all interact with TLR2, thereby initiating
several signal transduction cascades, which lead to
the activation of the macrophage. The interaction
between M. tuberculosis and the macrophage triggers
several biological functions, which are important in
the protection against the disease. For example, the
interaction with 19kDa lipoprotein induces the release
of TNF and IL-1, thereby leading to the maturation
of dendritic cells. The dendritic cells are then able to
present mycobacterial antigens in the lymph node.
The TLR interaction with macrophages also results in
the modulation of antigen presenting molecules, and
the release of IL12. We were interested in ﬁnding out
whether the interaction of TLR molecules with alveolar
macrophages and dendritic cells would induce the
killing of M. tuberculosis. The authors have set up an
experiment, where they infected alveolar macrophages
with M. tuberculosis. Then, they have stimulated the
TLR2 axis, and examined its impact on the survival of
mycobacteria. The results indicate that the activation of
TLR2 / 1, leads to a signiﬁcant reduction in the number
of colony forming units (CFUs) of M. tuberculosis. Since
dendritic cells are also an important host cell for M.
tuberculosis in the lungs, they have conducted the same
experiments using dendritic cells. Authors reported
that the activation of dendritic cells by the TLR2 / 1
ligand did not lead to a decrease in the number of
CFUs of intracellular M. tuberculosis. They concluded
that macrophages can perform functions that dendritic
cells cannot.
DEFICIENCY OF VITAMIN A AND ZINC IN
TUBERCULOSIS
Vitamin A is best recognized for its role in
maintaining vision, the reproductive system, and the
integument[13]. However, it also affects immunologic
responses, notably increasing the induction of those
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which are cell mediated[14,15]. A deﬁciency of vitamin
A lowers resistance to various infections[16], and
supplementation with it raises resistance[14]. A study
from Rwanda reported vitamin A deﬁciency among
adults with tuberculosis[17]. Vitamin A deﬁciency
increases bacterial adherence to respiratory epithelial
cells[18]. It has been known since the 1940s that vitamin
A is excreted in the urine in patients with fever[19]
and this has since been conﬁrmed in subjects with
acute infections, including pneumonia[20]. Vitamin
A deﬁciency induces a regulatory T-helper (Th) cell
imbalance[21].
Zinc deﬁciency decreases phagocytosis[22] and
numbers of circulating T cells in animals[23]. Zinc
deﬁciency also leads to decreased production of
IFN-γ, IL-1 and TNF-α[24]. Conversely, supplementation
of micronutrients such as vitamin A may increase
production and / or release of IL-1β and TNF,
and inhibit production of interferon- γ (IFN-γ) and
interleukin-2 (IL-2) in vitro[25,26]. Vitamin A and zinc may
improve the proliferation of T lymphocytes during the
response to tuberculin and Puriﬁed Protein Derivative
(PPD)[27]. There are studies that have revealed the
correlation of low zinc levels and active pulmonary TB
in adults[28,29]. However, a few studies in children have
been reported[30]. The ﬁrst reports on zinc deﬁciency
were among children in the Islamic Republic of Iran,
Turkey and Egypt in 1960[31]. The prevalence of low
plasma zinc concentrations (< 10.7 μmol/l) among
tuberculosis patients and control subjects were 21%
and 5%, respectively[32]. However, zinc deﬁciency in
patients with active pulmonary tuberculosis was also
reported from India and China[32,33].
VITAMIN A LEVELS AND TUBERCULOSIS
Serum retinol level of < 0.70 μmol/l (20 μg/dl) is
currently used as the cut-off for determining vitamin
A deﬁciency[34,35]. The best way to study the nature of
the association between vitamin A deﬁciency and TB
would be a cohort study. There is only one such study
by Getz et al[36] in the 1940s which included 1100 men
who were followed for ﬁve years and did not have
TB at the start of the study. Clinical, radiological and
laboratory evaluations were done over this period and
16 men developed TB. Of these, 13 men (81.3%) had
consistently low plasma vitamin A levels, while only
317 of 1058 (30%) who remained free from TB had low
vitamin A levels[36] (relative risk = 2.70; 95% CI: 2.10 3.48; p=0.00001). Exposure to TB did not differ between
men who developed TB and those who did not. This
cohort study showed a higher probability of developing
TB in vitamin A deﬁcient subjects, indicating their
higher susceptibility to TB disease. Hanekom et al[37]
found low plasma vitamin A levels to be associated
with more extensive or severe disease, and low levels
of retinol-binding protein (RBP), prealbumin and
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Fig. 1: Effect of zinc on lymphoid and myeloid cells. Thymulin, a thymic hormone, requires zinc for its activity. In zinc deﬁciency, Th1
cytokines decrease, but Th2 cytokines are not affected. Thus, Th1 shifts to Th2 function. Zinc decreases the gene expression and generation of
TNF-α, IL-1β, and IL-8 cytokines. Solid lines represent pathways enhanced by zinc; dotted lines represent pathways inhibited by zinc[45].

albumin. They also found that high dose vitamin A
supplementation had no effect on the outcome of the
disease. Ramachandran et al[38] also found lower serum
vitamin A levels in patients with pulmonary TB; these
levels increased following ATT but without vitamin A
supplementation. Mugusi et al[39] also observed lower
serum vitamin A levels in patients with pulmonary
TB, which increased after two months of ATT in HIVnegative cases but not in HIV-positive ones. Karyadi et
al[40] showed that retinol levels were markedly low in
patients with pulmonary TB with wasting (wasting was
deﬁned as a body mass index <18.5 kg/m2). Koyanagi
et al[41] found lower serum concentrations of retinol
and zinc in patients with pulmonary TB as compared
with healthy volunteers. In their study, patients with
pulmonary TB with higher levels of C reactive protein
(CRP > 50 mg/l) - indicative of an acute phase reaction
(APR) had lower serum concentrations of retinol
and zinc than those with lower CRP concentrations.
Rwangabwoba et al[42] from Rwanda reported that 29%
of patients with TB who were HIV-positive had serum
vitamin A levels < 1.05 μmol/l.

IMMUNE RESPONSE OF VITAMIN A AND ZINC
IN TUBERCULOSIS
Vitamin A deﬁciency induces a regulatory
T-helper (Th) cell imbalance[43]. Zinc deﬁciency
decreases phagocytosis[44] and numbers of circulating
T cells in animals. Zinc deﬁciency also leads to
decreased production of IFN-γ, IL-1 and TNF-α[21].
Vitamin A and zinc may improve the proliferation of
T lymphocytes during the response to tuberculin and
PPD[22].
Vitamin A, acting via all-trans retinoic acid,
9-cis retinoic acid, or other metabolites and nuclear
retinoic acid receptors, plays an important role in
the regulation of innate and cell-mediated immunity
and humoral antibody response[26]. In vitamin A
deﬁciency, the integrity of mucosal epithelium is
altered. As a consequence, an increased susceptibility
to various pathogens in the eye, and in the respiratory
and gastrointestinal tracts is observed. Vitamin A
deﬁcient children have an increased risk of developing
respiratory disease[46], and increased severity of
diarrheal disease[47].
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Vitamin A deﬁciency is associated with diminished
phagocytic and oxidative burst activity of macrophages
activated during inﬂammation and a reduced
number and activity of natural killer (NK) cells[48].
The increased production of IL- 12 (promoting T cell
growth) and pro-inﬂammatory TNF-a (activating
microbicidal action of macrophages) in a vitamin A
deﬁcient state may promote an excessive inﬂammatory
response, but supplementation with vitamin A can
reverse these effects[49]. Lymphocyte proliferation is
caused by activation of retinoic acid receptors and
therefore vitamin A is playing an essential role in
the development and differentiation of Th1 and Th2
lymphocyte subsets[50]. Vitamin A maintains the normal
antibody mediated Th2 response by suppressing IL12, TNF-a, and IFN-g production of Th1 lymphocytes.
As a consequence, in vitamin A deﬁciency there is
an impaired ability to defend against extracellular
pathogens[51]. Antibody mediated immunity is
strongly impaired in vitamin A deﬁciency[52]. Oral
vitamin A supplementation increases delayed type
hypersensitivity (DTH) in infants which may reﬂect
vitamin A-related up-regulation of lymphocyte
function[53]. In humans, vitamin A supplementation
has been shown to improve antibody titer response to
various vaccines[54].
The immune related functions of zinc have been
reviewed in the last few years[55]. Zinc is essential for
highly proliferating cells, especially in the immune
system and inﬂuences both innate and acquired
immune functions. It is involved in the cytosolic
defence against oxidative stress (superoxide dismutase
activity) and is an essential co-factor for thymulin which
modulates cytokine release and induces proliferation.
Adequate zinc intake supports a Th1 response, and
helps to maintain skin and mucosal membrane
integrity and unbound zinc ions exert a direct antiviral
effect on rhinovirus replication. Zinc supplementation
increases cellular components of innate immunity (e.g.,
phagocytosis by macrophages and neutrophils, NK cell
activity, generation of oxidative burst, DTH activity),
antibody responses, and the numbers of cytotoxic
CD8þT cells (Th1 response) (Fig. 1).
Zinc deﬁciency is known to cause impaired cellmediated immunity and compromise neutrophil
functions[56]. This can increase susceptibility to TB
because the cell-mediated immunity plays a major role
in the disease. Zinc deﬁciency also affects host defence
in a variety of ways. It results in decreased phagocytes
and leads to a reduced number of circulating T-cells and
reduced tuberculin reactivity, at least in animals[57].
Ubiquitous defense mechanisms of innate
immunity, involving different classes of leukocytes,
are dependent on zinc, thus stressing the widespread
importance of a balanced zinc level. Decreasing
zinc concentrations in vivo impair NK cell activity,
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phagocytosis of macrophages and neutrophils, and
certain functions like chemotaxis and generation of
the oxidative burst[58]. For instance, in zinc deﬁciency a
reduced capability of mononuclear phagocytes to kill
intracellular Trypanosoma cruzi is reported[59]. Recently,
Rajagopalan et al showed that the p58 killer cell
inhibitory receptor (KIR) on NK cells as ﬁrst member
of the immunoglobulin superfamily requires zinc for
recognition of MHC class I molecules, mainly HLAC, on target cells[60]. By this means, zinc may not only
inﬂuence NK cell-mediated killing of virus-infected
and tumor cells but could also modulate cytolytic T cell
action, as proposed recently[61]. Furthermore, binding of
zinc to immunoglobulins with as yet unclear functional
relevance was shown[62]. Deprivation of essential
nutrients, well-known for iron, represents a simple but
effective mechanism to ﬁght foreign pathogens. It is
interesting that this principle is also used with regard
to zinc: The S-100 Ca21 binding protein calprotectin
(formerly known as L1 protein), which is released by
degradation of neutrophils, inhibits reproduction of
bacteria and Candida albicans within abscesses by zinc
chelation[63]. The functions of the innate immunity are
disturbed by altered zinc levels. In vitro, not only the
recruitment of neutrophil granulocytes[64] is concerned
but also the chemotaxis, because zinc concentrations
of 500 μmol/l induce chemotactic activity in
polymorphonuclear leukocytes directly[65]. In vivo,
NK 3 cell activity, phagocytosis of macrophages and
neutrophils and generation of the oxidative burst are
impaired by decreased zinc levels[66]. The number of
granulocytes is shown to be decreased during zinc
deﬁciency[21].
CONCLUSION
Many studies have shown that patients with
pulmonary TB have vitamin A and zinc deﬁciency.
However, these studies have not taken account of theAPR
while interpreting vitamin A levels in serum / plasma.
In patients with TB it is nearly impossible to accurately
determine the vitamin A status prior to the onset of TB.
Hence, it is difﬁcult to know whether the vitamin A
deﬁciency led to TB or TB led to vitamin A deﬁciency
due to loss of appetite, poor intestinal absorption and
increased urinary loss. Patients with advanced disease
are more likely to be unemployed and, therefore, it is
likely that socioeconomic factors contribute to a poorer
micronutrient intake in these patients. Zinc has been
shown to be essential in vitamin A metabolism as it
is required to mobilize vitamin A from the liver. Zinc
deﬁciency also affects the host defence in a variety of
ways. It results in decreased phagocytosis and leads to
a reduced number of circulating T cells. In the absence
of evidence of the beneﬁcial effect of vitamin A and
zinc supplementation, interventions that include both
vitamin A and zinc may be a better choice, and should
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be accompanied by cessation of smoking.
In view of aforesaid observations, it is evident that
Vitamin A and zinc supplements, if given together with
antituberculosis drugs would increase the efﬁcacy of
the antituberculosis treatment. The vitamin A and
zinc supplementation is not part of DOTS regimen,
but these are known to affect the course of action of
disease. In view of paucity of data on role of vitamin A
and zinc supplement in improving the efﬁciency of anti
tubercular treatment, more such studies are required.
Their results may contribute to a breakthrough in the
treatment of tuberculosis in the years to come.
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ABSTRACT
Objective: To study the safety and feasibility of this type of
autologous tissue as a protective layer in high risk intestinal
anastomoses
Design: Retrospective case-matched study
Setting: Mansoura University Hospital, Mansoura, Egypt
Subjects and Methods: Sixty patients who presented to the
emergency department from April 2009 to June 2011 with
peritonitis and underwent intestinal resection anastomosis
for different reasons were included. They were divided into
two groups: study group (I) and control group (II) of 30
patients each. The groups were well-matched for age, gender,
weight, diagnosis, method of anastomosis and comorbidity.
Interventions: Intestinal resection and anastomosis with
seromuscular ﬂap reinforcement (I), or without the ﬂap (II).

Main Outcome measures: The incidence of anastomotic
leak or ﬁstula, the length of postoperative hospital stay, and
mortality
Results: The ﬂap creation makes the operative time slightly
longer with a mean of 25.3 minutes (p < 0.006). However,
group I had signiﬁcantly less incidence of leak (p < 0.008),
and consequently less postoperative complications (p <
0.002), e.g., wound infection, wound disruption, and shorter
hospital stay (p < 0.001).
Conclusion: Use of seromuscular ﬂap is a safe, simple,
and feasible technique. It may provide local support to
the anastomosis until it reaches good tensile strength. We
recommend this technique particularly in those patients at
high risk for intestinal leak.

KEYWORDS: anastomosis, intestine, leakage, seromuscular ﬂap

INTRODUCTION
Intestinal anastomotic leak is a major postoperative
morbidity. It prolongs the hospital stay, increases the
expense to the patients and the hospital and even
causes death[1]. Intestinal anastomosis in the emergency
situation has been usually doomed to failure. Most of
these patients are malnourished, critically ill and have
not been prepared well for the operation as in elective
surgery[2]. The risk of anastomotic failure is high in
those patients if only primary anastomosis was done.
Few surgical procedures to reinforce the anastomotic
site and reduce the risk of anastomotic leakage or ﬁstula
formation following intestinal surgery such as omental
wrapping have been described previously[3-5].
A new method of protecting high risk intestinal
anastomoses that involves the use of a pedicled
seromuscular ﬂap was described by Miroura et al[6].
In Pubmed search there is only one study by Talwar
et al who used such a ﬂap to assess its usefulness in
preventing a leak[7]. We performed this case-matched
control study to conﬁrm the safety and efﬁcacy of
this ﬂap in high-risk intestinal anastomoses in an
emergency situation.

SUBJECTS AND METHODS
This study was conducted at Mansoura university
hospital, department of general surgery (ward 7),
Mansoura, Egypt. Patients who presented at the
emergency department in the period from April 2009
through June 2011 with peritonitis due to acute intestinal
pathology that necessitated resection anastomosis were
included in this study. Informed consent was obtained
from all patients or their relatives after explaining all
details of the procedure.
Thirty patients underwent intestinal resection
anastomosis with pedicled seromuscular ﬂap
reinforcement (group I) for their intestinal pathology.
During the same period indicated above, 67 patients
underwent intestinal resection anastomosis by the
same unit surgeons with intestinal resection with
primary anastomosis without reinforcement.
To compare outcomes with the same conditions,
each patient of the 1st group was matched to a control
patient of the 2nd group. To increase the accuracy
of our study, patients were matched in terms of the
following variables: gender; age; American Society
of Anesthesiologists (ASA) score; diagnosis, type
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Fig.1: Segment of the intestine is preserved as a ﬂap

of anastomosis (single continuous extramucosal
layer with polyglycolic suture was the method of
anastomosis), and associated co-morbidity.
The ﬁrst three authors performed the surgery for
all patients in group I. These patients were matched
with those in group II that were operated by the same
surgeons.
All patients were examined clinically and relevant
radiological investigations were done to conﬁrm the
diagnosis (done only in 19 patients). All patients
were optimized preoperatively by intravenous ﬂuids
(IVF), nasogastric decompression, adequate analgesia
and IV antibiotic against Gram negative bacteria
and anerobes (cefotraxone 1 gm and metronidazole
infusion 500 mg three times daily preoperatively and
for ﬁve days postoperatively). Laparotomy was done
as soon as the patient was optimized and the operating
room was available.
Surgical technique
All operations were done under general anesthesia
using the midline incision. The intestinal pathology
that required resection-anastomosis of the small bowel
was identiﬁed. The anastomosis was performed using
a single extramucosal continuous suture with 2/0
polyglycolic suture.
In group I patients, the same steps were followed
with only one difference. A segment of the intestine
either the distal or the proximal, with appropriate
length, sufﬁcient to wrap the bowel, was separated as
a pedicled ﬂap (Fig. 1).
After completing the anastomosis, the ﬂap was
prepared by slitting it at its antimesenteric border
and holding its four corners by Allis forceps. Diluted
adrenalized saline (1:200,000) was injected and the
mucosa was carefully removed using scissors leaving
a thick exposed submucosal surface and controlling
any signiﬁcant bleeding points with diathermy using
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Fig.2: Slitting the ﬂap at its antimesentric border and removal of the
mucosa after injecting saline

Fig.3: Wrapping the ﬂap around the anastomosis. The mesentry is
parallel to the bowel lumen.

a ﬁne tipped forceps or hemostatic sutures (Fig. 2).
The ﬂap with raw submucosal surface was wrapped
around the anastomosis in such a manner that the ﬂap
is 90º perpendicular to the bowel lumen. The ﬂap was
sutured to the bowel wall by 3/0 polyglycolic sutures
taking full thickness bites of the ﬂap and seromuscular
bites of the bowel wall (Fig. 3).
Good peritoneal lavage was done with warm saline
and the abdomen was closed using single continuous
polyproline suture after inserting two tube drains,
one in the pelvis and the other in the right paracolic
gutter.
Postoperative follow-up
The patients were monitored by clinical progress
data (vital signs, drains volme and ﬂuid character,
urine output and chest and abdominal examination).
The same preoperative antibiotic and deep vein
thrombosis (DVT) prophylaxis (enoxaparin sodium
40 mg subcutaneously daily) was continued.
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Nasogastric tube (NGT) was removed, once the bowel
activity returned and daily volume of the aspirate
was less than 200 ml. The patient was allowed to
have sips of oral ﬂuid initially and then graduate to
full oral intake as he / she tolerated. Patients were
discharged if they were pain free, without vomiting,
had no drains and no NGT.
The primary endpoints were to assess the
incidence of anastomotic leak or ﬁstula, the length of
postoperative hospital stay, and mortality. The second
endpoints were the operative time, estimated blood
loss, wound infection or dehiscence, and re-operation.
The ﬁrst follow-up at our outpatient clinic was
one week after discharge, to check the wound for
infection and dehiscence, and to remove the stitches.
Ultrasonography (U/S) was done for all patients.
Then, they were scheduled for further follow up every
month for clinical examination and abdominal U/S,
if needed. The mean follow-up duration was 31 ± 9.1
weeks.
Statistical analysis
The statistical analysis of the data in this study was
performed using the SPSS version 10. Analysis of data
was by intention-to-treat. For continuous variables,
descriptive statistics were calculated and were reported
as mean ± SD. Categorical variables were described
using frequency distributions. The Student’s t-test for
paired samples was used to detect differences in the
means of numerical variables. Chi-square test was
used for nominal variables and Fisher’s exact test was
used in cases with low expected frequencies. A p- value
< 0.05 was considered to be signiﬁcant.
RESULTS
From April 2009 to June 2011, 30 consecutive
patients of group I were matched with 30 patients in
control group. Cases and controls were matched for
age, sex, BMI, ASA class, and operative diagnosis. The
basic characteristics of these patients are summarized
in Table 1.
Table 1: Basic characteristics of patients
Variables

Age (years)*
Sex (F:M)*
Weight (kg)*
Billrubin (mg/dl)*
Albumin (g/dl)*
Creatinine (mg/dl)*
ASA*
Diabetes†
Cirrhosis†

Group I
(N = 30)
n (%)

Group II
(N = 30)
n (%)

p-value

62.8 (11.4)
17:13
67.1 (5.7)
1.7 (0.4)
3.3 (0.5)
1.4 (0.5)
2.7 (0.8)
7 (23.3)
12 (40)

63.2 (9.3)
16:14
65 (6.8)
1.6 (0.5)
3.34 (0.5)
1.3 (0.4)
2.8 (0.9)
6 (20)
10 (33.3)

0.9
0.8
0.2
0.4
0.7
0.6
0.7
0.8
0.2
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Operative time was signiﬁcantly longer in group
I. The creation and suturing of the seromuscular ﬂap
increased the operative time by 25.3 (17 - 39.4) minutes.
Both groups were comparable in terms of blood loss.
The patients in group II had statistically signiﬁcant
longer hospital stay (p < 0.001, Table 2).
Table 2: Operative data.
Variables

Group I
(N = 30)
n (%)

Group II
(N = 30)
n (%)

p-value

Operative diagnosis:
Perforated Crohn’s†
1 (3.3)
Typhoid perforation†
3 (10)
Strangulated SBO †
9 (30)
MVT †
13 (43)
Traumatic perforation†
4 (13.3)
Operative time (min)*
134.1 (9.7)
Blood loss*
237 (51.7)
Hospital stay*
6.1 (2.1)

1 (3.3)
2 (6.6)
10 (33.3)
12 (40)
5 (16.7)
108.8 (10.2)
224 (45.8)
11.5 (6.2)

NS
NS
NS
NS
NS
0.006
0.3
0.001

MVT = mesenteric venous thrombosis,* = standard deviation,
† = percentage.

We had one case of anastomotic leak in group
I. This patient had a mesenteric venous thrombosis
with venous gangrene of the terminal one meter of
the intestine sparing 25 cm proximal to the iliocaecal
valve and a leak was discovered on the 5th POD. He
was re-operated and the 10 cm gangrenous segment
found was resected and end-ileostomy brought out.
He stayed in the hospital for 10 more days and was
discharged well. He underwent ileostomy closure
after two months. There was no mortality in group I
(Table 3).
Table 3: Postoperative outcomes
Variables

Group I
(N = 30)
n (%)

Group II
(N = 30)
n (%)

p-value

P.O. Complications
Leaks†
Wound infection†
Wound dehiscence†
Pneumonia
Reoperation†
Total mortality†

6 (20)
1 (3.3)
3 (10)
2 (6.7)
0
3 (10)
0

18 (60)
5 (16.7)
5 (16.7)
6 (20)
2 (6.7)
9 (30)
3 (10)

0.002
0.008
0.5
0.1
0.2
0.05
0.08

† represents percentage

(F:M) = female:male, *= standard deviation, † = percentage

In group II, there were ﬁve cases with intestinal leak;
two of them had typhoid perforation and once leak
happened, they were re-operated and end-entrostomy
was done. However, they had chest infection and
expired 10 and 14 days respectively, after the second
operation. The third patient had strangulated
incisional hernia. Leakage was noticed on the 4th
POD and she was also managed surgically by endentrostomy. She had smooth postoperative course and
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two months later she underwent entrostomy closure.
The fourth patient had adhesive intestinal obstruction
with strangulation. Leak was noticed on the 4th POD
and was treated conservatively and discharged well
three weeks later. The last patient, a 75-year-old female
patient had strangulated femoral hernia. Resectionanastomosis was done. Leak was noticed on the 5th
POD and she underwent re-exploration. Unfortunately
she could not withstand the second surgery and died
intraoperatively.
Wound infection was noticed in three cases in
group I versus ﬁve cases in group II. All of them were
managed conservatively and infection was controlled
in 5.2 ± 2.4 days and the window opened at the lower
corner of the wound was left to heal by secondary
intention in all cases. Wound dehiscence happened
in two patients in group I and six cases in group II.
Seven cases were managed conservatively because
there was no evisceration of the intestine and six
months later their incisional hernias were managed by
mesh hernioplasty except for one case. She refused to
undergo another operation for hernia repair. The last
patient had wound dehiscence on the 2nd POD with
evisceration of his intestine. An emergent re-operation
was performed and wound was closed with tension
stitches.

closure of the pancreatic stump , infected aortic stumps
and repair of irradiation-induced rectovaginal and
vesicovaginal ﬁstulas[13-16].
The major complications of intestinal surgery is
the anastomotic leak and the incidence varies from
5.2 - 21%[2,17]. Our study documents that use of this
pedicled ﬂap signiﬁcantly reduces the incidence of
the anastomotic leak from 3.3 - 16.7% (p < 0.008)
and consequently causes less total postoperative
complications (p < 0.002) including lesser wound
infection, wound disruption and shorter hospital stay
(p < 0.001). However, the creation and suturing of the
ﬂap increases the operative time signiﬁcantly by a
mean duration of 25.3 minutes (p < 0.006).

DISCUSSION
Anastomotic leaks are among the most dreaded
complications after intestinal surgery, especially in the
emergency situations. The safety of small intestinal
anastomosis depends upon the good blood supply and
water tight approximation of the edges. In case of highrisk anastomoses, many autologous materials were
tried to re-inforce such anastomosis including greater
omentum[8]. However, this ﬂap is not usually available
due to previous resection, or not long enough due to
massive adhesions that may make its use difﬁcult.
Moreover, some assume that the omentum lacks
strength and produce less resistance to tension on an
anastomosis[6]. Some claim that it does not provide any
real advantages to protect the anastomoses[9].
The seromuscular ﬂap has been used by Moriura
et al in patients with Behcet’s disease[1]. It is known
that the submucosa has a rich vascular and lymphatic
plexus and it is a collagen rich layer which promotes
better healing[10]. Moreover, it is assumed that this ﬂap
may reduce tension on the anastomosis caused by
peristaltic movements[11]. It may provide an additional
support to the anastomosis until it reaches normal
tensile strength and it may prevent the adverse effect
of corticosteroids on intestinal anastomoses[12].
Many studies support the use of seromuscular ﬂaps
to surgically challenging sites where there are factors
threatening the healing like infection and irradiation,
such as repair of recurrent broncho-cutaneous ﬁstulas,
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CONCLUSION
Re-inforcement of the intestinal anastomosis with
a seromuscular ﬂap is a simple, feasible, and effective
protective adjunctive maneuver that can minimize the
risk of intestinal anastomotic leak. Our study supports
the use of this pedicled ﬂap technique, especially, in
patients whose anastomoses carry a high risk for
disruption and leakage. Reinforcement should be
considered as an adjunct, not a substitute to proper
surgical principles in constructing a reliable intestinal
anastomosis.
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ABSTRACT
Objective: To assess the obstetric outcome of teenage
pregnancies
Design: Retrospective study over a 5-year period
Setting: Obstetric Unit, King Fahad Hospital, Dammam
University, Dammam, Saudi Arabia
Subjects and Methods: Three hundred and forty-two
nulliparous adolescents ≤ 19 years with singleton pregnancy
were compared with 342 nulliparous control patients, 20-30
years, with singleton pregnancy as regards their obstetric
outcome
Intervention:
Each control patient who delivered
immediately after the teenage patient was selected for the
study.
Main Outcome Measure: Complications and ﬁnal obstetric

outcome of teenage pregnancies as compared to controls
Results: Complications encountered among the teenagers
as compared with controls were anemia (p < 0.0001),
preterm delivery (p = 0.0284) and low birth weight babies
(p = 0.0330). Pregnancy induced hypertension, diabetes
mellitus, antepartum hemorrhage, operative delivery rate
and neonatal intensive care unit admissions were similar in
both groups. Perinatal outcome in the adolescent and control
groups was not signiﬁcantly different.
Conclusions: Teenage pregnant women are considered a
high-risk group with an increased incidence of anemia,
preterm labor and low birth weight babies. Meticulous
antepartum and perinatal monitoring would be required to
achieve the best outcome in teenage pregnancies.

Key Words: adolescent pregnancy, low birth weight babies, preterm labor

INTRODUCTION
Pregnancy in adolescent girls is a global problem.
The incidence of teenage pregnancy in the USA of
5.2%[1] differs from the developing countries where an
incidence of 10% has been reported from India[2]. There
is conﬂicting evidence regarding the obstetric outcome
in teenagers[3,4]. Several studies have found an increased
incidence of medical and obstetric complications
including anemia, hypertensive disorders, preterm
labor, low birth weight (LBW) babies and operative
delivery among teenagers[2,5]. Relative immaturity in
development of teenagers is thought to be responsible
for most of the problems. Unplanned pregnancy, low
socioeconomic status, poor healthcare facilities, besides
cultural practices are high-risk factors as suggested in
some studies[2,6,7]. Contrary to these ﬁndings, other
reports have shown that adolescent pregnancies are no
different in outcome than pregnancies in older women
and are not considered high-risk[4,8].
Most previous studies have been undertaken in
areas of social and economic deprivation[2,6,9]. In the

afﬂuent community, marriage of adolescent girls is a
common practice encountered among all social classes.
This prompted the author to determine whether
pregnancies in teenagers are at a higher risk of adverse
obstetric outcomes in the existing cultural and socioeconomic background.
SUBJECTS AND METHODS
A retrospective study of 342 nulliparous patients
≤ 19 years who had singleton pregnancies and who
delivered at the University Hospital, Dammam, Saudi
Arabia between January 2005 and December 2009,
was undertaken. For each study patient, the ﬁrst
nulliparous mother aged between 20-30 years with
singleton pregnancy, who delivered immediately
after the teenage mother during the study period was
taken as the control. The patients in the study were all
Saudi nationals. All the patients’ ﬁles were retrieved
from the medical records department of the hospital
for collection of data. Information noted included
maternal characteristics, antenatal complications
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incidence of 4.7%. This rate remained steady over the
ﬁve years (Table 1). The younger teenager (13 - 16 years)
accounted for 24.6% of the cases. Multiparous patients
were not included in the study. Patient data and
pregnancy complications are shown in Table 2. Fewer
teenage mothers attended the antenatal clinic regularly
(less than six visits during the pregnancy) compared
with the older mothers and this was statistically
signiﬁcant (p = 0.0253). The body mass index (BMI)
calculated at the booking visit in early pregnancy was
lower in the teenagers than controls (p = 0.0374), but
the height was not statistically signiﬁcant. Smoking,
alcohol and drug use are non-existent in this group
of patient population. The patients were routinely
screened for sexually transmitted infections such as
syphilis, gonorrhea and HIV; no cases were detected.
The incidence of anemia was 24.6% compared with
12.6% in the control, which was statistically signiﬁcant

Table 1: Hospital incidence of nulliparae teenage pregnancies
over the 5-year study period
Year

2005

2006

2007

2008

Incidence (%)

4.5

4.6

4.8

4.7

2009 Mean
4.9

196

4.7

(anemia – hemoglobin < 10 g/dl; pregnancy induced
hypertension (PIH) – blood pressure ≥ 140/90 mmHg
after 20 weeks gestation; preterm delivery – delivery
< 37 weeks gestation; low birth weight (LBW) baby –
birth weight below the 10th per centile for gestational
age); labor, delivery and perinatal outcomes were
noted for both the groups of patients and analyzed.
History of smoking, alcohol consumption and drug
intake were obtained from the patients’ records. These
items are routinely noted during the ﬁrst antenatal
visit. This study was approved by the hospital ethical
and research committee.

Table 2: Patient characteristics and pregnancy complications in the study and control groups
Features

Patient group
N = 342 (%)

Control
N = 342 (%)

OR (CI)

p-value

Antenatal care
Maternal height (cm)
BMI (kg/m2)
Anemia
PIH
Diabetes mellitus
Placenta previa
Abruptio placentae
Preterm delivery

285 (83.3)
154.1 ± 2.3
20.4 ± 2.5
82 (24.0)
20 (5.8)
4 (1.2)
42 (12.3)

306 (89.5)
153.6 ± 2.4
20.8 ± 2.8
44 (12.9)
14 (4.1)
4 (1.2)
2 (0.6)
6 (1.7)
26 (7.6)

0.588 (0.376-0.920)
NS
(-0.777 to -0.023)
2.131 (1.479-3.039)
1.409 (0.739-2.683)
1.713 (1.064-2.757)

0.0253*
0.0764
0.0374*
0.0001*
0.322
0.765
0.0284*

* Statistically signiﬁcant, OR= Odds Ratio; CI = Conﬁdence Interval; BMI = Body Mass Index ; NS = Not Signiﬁcant; PIH = Pregnancy
Induced Hypertension

Statistical analysis was carried out utilizing the
Statistical Package for Social Sciences (SPSS) version
17. Student’s t-test was used for continuous variables
and X2 or Fisher’s exact test (where appropriate) for
analysis of categorical variables. A p-value of < 0.05
was considered signiﬁcant. Odds Ratio (OR) with 95%
Conﬁdence Interval (CI) was used to quantify risk.
RESULTS
There were 342 nulliparous, teenage deliveries
in the hospital during the study period giving an

(p < 0.0001, OR 2.131, CI 1.471-3.089). Preterm delivery
occurred in 15.2% of the patient group and 7.2% in the
control group (OR 1.713, CI 1.065 - 2.757, p = 0.0284).
The incidence of PIH, diabetes mellitus, breech
delivery at term, and antepartum hemorrhage was not
signiﬁcant in the patient groups.
Mode of delivery and intrapartum complications
are shown in Table 3. Assisted vaginal delivery
(instrumental and breech deliveries) was not
signiﬁcantly different in the two groups. The rate of
14.0% cesarean deliveries among the patient group

Table 3: Mode of delivery and intrapartum complications
Complications
Normal delivery
Instrumental delivery
Cesarean section
Breech delivery
PPH
Retained placenta

Study group
N = 342 (%)

Control
N = 342 (%)

OR (CI)

p-value

281(82.2)
6 (1.7)
48 (14.0)
7 (2.1)
5 (1.5)
3 (0.9)

278 (81.3)
10 (2.9)
45 (13.2)
9 (2.6)
4 (1.2)
4 (1.2)

1.057 (0.734 - 1.522)
0.600 (0.226 - 0.159)
1.082 (0.718 - 1.630)
0.763 (0.297 - 1.958)
-

0.7816
0.3548
0.7532
0.6448
0.5276
0.7318

OR= Odds Ratio; CI = Conﬁdence Interval; BMI = Body Mass Index ; NS = Not Signiﬁcant; PPH = Postpartum Hemorrhage
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Table 4: Outcome of pregnancies in younger (≤ 16 years) Vs older
(17 - 19 years) teenagers
Complications

≤ 16 Years
N = 84 (%)

17 - 19 years
N = 258 (%)

p-value

21 (25.0)
5 (5.9)
11 (13.1)
70 (83.3)
2 (2.4)
12 (14.3)
2 (2.4)
7 (8.3)

61 (23.6)
15 (5.9)
31 (12.0)
211 (81.8)
4 (1.6)
36 (14.0)
5 (1.9)
20 (7.7)

0.8831
1.0000
0.8484
0.8699
0.3424
1.0000
0.6821
0.8191

Anemia in pregnancy
PIH
Preterm delivery
Normal delivery
Instrumental delivery
Cesarean section
Breech delivery
Low birth weight babies

PIH = Pregnancy Induced Hypertension

was found to be similar to the control (13.1%). The
common indications for cesarean section in the study
group were fetal distress, failure to progress, breech
presentation, and severe PIH. In the control group,
cesarean deliveries were commonly performed for
fetal distress and failure to progress. Incidence of
primary post partum hemorrhage (PPH) and retained
placenta were similar in both the groups. Table
4 shows that the pregnancy complications in the
younger (≤ 16 years) Vs older (17-19 years) teenagers
were not statistically signiﬁcant. Besides; there was no
signiﬁcant difference in the regression analysis done
for pregnancy complications in these two groups of
patients.
Perinatal outcome is shown in Table 5. The overall
mean birth weight was average in the two groups but,
the study group had a signiﬁcantly lower mean birth
weight (p = 0.0001). LBW babies (< 2500 g) in the study
group was statistically signiﬁcant (p = 0.0330). Apgar
scores at 1 and 5 minutes of the babies in the two
groups and rates of neonatal intensive care unit (NICU)
admissions were no different in the two groups. The
incidence of congenital fetal malformations was not
statistically signiﬁcant. Multiple congenital anomalies,
Dandy-Walker syndrome and heart malformations

were the common entities in the two groups. Perinatal
mortality (PNM) rates in the study and control groups
of patients were 17.5 / 1000 deliveries Vs 14.6 / 1000
deliveries, respectively.
DISCUSSION
Teenage pregnancy is encountered commonly in
obstetric practice in this population because of early
marriage and desire for large families. The incidence of
4.7% teenage deliveries has been steady in this hospital
over the period of study which conforms to that in
the USA (5.2%)[1]. A much higher incidence of 10%
was reported from India[2] and 11% from South-east
Turkey[10]. The UK has the highest teenage pregnancy
rate (4.2%) in Western Europe[11].
Published reports to date on the outcomes of teenage
pregnancies have been contradictory. Several studies
have found that pregnant adolescents are at a higher
risk of anemia, preterm delivery, PIH, LBW babies
and operative delivery[2,12,13]. Contrary to this, other
studies found no such higher incidence of antenatal,
intrapartum and perinatal complications among
teenagers[7,8]. A higher proportion of the study patients
booked late (> 20 weeks) and attended antenatal care
irregularly. This may be due to lack of understanding
of its importance, or shyness and reluctance to seek
medical advice. This issue could not be investigated
due to the retrospective nature of the study.
Anemia was a common antenatal complication
in this study with the prevalence twice that of the
control. This is comparable with other studies which
have reported two to three-fold increased risk of
anemia among teenagers than older women[2,4,14-16].
Reports from the developing and developed world
are unanimous about this increased risk of anemia in
teenage mothers.
Preterm delivery (12.3%) was a major complication
among the teenagers (Vs 7.6% in the control group).
Many previous studies have also reported a high
incidence of preterm labor[2,4,15,17], while others did

Table 5: Perinatal outcome in the patients
Outcome
Birth weight (g)
LBW ( < 2500 g)
Macrosomia > 4000 g
Apgar scores
@ 1 minute
@ 5 minutes
NICU admissions
Congenital fetal anomalies
Stillbirths
PNM Rate/1000 deliveries

Study group
N = 342 (%)

Control
N = 342 (%)

OR (CI)

p- value

2956 ± 391
27 (7.9)
3 (0.9)

3284 ± 419
13 (3.8)
6 (1.8)

1.843 (1.015 - 3.345)
2.169 (1.099 - 4.279)

0.0001*
0.0330*
0.732

7.8 ± 1.4
8.5 ± 1.2
57 (16.7)
13 (3.8)
4 (1.2)
17.5

7.8 ± 1.6
8.8 ± 1.2
42 (12.3)
8 (2.3)
3 (0.9)
14.6

1.436 (0.962 - 2.144)
1.577 (0.697 - 3.565)
-

NS
NS
0.0806
0.2996
NS
NS

*- statistically signiﬁcant, LBW – low birth weight, NICU – neonatal intensive care unit, PNM – perinatal mortality
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not corroborate this ﬁnding[8,14]. The increased rate
of preterm labor in the present study could be a
form of adaptive response in the immature mother
to ensure optimal fetal outcome, as there was no
signiﬁcant difference in the perinatal morbidity
and mortality compared with the control mothers.
Possible adverse effects of smoking, alcohol, drugs
and sexually transmitted diseases are non-existent in
female teenagers in this society. Although, a higher
incidence of PIH was found in the study group than the
control, it was not statistically signiﬁcant. Maybe, the
immunological basis for PIH is intrinsically increased
with young maternal age. Some studies in the literature
conﬁrm higher rates of preeclamsia[2,15,16], while others
do not[4,7,8,14].
Spontaneous vaginal delivery has been reported
in the literature to be higher in adolescent pregnant
mothers[2,4,7,8] and conforms favorably to the results
of this study. Effective myometrial function and
greater connective tissue elasticity in teenagers are
likely contributing factors for normal delivery. LBW
babies in this study might also explain the higher
vaginal delivery rate among teenagers. The rates of
instrumental delivery and cesarean section were not
higher in the study patients and are similar to some
reports[2,4,8]. The incidence of cesarean section in this
hospital during the study period of 16.6% was slightly
higher than the study patients which could be due to
the increased obstetric complications encountered in
elderly and high parity patients.
The statistically signiﬁcant ﬁnding of LBW babies
in the study group (7.9% compared with 3.8% in
the control group, p = 0.0330), is in accordance with
previous studies[2,5,12,13] and may be due to pregnancy
at a younger age with gynecologic immaturity,
inadequately developed utero-placental blood
supply and constitutional build[2,4,8,17]. Additionally,
the inﬂuence of socio-demographic factors has been
suggested in one report[17]. Studies comparing the
outcome of older Vs younger teenagers showed
variable results. One study found higher rates of
preterm delivery, LBW and low Apgar scores in
mothers ≤ 15 years compared with older teenagers[17].
In the present study, no difference in the pregnancy
complications were found in the young Vs older
teenagers which conform to some studies in the
literature[8,18].
In the USA and UK, teenage pregnancy poses a
social problem, mainly due to the existing cultural
freedom resulting in unplanned pregnancies in single
adolescent girls. These mothers are more likely to be of
the lower social strata, and receive scanty family and
economic support. In contrast, marriage of adolescent
girls is a common practice in this community among
all social classes, with pregnancies resulting within
wedlock. The teenage mothers receive the full family
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and economic support to maintain their health along
with availability of free and modern nationwide health
care services.
The corrected perinatal mortality (PNM) rate in
both groups studied was similar and corresponded
to the overall PNM rate (18 / 1000 deliveries) in this
unit. The recent conﬁdential enquiry into maternal
and child health (CEMACH - 2008)[19] from UK has
reported a high PNM rate in the < 20-year age group
of mothers. Higher PNM rates in teenage pregnancy
have been quoted by several authors[2,9,20,21]. This
may be a reﬂection of socio-demographic factors
and non-availability of free and efﬁcient medical
services[21]. Until free and efﬁcient maternity care
and hospital services are available to all teenager
mothers globally, they should be managed as a highrisk obstetric category[22]. Postnatal family planning
was discussed with all the teenagers in the clinic and
they were encouraged to space future pregnancies.
They should be made to understand that repeat
pregnancies have a higher risk of stillbirth and
preterm delivery[13].
CONCLUSION
It is evident from this study that teenage pregnancies
are to be considered at higher risk of anemia, preterm
labor and LBW babies. Close supervision during
pregnancy and meticulous monitoring in labor will
be necessary to ensure an overall better outcome in
teenage pregnancies.
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ABSTRACT
Objectives: To assess the results of closed reduction and
percutaneous ﬁxation of Lisfranc injuries
Design: Retrospective
Setting: Al-Razi Orthopedic Hospital, Kuwait
Subjects: Seventeen patients with 19 Lisfranc joint fracture
dislocations admitted and treated during the period from
January 2006 to July 2008
Intervention: Closed reduction and percutaneous ﬁxation
or open reduction and internal ﬁxation (ORIF) if closed
reduction failed
Main Outcome Measures: The success or otherwise of closed
reduction and percutaneous ﬁxation
Results: Functional results were assessed using AOFAS

Midfoot rating scale. In closed reduction group, excellent
results were obtained in six cases (35%); results were good
in nine cases (53%), fair one case (6%) and poor in one case
(6%). In the ORIF group (two patients), the result was fair in
one case and poor in the other.
Conclusion: Closed reduction and percutaneous ﬁxation
is a possible alternative treatment modality of Lisfranc
joint fracture dislocation, especially when soft tissue is in
poor condition. This modality of treatment is not suitable
in cases with complex Lisfranc fracture dislocation with
entrapped tibialis anterior tendon or combined ChopartLisfranc fracture dislocation in which formal open reduction
is indicated.

KEY WORDS: Hardcastle classiﬁcation, Lisfranc’s injury

INTRODUCTION
Tarso-metatarsal joint fracture dislocation is rare,
with an incidence of about one per 55,000 people
per year, corresponding to 0.2% of all fractures[1].
Regarding the anatomy of tarso-metatarsal joints,
the second metatarsal (MT) base is the “keystone” of
Lisfranc complex. The medial and lateral cuneiform
bones provide support on either side of the base of
second MT, locking it in place. The other four MTs
have relatively little bony support[2].
Lisfranc joint complex can be divided into three
columns. The most mobile column is the lateral one,
which consists of 4th and 5th MTs and cuboid. The rigid
column is the middle one, consisting of 2nd and 3rd
MTs and middle and lateral cuneiforms. The medial
column consists of 1st MT and medial cuneiform and
is between these two columns regarding stability. The
base of the 2nd MT is locked in the mortise formed by
all cuneiforms bones. The Lisfranc ligament is a plantar
structure between the medial cuneiform and the base
of 2nd MT. This ligament is the largest and strongest
ligament in the tarso-MT articulations[3].

The two major causes of Lisfranc’s joint injuries
are low-energy trauma like sports-related injuries and
high-energy trauma such as motor vehicle accidents. In
low-energy settings, tarso-MT joint injuries are caused
by a direct blow to the joint or by axial loading along
the metatarsal bones (MTBs), either with medially
or laterally directed rotational forces. In high-energy
injuries, the method of loading is not signiﬁcantly
different, but the energy absorbed by the articulations
results in signiﬁcantly more collateral damage to
bony and soft-tissue structures, creating such injuries
as MT fractures, cuneiform instabilities, and cuboid
fractures[4].
Several classiﬁcation systems have been described
for Lisfranc injuries. Injuries are categorized as pure
Lisfranc joint dislocations, Lisfranc joint fracture
dislocations and combined Chopart-Lisfranc joint
fracture dislocations. Pure Lisfranc joint dislocations
(ligamentous) are classiﬁed by Nunley and Vertullo
as: Stage I is a sprain of the Lisfranc ligament with no
measurable diastasis between the medial cuneiform
and the base of the second MT or loss of arch height on
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Fig.1: Hardcastle classiﬁcation modiﬁed by Myerson[5]

weight-bearing radiographs with the Lisfranc complex
is stable. Stage II sprains result in diastasis of 1 - 5 mm
between the base of the second MT and the medial
cuneiform with no loss of arch height. This injury may
be associated with more-signiﬁcant displacement, and
in such cases, the Myerson classiﬁcation should be
used to describe the injury[5]. The most commonly used
classiﬁcation for Lisfranc joint fracture dislocations is
the classiﬁcation proposed by Hardcastle and modiﬁed
by Myerson 1986: Type A refers to a total incongruity,
type B to a partial incongruity (B1 medial column and
B2, affecting one or more tarso MT joints of the middle
or lateral column) and type C to a divergent injury
with the 1st MT displaced medially and the middle and
lateral column laterally (Fig. 1)[6].
Radiological examination of Lisfranc injuries
includes plain X-ray and CT scan. Accurate diagnosis
of Lisfranc joint injury requires good understanding of
normal anatomic relationships of the joints: The lateral
border of the base of the ﬁrst MT aligns with the lateral
border of the ﬁrst cuneiform, the medial border of the
base of the second MT aligns with the medial border
of the second cuneiform, and the lateral border of the
base of the third MT aligns with the lateral border of
the third cuneiform. The medial border of the base of
the fourth MT may align with the medial border of

the cuboid; however, differences of 1 - 2 mm are not
uncommon. The ﬁfth tarso-MT relationship is more
variable; if present, a notch on the articulating surface
of the ﬁfth MT may align with the lateral aspect of the
cuboid. The relationship between the second MT and
the second cuneiform is the most consistent (Fig. 2)[7].
Anatomical reduction, soft tissue care and
stabilization of the Lisfranc joint is imperative for
good outcome. Treatment modalities of Lisfranc
injuries include, 1) Non-operative in the form of closed
reduction without internal ﬁxation indicated when
there is sufﬁcient stability after reduction in anatomic
position or there are contraindications for operative
treatment. 2) Closed reduction with percutaneous
ﬁxation using screws or K-wires, indicated when
closed reduction is successful but the reduced joints
are not considered to be stable. 3) Open reduction and
internal ﬁxation, (with optional additional external
ﬁxation) performed if closed reduction failed, in
all open injuries and in all cases with compartment
syndrome. However, if a massive swelling without
compartment syndrome was observed, the operative
procedure should postponed until the swelling has
gone down[8].
Radiologic criteria for operative treatment include:
1) Widening > 4 mm between 1st and 2nd MT, 2) Tarso-

September 2012

KUWAIT MEDICAL JOURNAL

202

Post-traumatic arthritic changes during follow-up
radiographic evaluation remains the most common
complication after Lisfranc injuries. These changes
range from slight degenerative changes to complete
loss of joint space. Additionally, one should take into
consideration that the initial articular cartilage damage
that occurs at the time of injury cannot be estimated
preoperatively, but it is only appreciated after an
adverse outcome becomes obvious. Furthermore, the
prevalence of degenerative radiographic changes is
considerable, even though it might not correlate with
symptoms. Which patients and how many of them
are going to need an arthrodesis in the future is not
evident[13].

Fig. 2: Normal alignment of TMT joints in plain X-ray[6]

MT incongruence of > 2 mm, 3) Entrapment of bony
fragments in the joint (e.g., fragment of 2nd MT base)
and 4) Entrapment of soft tissue in a joint, (e.g., tibialis
anterior tendon), the so-called complex dislocation[9].
Screw ﬁxations of medial column allow a stable
situation to be maintained for the period of time
needed for ligamentous healing. Some authors
have suggested medial plate ﬁxation instead of
trans-articular screws to avoid articular damage[10].
K-wire should be used only in the more mobile
lateral column of the 4th and 5th tarso-MT joints[11].
There is no consensus on whether the screws should
be removed or not, while K-wires are generally
removed within 6 - 12 weeks postoperatively[12].

SUBJECTS AND METHODS
From January 2006 to July 2008, a total of
17 patients (19 cases) of Lisfranc joint fracturedislocation were operated upon at Al-Razi Hospital,
Kuwait and included in the study. Twelve patients
were male and ﬁve were female. The mean age was
33.3 years (range, 17 - 72 years). The mechanism of
injury was motor vehicle accident in four cases, fall
from height in ﬁve cases, sport related injury (mainly
football ) in six cases, fall of heavy object in one case
and simple fall in one case. Associated injuries were
found in nine patients. In all cases, the injury was
closed, and there were two patients with bilateral
injuries. All cases were operated on within the 1st
day of the injury and closed reduction was achieved
in all cases except one, in which the diagnosis was
late due to head trauma and patient was operated in
the 2nd week by open reduction and internal ﬁxation
after closed reduction failed due to tibialis anterior
tendon entrapment between the base of the ﬁrst and
the second MT (Table 1).
Injuries were classiﬁed according to modiﬁed
Hardcastle classiﬁcation system (Table 2).
Surgical Technique
Under general or spinal anesthesia and without
using a tourniquet:

Fig. 3: Method of reduction (traction & forefoot manipulation) A: Traction by pulling the toes B: Traction by pulling the forefoot C: Forefoot
varus or valgus stress
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Table 1: Data of all cases
S.
no

Age

Sex

Mechanism

1
2
3
4

42
31
43
17

M
M
F
F

Sport
FFH
FFH
RTA

5
6
7
8
9
10
11
12
13
14
15
16

54
39
32
52
25
22
19
37
37
31
29
34

M
M
M
F
M
M
M
F
F
M
M
M

17
18
19

25
34
34

F
M
M

Sports
Sports
FFH
Simple fall
Sports
RTA
Sports
FFH
FFH
RTA
RTA
Fall of heavy
Object
Sport
FFH
FFH

Date of
Surgery

Side

Associated Injuries

Reduction

Classiﬁcation

AOFAS
Score

Results

1st day
1st day
1st day
1st day

L
R
L
L

Closed
Closed
Closed

B2
B1
A

100
87
87

Excellent
Good
Good

1st day
1st day
1st day
1st day
1st day
2nd week
1st day
1st day
1st day
1st day
1st day

L
L
L
L
L
R
L
L
R
R
L

L Femur
L lateral Mall. L 2nd ,3rd & 4th MT
Heads
L Cuboid & 5th MT Head
L Navicular & 3rd MT shaft
Head injury 2nd, 3rd MT Heads
L patella
Pelvis
R Tibial Plateau

Closed
Closed
Closed
Closed
Closed
Open
Open
Closed
Closed
Closed
Closed
Closed

C
C
B2
B2
B1
B2
C
B2
B2
B2
A
A

67
64
88
87
85
59
85
92
87
82
70
100

Fair
Poor
Good
Good
Good
Poor
Good
Excellent
Good
Good
Good
Excellent

1st day
1st day
1st day
1st day

L
R
L
R

2nd MT shaft
-

Closed
Closed
Closed
Closed

B1
B2
A
C

100
90
97
87

Excellent
Excellent
Excellent
Good

FFH: Fall from height, RTA: Road trafﬁc accident
Table 2: Number of cases according to modiﬁed Hardcastle type
Number of cases according to Hardcastle type
Type

Number of cases

%

A
B
C

4
11
4

22
61
22

Closed reduction of dislocation and fracture by:
1) Traction: pulling the toes or forefoot and countertraction through the leg. This method realigns the
forefoot with the midfoot and regains the length of
the foot. (Fig. 3 A & B). 2) Forefoot varus or valgus
stress: to reduce varus or valgus deformity focusing
on restoring articular congruity (Fig. 3C). 3) Direct
pressure: to reduce individual MT in its anatomic

Fig. 4: Method of reduction (direct pressure) A: Image view of displaced 2nd MT B: Digital pressure to reduce MT C: Image view of reduced
2nd MT

Fig. 5: Method of reduction (bone clamp) A: Image view of 1st space widening B: Reduction by using bone clamp C: Image view after
reduction
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Fig. 6: Method of reduction (K wires joystick) A: K wire through the distal shaft as a joystick B: Temporarily maintain the reduction using
K wire

position (Fig. 4). 4) Bone reduction forceps: using a
pointed bone reduction forceps to reduce the displaced
bone, closing the joint gap and to temporarily maintain
the reduction (Fig. 5). 5) K-wires (joystick): insertion

of K-wire through the distal shaft of displaced MT,
then manipulate the wire as a joystick to reduce the
displaced MT, then advance the wire proximally
through the base of the bone and crossing the joint in

Fig. 7: Fixation of medial column A: Drilling of screw from medial cuneiform to the base of 2nd MTB B: Image view of 1st screw C & D :
Additional stability by insertion of one screw in crossing manner with 1st one
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Fig. 8: Fixation of lateral column. A & B: Fixation of 4th MT (x-ray), C & D: Fixation of 5th MT (x-ray)

Fig. 9: Case No. 6, type B2 Lisfranc injury
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articulation with the cuneiform or cuboid bone (Fig. 6).
Temporarily maintain the reduction using K- wires or
pointed reduction forceps.
Percutaneous ﬁxation of fracture dislocation:
Deﬁnitive ﬁxation was done as follows:
1. Fixation of the medial column by 3.5 mm
cannulated screws as follows: 1) One screw from
medial cuneiform to the base of 2nd MTB (Fig.
7A & B). 2) Additional stability can be obtained
by insertion of one screw in crossing manner
with ﬁrst one, i.e., from the base of 1st MT to the
intermediate cuneiform (Fig. 7C & D). 3) In cases
of comminution of 2nd MT base, splinting of the
base of 2nd MTB by insertion of two screws one
from the base of 1st MT to medial cuneiform and
2nd screw through base of 3rd MT to the lateral
cuneiform. Alternatively one screw can be used to
ﬁx shaft of 2nd MT to middle cuneiform bypassing
the comminuted base.
2. Fixation of lateral column: Using one or two Kwires from the distal shaft of 4th MT and / or 5th
MT just above the metaphyseal ﬂare proximally
through the cuboid bone (Fig. 8).
3. Fixation of middle column (3rd MT base and lateral
cuneiform): After ﬁxation of medial and lateral

Fig. 10: Case No. 15, type C Lisfranc injury
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column, check stability of middle column. Usually,
this joint becomes stable, as it is splinted by the
medial and lateral column but, if instability is
noticed, the joint was ﬁxed with one transarticular
crossing screw. Postoperative radiographs were
assessed in anteroposterior, lateral and oblique
view (Fig. 9, 10, 11).
Follow up
Patients were followed up initially at two-weekly
intervals up to six weeks, then every six weeks for
three months, every three months for one year, and
then every six months. Our protocol in postoperative
follow up was: (1) Non-weight bearing for six weeks
with the foot protected in below- knee slab during the
ﬁrst three weeks. (2) Removal of K-wires at the end of
6th week. (3) Partial weight bearing was allowed for
another six weeks. (4) Full weight bearing was allowed
at the end of the third month.
The follow-up duration ranged from 36 - 48 months
(mean, 42 months). Results were evaluated using the
functional criteria proposed by AOFAS Midfoot Scale
of American Orthopedic Foot and Ankle Society. Forty
ﬁve points were assigned to function, forty points to
pain, and ﬁfteen points to alignment (total hundred
points) (Fig. 12)[14].
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Fig. 11: Case No.19, type A Lisfranc injury
Table 3: Results according to mechanism of injury
Mechanism
Sports
FFH
RTA
Simple fall
Fall of heavy object

Number of patients
6
5 (2 bilateral)
4
1
1

Results ( No. of cases)
Excellent

Good

Fair

Poor

3
1
1
1

1
6
2
1
-

1
-

2
-

FFH: Fall from the height, RTA: Road trafﬁc accident

RESULTS
Sport injuries were the most common mechanism
of injury (6 patients) followed by fall from height in
ﬁve patients. Two of them were bilateral (Table 3).
Closed reduction was achieved in 17 cases (89%).
Closed reduction failed in two cases and open reduction
was performed. In ﬁrst case of open reduction there
was an associated Chopart joint fracture subluxation
with fracture of the navicular bone. This case showed a
poor outcome. In the 2nd case there was tibialis anterior
tendon entrapment inside the joint and this case
showed a good result. In the closed reduction group,
excellent results were obtained in six cases (35%);
results were good in nine cases (53%), fair in one case
(6%) and poor in one case (6%), (Table 4).
Results according to classiﬁcation type showed
that, satisfactory results were obtained in all cases with

Table 4: Overall results of closed reduction group (18 cases)
Grade

Number of cases (n = 18)

%

Excellent
Good
Fair
Poor

6
9
1
1

35
52
6
6

Type A (4 cases), nine cases out of 11 with type B and in
three out of four cases with type C fractures (Table 5).
No infection or skin complications were seen in
any case. Patients returned to normal activity on an
average of 3.5 months. The two patients with poor
results had concomitant midfoot fractures of navicular
and cuboid bones respectively. The patient who had fair

September 2012

KUWAIT MEDICAL JOURNAL

208

Table 5: Results according to modiﬁed Hardcastle classiﬁcation
type
Results according to classiﬁcation types

A
B
C

Fig. 12: AOFAS Midfoot Scale of American Orthopedic Foot and
Ankle Society[11]

result reduced his activity level, due to continued pain
and swelling and radiologic signs of Sudeck’s atrophy.
He was treated with active and passive movements,
NSAID and limb elevation. The patient recovered
after 4 weeks with residual stiffness of midfoot. On
follow up, 6 cases (31.5%) showed degenerative
changes of secondary osteoarthritis during the 2nd and
3rd postoperative year.

Excellent (%)

Good (%)

Fair (%)

Poor (%)

2 (11)
3 (17)
1 (5.5)

2 (11)
6 (33.5)
2 (11)

1 (5.5)
-

1 (5.5)
1 (5.5)

DISCUSSION
Evaluating the Lisfranc trauma patient necessitates
a high index of suspicion, especially, in multiple
trauma patients and in injury to the foot in which the
forefoot is ﬁxed or trapped and then twisted.
Lisfranc joints injuries include: 1) pure ligamentous
injuries (Lisfranc sprain & pure dislocation), 2)
ligamento-osseous injuries (fracture dislocation)
including two subtypes, A) Lisfranc joint fracture
dislocation, B) combined Chopart- Lisfranc joint
fracture dislocations. 3) complex Lisfranc fracture
dislocation, it is better to categorize this injury as a
separate type of Lisfranc joint injury due to its unique
patho-anatomical and radiological features. It is an
unusual injury characterized by presence of Lisfranc
fracture dislocation and a diastasis between medial
and middle cuneiform with inherent irreducibility
by closed means due to tibialis anterior tendon
interposition between the cuneiform bones that
blocks the reduction. This cuneiforms diastasis is a
characteristic radiologic feature[15].
In treatment of Lisfranc injury, the most important
prognostic factor of Lisfranc injuries is directly related
with obtaining an adequate anatomic reduction and
the most signiﬁcant portion is the diastasis between the
ﬁrst and second MTBs, which often leads to continued
subluxation and eventually arthrosis. Widening of
more than 4 mm between the ﬁrst and second MTBs
or tarso-MT incongruence of more than 2 mm, are the
indications for surgical treatment[16,17].
Also, the more unfavorable functional results are
directly proportional to the length of time that elapsed
between diagnosis and treatment (the longer the period
of delay the lower the score)[18]. So, early surgical
treatment is very important in preventing and / or
treating the foot compartmental syndrome, which
is the most frequent and feared complication[19]. In
addition, the soft tissue envelope should be respected,
and if there is swelling, surgery should delayed until
the skin wrinkles appear indicating that the swelling
has subsided, since the soft tissue damage that causes
that swelling may inﬂuence the outcome more than
the delayed operative procedure itself[8,20]. However,
in the delayed setting, the surgical correction of the
length and shape of the longitudinal arch is considered
to be technically challenging[21].
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Fig. 13: Complex Lisfranc fracture dislocation with entrapped tibialis anterior tendon: A. X-ray picture of the case presented by Denton, 1980
B. Patho-anatomy of the injury (Denton, 1980) C & D. X-ray of our case with failed closed reduction (Case No. 10)

Percutaneous reduction and screws ﬁxation
of Lisfranc injuries gives the advantage of early
minimally invasive surgery with less peri-operative
morbidity and less soft tissue complications like
wound breakdown and infection. Also, it has a faster
recovery time and shorter hospital stay compared with
traditional open procedures.
In this study, anatomic reduction was achieved
in all cases except two. The ﬁrst case was a complex
Lisfranc fracture dislocation with entrapped tibialis
anterior tendon. This is matched with that reported
by Denton et al. Denton said that the complex Lisfranc
fracture dislocation is irreducibe by closed means and
need open reduction[15] (Fig. 13). The second case of
failure to achieve anatomical closed reduction was
a case of combined Chopart-Lisfranc joint fracture
dislocation with fractured navicular bone. This matches
with what was reported by Richter in 2002 that the
Chopart- Lisfranc fracture dislocation results in a high
degree of residual impairment and anatomic open
reduction and optimal internal stabilization should be
done to improve the ﬁnal outcome[8]. The two patients
with poor results had combined Chopart- Lisfranc
fracture dislocation and this also matches with that
reported by Richeter et al who observed signiﬁcantly
lower scores in patients with Chopart-Lisfranc fracture
dislocations[8].

Although there were a small number of cases in this
study, the results of closed reduction and percutaneous
ﬁxation of Lisfranc joint fracture dislocation are
encouraging. The satisfactory results (excellent and
good results) were achieved in 87% of cases and there
were no cases with compartmental syndrome, wound
dehiscence, or infection (Table 6).
Table 6: Prognosis with associated injuries
Associated injuries

Number
of cases

L Femur
L lateral mall. L 2nd ,3rd & 4th MT heads
L Cuboid & 5th MT head
L Navicular & 3rd MT shaft
Head injury 2nd ,3rd MT heads
Pelvis
L patella
R Tibial plateau
2nd MT shaft

1
1
1
1
1
1
1
1
1

Results
Good
Fair
Poor
Poor
Good
Good
Good
Excellent
Excellent

Six (31.5%) patients showed degenerative changes
of secondary osteoarthritis (the two cases with poor
outcomes, the case with fair outcome and three
cases with good outcome). These results match with
Muller’s ﬁndings. Muller said that the reported rate of
post-traumatic arthritis is variable ranging from 25 to
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50%. He attributed the arthritis to articular damage at
the time of injury and the degree of comminution. He
concluded that the radiologic presence or absence of
arthritis often shows little correlation with functional
outcome or subjective rating[20].
Although our study did not include cases with pure
Lisfranc joint dislocation (Nunley and Vertullo stage
II), this type of Lisfranc joints injuries should be treated
operatively with an initial attempt of closed reduction
and percutaneous screw ﬁxation under ﬂuoroscopic
control and open reduction reserved, only if closed
reduction failed[22].
We conclude that closed reduction and percutaneous
ﬁxation is a possible alternative treatment modality of
Lisfranc joint fracture dislocation, especially when soft
tissue is in poor condition and open reduction should
be delayed. However, this modality of treatment is
not suitable in cases with complex Lisfranc fracture
dislocation with entrapped tibialis anterior tendon
and cases with combined Chopart- Lisfranc fracture
dislocation. In these cases, and in cases of failed closed
reduction, a formal open reduction is indicated.
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ABSTRACT
Objective: To assess results of open transvesical
prostatectomy, with or without bladder neck repair, in
patients with benign prostatic hyperplasia
Design: Randomized clinical trial
Setting: Ashayer Teaching Hospital, Lorestan University
of Medical Sciences, Iran
Subjects: Six hundred patients with benign prostatic
hyperplasia (BPH), who underwent open transvesical
prostatectomy during a six-year period
Interventions: In 300 patients, bladder necks were not
repaired (case group) and in the others, bladder necks were
repaired (control group). The patients were visited by their
respective surgeon during the ﬁrst and the second weeks,
and then in the ﬁrst, the second, and the third months after
the operation. SPSS v.12 software, Chi-square, and T-tests
were used to analyze the data.

Main Outcome Measures: International Prostate Symptom
Scores (IPSS) and uroﬂometery was measured before and
after surgery
Results: Operation time (31± 6.56 Vs 40 ± 7.21 minutes),
duration of dysuria (2.95 ± 1.3 Vs 3.73 ± 1.21 weeks) and
skin incision size (4 ± 1 Vs 6 ± 1 cm) were signiﬁcantly
better in the case group (p < 0.05). There were no signiﬁcant
differences between the two groups in the hospital stay
period, hemoglobin, urinary incontinence, urethral
stenosis, bladder neck contracture, clot retention, blood
transfusion, urinary retention and orchitis.
Conclusions: Use of open transvesical prostatectomy
without bladder neck repair for patients with BPH is
logical. It can be particularly useful for obese men with
protruding abdomen since pelvis is very deep and access
to the bladder neck is difﬁcult.

KEY WORDS: complication, prostatectomy

INTRODUCTION
Benign prostatic hyperplasia (BPH) is one of
the causes of irritation and obstruction in the lower
urinary tract. The prevalence of BPH in old men
is between 50- 60%[1]. In some situations, such as
presence of bothersome, irritating or obstructing
symptoms, the treatment of BPH is prostate
resection. Nonetheless, open prostatectomy is
performed in cases with the prostate size of more
than 75 ml. Compared to transurethral prostate
resection (TURP), open prostatectomy is more
invasive, but the necessity for re-operation is less,
and treatment of some vesical problems such as big
bladder diverticulum and bladder stone is easier
than prostate resection. Open prostatectomy has
some complications, such as the contracture of
bladder neck and problems of ureteric oriﬁce. These

complications can cause a number of problems in
patients. A comparison of some complications,
during and after the transvesical prostatectomy, in
the case and the control groups is presented under
Table 1. In previous studies, massive hemorrhage,
urinary retention, bladder neck contracture,
urethral stenosis, urinary leakage, urinary infection,
wound infection and sepsis were reported as the
complications of open prostatectomy[2-7]. Open
prostatectomy is done with or without the bladder
neck repair. For repairing the bladder, the bladder
neck should be opened longitudinally near the
end of the bladder neck, and this increases the
possibility of the bladder neck contracture, urinary
retention and post-operative urinary symptoms[8].
The bladder neck repair can increase the time of
surgery and it can increase complications. Also, the
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Table 1: Comparison of some complications, during and after
transvesical prostatectomy, in the case and the control groups
Complications

Case
N = 300
n (%)

Control
N = 300
n (%)

Blood transfusion
Urethral stenosis
Bladder neck contracture
Urinary retention
Retention, obstruction and clotting
Orchitis

6 (2)
3 (1)
1 (0.3)
2 (0.7)
6 (2)
3 (1)

4 (1.3)
2 (0.7)
3 (1)
4 (1.3)
5 (1.7)
4 (1.3)

bladder neck repair, especially in obese patients, is
an arduous procedure.
In this study, we investigated the complications
of open prostatectomy, and evaluated the effect of
the bladder neck repair on these complications.
SUBJECTS AND METHODS
This randomized clinical trial was carried out
from December 2003 to February 2010 in the teaching
general hospital of Lorestan University of Medical
Sciences. We enrolled those cases that were referred
with benign prostatic hyperplasia (BPH) symptoms
and were candidates for open prostatectomy.
The patients with cardio-pulmonary disease and
diabetes, and those who were under anti-coagulant
treatment, or suspicious for prostate cancer (PSA >
4 ng/d) were excluded. In all patients, before and
after the surgery, International Prostate Symptom
Scores (IPSS) were measured. In addition, before
and after the surgery, uroﬂometery was done in all
the patients. The 600 patients who enrolled in the
study were divided randomly in case and control
groups. All surgeries (transvesical prostatectomy)
were done by an urologist. In the case group, repair
of the bladder neck was not done, but in the control
group, repair of the bladder neck was done. In the
case group, the bladder was opened transversely,
and after an incision on the bladder neck and
enucleation of the prostate, the bladder neck was not
sutured in cases where there was no jet of arterial
hemorrhage. In all patients, appropriate to the size
of the bladder neck, a 20 French two-way Foley
catheter was inserted and its balloon was ﬁlled
with 30 - 50 cc of the distilled water. After ﬁlling the
Foley balloon in the case group, the bladder neck
went under traction for 10 minutes. The bladder
neck was repaired by placing ﬁgure of eight suture
at 5 and 7 o’clock positions.
The duration of follow-up was three months.
The patients were visited by their respective
surgeon during the ﬁrst and the second weeks,
and then the ﬁrst, the second, and the third months
after the operation. According to the history, clinical
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examination, and complementary tests, if required,
the short and long-term complications in the two
groups were compared and investigated.
The SPSS v.12 software was used to analyze
the data and Chi-square and T-tests were utilized
in order to ﬁnd the interrelationship in the data.
P-values < 0.05 (two-sided) were regarded as
statistically signiﬁcant.
RESULTS
The age in the case group was 75.07 ± 9.28 years
while in the control group it was 75.97± 10.21 years.
Prostate volume in the case group was 86.3 ± 15.4
ml and in the control group was 78.5 ± 21.9 ml (p
< 0.001). Duration of dysuria in the case group was
2.95 ± 1.3 weeks, and in the control group it was
3.73 ± 1.21 weeks (p < 0.001). Operation time was
31 ± 6.56 minutes in the case group, and 40 ± 7.21
minutes in the control group (p < 0.001). Before
the operation, there was no signiﬁcant relationship
between hemoglobin (Hb) in the case group (14 ±
1.87 g/dl) and in the control group (13.98 ± 1.8
g/dl). After the operation, the Hb was 12.41 ± 1.94
g/dl in the case group and 12.25 ± 1.85 g/dl in the
control group (p = 0.45). Urinary retention in the
case group was 9.3 ± 2.95 weeks and it was 3.71 ±
1.21 weeks in the control group. The hospital stay
was 3.96 ± 0.72 days in the case group and 4.09 ±
0.8 days in the control group (p = 0.27). There was
no signiﬁcant difference between preoperative and
postoperative IPSS and urodynamic parameters
in both groups. Mean skin incision size in the case
group was 4 ± 1 cm, and in the control group it was
6 ± 1 cm (p < 0.01). In our study, no one had urinary
incontinence in both groups.
DISCUSSION
In this study, a signiﬁcant difference was
reported between skin incision sizes in the two
groups. It seems that since the surgeon did not need
to see deep into pelvis in the case group, he made
a smaller incision on the skin. Protogerou et al did
a similar study in 2010, and they used the modiﬁed
open transvesical prostatectomy method[9]. Their
skin incision size was 3 cm.
As regards the time of operation, in the case
group (31 ± 6.56 minutes) it was signiﬁcantly
shorter than that in the control group. In the study
by Gratzke et al, it was 80.8 ± 34.2 minutes[10]. In
the study by Protogerou et al, the mean time of
operation was shorter than that in our study, and it
was 24 minutes[9].
In our study, the duration of dysuria was
signiﬁcantly shorter in the case group, and this
difference may be due to the smaller incision made
on bladder in the studied method.
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As regards the mean days of hospital stay
(with the mean of four days in the case group),
considering that repair of the bladder neck was not
done, no signiﬁcant difference existed. In the study
by Concato et al the duration of hospital stay was
reported to be as long as six days[3], whereas in the
study carried out by Serreta et al, the hospitalization
period was seven days[6]. It was found to be
between 2 - 4 days in a study by Loeb et al in robotic
laparoscopic retropubic prostatectomy[11].
As regards Hb level, before and after the
operation, there was no signiﬁcant difference
between the case and control groups. In the study
by Kuntz et al, the decrease in the Hb level was
reported to be as high as 2.8g/dl[12]. In Protogerou
et al study, preoperative hematocrit was 43.4 and
postoperative hematocrit was 38.3[9].
In our study, blood transfusion was required in
six and four patients in the case and control groups,
respectively. In the study by Concato et al, blood
transfusion was required in 4.7% patients[3] and in
the study performed by Condie et al, as it was open
surgery through transvesical method, the need for
blood transfusion was reported in 1% the patients[4].
This ﬁgure in the study by Meier et al was as high
as 4.7%[13].
In our study, there was a signiﬁcant difference
between urinary retention period in the case and
control groups. Urinary retention in the case group
was 9.3 ± 2.95 weeks and it was 3.71 ± 1.21 weeks in
the control group, showing a signiﬁcant reduction
considering similar studies. In the study by Concato
et al, the duration of the urinary retention was 3.7
weeks in open prostatectomy that could be due to
the larger expansion of the bladder and injury to the
bladder muscles[3].
Urethral stenosis in both groups could not be
judged due to the limited number of cases. In the
study by Varkarakis et al in 2004, in which open
prostatectomy was carried out through the routine
suprapubic method, the urethral stenosis was
reported in one patient[8].
Bladder neck contracture occurred in one and
three patients in the case and control groups,
respectively. In a study by Kuntz et al, bladder neck
contracture was reported in two out of the sixty
patients[12]. In the study by Varkarakis et al, carried
out on 151 cases, bladder neck contracture was
reported in ﬁve patients[8]. This complication occurs
as the bladder incision is pulled toward the neck
area, sutured and repaired. In our studied method,
a smaller incision was made on the bladder and the
bladder neck was not repaired. Hence, the chances
for the occurrence of this complication were lower.
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Clot retention, because of the numbers of cases,
could not be judged. Nonetheless, in the study by
Meier et al it was reported in 6.7%patients[13]. This
difference may be due to the surgical method.
CONCLUSION
In our study, duration of dysuria, operation
time and skin incision size was meaningfully
better in the case group. There were no signiﬁcant
differences between the two groups in terms of the
hospital stay period, Hb, IPSS and urodynamic
parameters, urinary incontinence, urethral stenosis,
bladder neck contracture, clot retention, blood
transfusion, urinary retention and orchitis. Because
of less invasiveness of transvesical prostatectomy
without the bladder neck repair and other results
of this study, using this method of surgery in
patients with BPH is logical. It can be particularly
useful for obese men with protruding abdomen
since pelvis is very deep and access to the bladder
neck is difﬁcult.
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ABSTRACT
Objective: To assess common urologic problems and
recurrence of stone formation that has been linked to
metabolic abnormalities
Design: Retrospective
Setting: Department of Urology, Akdeniz University School
of Medicine, Turkey
Subject and Methods: All patients (n = 134) treated between
January 2000 and December 2010 who had recurrent urinary
stone disease after operation or shock wave lithotripsy
were included. Details of their previous treatment were also
recorded.
Intervention: Analysis of urinary stones, blood and urine
samples for metabolic evaluation
Main Outcome Measure: Evaluation of metabolic risk
management on recurrence of urinary stones for 10 years,
based on characteristics of patients, urinary stones and
detected metabolic abnormalities

Results: Five hundred and twenty-ﬁve patients’ metabolic
risk analysis was ordered due to recurrent urinary stone
disease. Only 134 (25.5%) current metabolic analyses were
returned. Mean patient (103 male and 31 female) age was
32.2 years (range: 19 - 82 years). Chemical composition of the
stones was as follows: CaOx monohydrate (48, 35.8%), CaOx
dihydrate (8, 5.9%), CaOx mono and dihydrate (70, 52.2%),
uric acid (3), CaOx monohydrate and uric acid (2), cystine
(2), and struvite (1) respectively. Metabolic risk analysis
showed some abnormality in 54 (40.2%) patients.
Conclusion: Although compliance to metabolic risk analyses
studies is low among recurrent urinary stone formers, some
signiﬁcant metabolic abnormalities can be detected in those
who are effectively screened. Recurrence of urinary stones in
patients who have metabolic abnormalities can be prevented
by appropriate medical management.

KEY WORDS: lithotripsy, medical management, metabolic analysis, percutaneous, ureteroscopy

INTRODUCTION
Urinary stone disease is a common urologic
problem and recurrence of stone formation is a
very common problem faced by urologists. Distinct
genetic, congenital, metabolic, and nutritional
mechanisms have been found to underlie this
common disorder and account for the wide variation
in the geographical prevalence and stone patterns in
different populations[1]. Epidemiologically, urinary
stone disease is more common in males ( male / female
= 3 / 1), hot climatic zone, fair-skinned people, people
with metabolic disorders (primary hypocitraturia,
primary hyperoxaluria, cystinuria, xantinuria) and
dietary habits (intake of mainly protein, carbohydrate
or oxalate)[2,3]. 15% of the population will develop
urinary stone disease over life time[4]. Daily life in a
western afﬂuent society provides a bundle of factors

which impair urine composition and thereby increase
the risk of stone formation; generally, people do not
drink enough ﬂuids and they eat food that is too rich
in calories and table salt, but deﬁcient in ﬁber and
alkali.
Despite the highly developed health care systems
in the western world, the stone disease itself seems to
be an unresolved issue[5]. Diagnostic tools (especially
the high availability of ultrasound and computerized
tomography-scans in routine practice today) allow the
diagnosis of clinically silent urinary calculi. Although,
it is important to diagnose and treat urinary stone
disease, prevention of recurrence is very important[6].
Metabolic evaluations have allowed the identiﬁcation
of physiological or environmental causes of urinary
calculi in more than 97% of patients[7]. Although
recurrence in stone formation has been linked to
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metabolic abnormalities which can be determined
by metabolic risk analyses studies, only few data are
present proving that the management of metabolic
risks may effectively decrease the recurrence.
In this retrospective study, we analyzed the impact
of metabolic risk management on recurrence of urinary
stones in the light of urinary stone database of our
clinic.
PATIENTS AND METHODS
We retrospectively analyzed Akdeniz University
Urinary Stone Database between January 2000 and
December 2010. We found over 3500 patients who
were managed by shock wave lithotripsy (SWL),
percutaneous nephrolithotomy (PCNL), ureteroscopy
(URS) or open surgery. Only in 525 patients, a metabolic
risk analysis was ordered due to recurrent urinary stone
disease and 134 (25.5%) current metabolic analyses
were returned. Data of 134 patients was included in
this study.
The following information was recorded and
analyzed:age, gender, previous urinary stone disease,
previous and current stone analysis, previous and
current metabolic analysis, previous and current
metabolic management, current stone burden, current
stone location, modality of intervention, results of
intervention and current stone status on the last visit
date.
Management of urinary stones
We have been using “Siemens lithostar” for
SWL (stones in kidney, ureter or bladder), standard
PCNL techniques (for kidney stones), semirigid or
ﬂexible URS (for stones in ureter and kidney), and
classic open surgery procedures in urinary stones
(pyelolithotomy, nephrolithotomy, uretherolithotomy,
open surgical procedures for bladder stones)[8-10]. We
used pneumatic lithotripter or ND –YAG laser for
endoscopic procedures.
Urine and metabolic analysis
Subjects were given an order for a metabolic stone
evaluation to be performed at home. Two 24-hour
urine collections were done at home and samples
were brought to our central laboratory. The evaluation
included standard urinary indices such as volume,
level of creatinine, magnesium, phosphate, albumin,
calcium, oxalate, citrate, uric acid and pH, as well as
urinary calcium oxalate, calcium phosphate and uric
acid super saturation. Urine chemistry studies, such as
calcium, citrate, uric acid and oxalate, were adjusted
for urine creatinine. Urine pH, calcium oxalate,
calcium phosphate and uric acid super saturation were
assessed but did not require correction using creatinine
excretion. As well as urinary analysis, blood analysis
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was performed for urinary stone disease patients.
We analyzed levels of sodium, calcium, potassium,
parathormone, albumin, magnesium, phosphate,
creatinine, and blood urea nitrogen in the blood.
Stone analysis
Patients ﬁlled a form of the Goverment Mineral
Etude Institute (Maden tetkik arama enstitüsü, MTA)
for stone analysis after SWL and / or operation. The
form and minimum 3 cm3 stone burden were posted
to MTA research laboratory.
Urinary stones were analyzed by Fourier
transform infrared (FTIR) spectroscopy analysis.
FTIR spectroscopy has been used extensively for the
identiﬁcation of organic and inorganic compounds[11].
RESULTS
Mean patient age was 32.2 years (range: 19 - 82
years). There were 103 male and 31 female patients.
PCNL procedure was used for 92 (68%) patients, URS
was used for seven patients (6%), and SWL was used
for 35 patients (26%). Stone analysis results were as
follows: CaOx monohydrate in 48 (35.8%), CaOx
dihydrate in eight (5.9%), CaOx mono and dihydrate
in 70 (52.2%), uric acid in three, CaOx monohydrate
and uric acid in two, cystine in two, and struvite in
one patient, respectively. The metabolic risk analysis
showed some abnormality in 54 (40.2%) patients. The
most common abnormality was hypocitraturia in
31(57.4%) patients. The second and third most common
abnormalities were hyperoxaluria in 21 (38.8%) and
hypercalciuria in 19 (35.1%) patients, respectively
(Table 1). No primary hyperoxaluria was noted. In two
hypercalciuric patients primary hyperparathyroidism
was found and they were referred for adenoma
removal. In other two hypercalciuric cases renal
type hypercalciuria was found and they were started
on thiazide diuretics. Patients were started on
Table 1: Patient and stone distribution
Patients
n = 54

(%)

16
8
3
7
6
4
2
2
1
1

29.6
14.8
5.5
12.9
11.1
7.4
3.7
3.7
1.9
1.9

Parameter

Hypocitraturia
Hyperoxaluria
Hypercalciuria
Hypocitraturia and hyperoxaluria
Hypercalciuria and hyperoxaluria
Hypocitraturia and hypercalciuria
Hypocitraturia and hyperuricosuria
Hypercalciuria and hyperuricosuria
Hypocitraturia and hypomagnesuria
Hypocitraturia and hyperphosphatemia

Patient
Numbers
of
Recurrent
Urinary
Stones
n= 6
1
3
1
1
-
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metabolic management by urinary alkalization, citrate
replacement, Vit B6 replacement, allopurinol and
dietary restrictions accordingly.
All patients were followed up for a mean duration
of 16 months (range: 2 - 9 years) with renal ultrasound
and X-ray of kidneys, ureter and bladder (KUB). In
eight (5.9%) patients, stone recurrence was detected.
Recurrent stone formers demonstrated stone types
such as CaOx monohydrate (5), cystine (1), uric acid (1),
CaOx dihydrate and uric acid (1), respectively. Their
metabolic abnormalities were hypercalciuria in three
(one refused parathyroid adenoma removal and one
stopped thiazides), hyperoxaluria in one, hypocitraturia
and hyperoxaluria in one, and hyperuricosuria in one
(stopped allopurinol treatment) patient, respectively
(Table 1). Remaining one recurrence was in a cystinuric
case while the other recurrence showed no metabolic
abnormality.
DISCUSSION
The diverse manifestations of urolithiasis provide
a very interesting epidemiological study from the
standpoint of geography, socioeconomic status,
nutrition and culture, which ultimately affect the stone
structure and composition[12]. The past 100 years have
produced revolutionary changes in the anatomical
and clinical pathology of stone disease in the whole
world[13]. Improved technology has revolutionized
the management of stones: the advent of SWL, ﬁberoptic, semi-rigid and ﬂexible ureteroscopes, narrowcaliber endoscopes, and minimally invasive options in
addition to prevailing open surgical procedures have
expanded. The basic idea is to select the best possible
modality to make the treatment better controlled.
Additionally, we must keep in mind the morbidity and
cost-effectiveness of the procedure in today’s context.
After treatment of urinary stone, it is very important to
inform patients about the recurrence of urinary stones.
Medical treatments and modiﬁcations in dietary habits
can help to prevent recurrence of urinary stones.
Medical treatment should be based on assessing 24h
urinary metabolic abnormalities[14]. Drug treatment is
advised after a high ﬂuid intake (> 3 l/day).
Dietary modiﬁcations in the long term may fail to
correct abnormalities or prevent recurrence. Available
trials offer urologists excellent treatment strategies for
prevention of calcium stones. Since uric acid stones are
a consequence of low urine pH, urologists can treat
them conﬁdently despite the lack of prospective trials
for additional therapeutics. Although with imperfect
treatment, the cystine stones could also be prevented.
Although potassium citrate salts are effective along
with ESWL, they may promote the formation of
calcium phosphate stones, the prevalence of which
continues to rise with time. Abnormal urine pH and
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calcium excretion rate are predominant ﬁndings
that play a major role in the pathogenesis of stone
formation[15].
Recent evidence strongly supports the concept that
dietary calcium restriction does not protect against
calcium stone formation and that a reduced calcium diet
is detrimental, leading to bone loss, in hypercalciurias
other than absorptive types[16]. In fact, it appears that
urinary calcium excretion in most renal stone formers
is more dependent on the dietary acid load than on the
dietary calcium intake itself[17]. The excess acid load in
a diet rich in animal protein is mainly buffered by the
bone, leading to calcium resorption and consequently
to hypercalciuria[18].
Conversely, decreasing the acid load either
by dietary modiﬁcations or alkali therapy has
an impact on decreasing stone recurrence, while
preventing bone loss. New evidence associates
the decolonization of oxalate degrading intestinal
ﬂora with a higher risk of calcium oxalate stone
formation, possibly opening the door for biological
manipulation as a novel approach for the prevention
of urinary stone formation.
We must leave no stone unturned. Roughly 25% of
the stone formers belong to the high risk group and
deﬁnitely need speciﬁc measures to prevent frequent
stone recurrences. Patients forming “civilization
stones” or suffering from the metabolic syndrome,
respectively, beneﬁt from the recommended measures
of medical treatment in a multifold way. As far as
children are concerned, keep in mind that most of the
stones formed in childhood have a metabolic basis and
hence, early diagnosis is mandatory for the purpose of
adequate treatment[19]. It is best to treat the “cause” of
disease instead of removing its “symptom”.
CONCLUSION
Although compliance to metabolic risk analysis
studies is low among recurrent urinary stone
formers, some signiﬁcant metabolic abnormalities
can be detected in those who are effectively screened.
Recurrence of urinary stones can be prevented in
patients who are started on appropriate metabolic
management. Patients should be warned about the
close relationship between metabolic risk screening
and compliance to management and urinary stone
recurrence.
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ABSTRACT
Objectives: To assess the results of percutaneous cannulated
screw ﬁxation of recent non-displaced scaphoid waist
and proximal pole fractures, as an alternative method to
prolonged cast immoblization in young active patients
Design: Retrospective
Setting: Al-Razi Orthopedic Hospital, Kuwait
Subjects: Forty-seven patients with non-displaced scaphoid
fracture (18 fractures proximal pole and 29 fractures scaphoid
waist) treated from January 2008 to January 2011
Intervention: Percutaneous ﬁxation with 3.00 mm
compression cannulated headless screw

Main Outcome Measures: Union rate
Results: Functional results were assessed using modiﬁed
Mayo Wrist Score. Excellent results were obtained in 21 cases
(45%), results were good in 25 cases (53%), and one case (2%)
showed non-union and loosening of the screw.
Conclusion: Percutaneous screw ﬁxation of non-displaced
scaphoid fractures is a reliable method, in young (+/-)
active patients who need to return early to their pre-injury
activities. This method is associated with a low complication
rate compared to conservative treatment.
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INTRODUCTION
Scaphoid fractures represent the most common
carpal fracture, with an annual estimated incidence of
thirty-eight fractures per 100,000 men[1].
Non-displaced fractures of the scaphoid are
commonly treated with immobilization in a longarm thumb-spica cast for several weeks, followed by
treatment in a short-arm thumb-spica cast until the
fracture unites. The average reported time to union
of a non-displaced fracture of the middle third of
the scaphoid has ranged between eight and twelve
weeks[2].
During cast immobilization, joint stiffness and
muscle-wasting can occur, resulting in additional
time before the patient can return to full activity.
Furthermore, non-union of the scaphoid remains a
common and disabling problem with conservative
treatment[3].
Internal ﬁxation of scaphoid fractures avoids
the problems associated with prolonged plaster
immobilization and, at the same time, allows an early
return to activity for these mostly young patients.
Internal ﬁxation of the scaphoid is greatly facilitated
by the use of specially designed headless screws, such
as the Herbert screw, originally developed speciﬁcally

for internal ﬁxation of the scaphoid; furthermore, the
advent of cannulated scaphoid screws has made closed
(percutaneous ﬁxation) stabilization of the scaphoid
a reality. Indeed, this method has now become the
treatment of choice for the majority of acute scaphoid
fractures, bringing with it all the advantages of internal
ﬁxation without the disadvantages of open surgery[4,5].
Percutaneous ﬁxation of fracture scaphoid is
suitable for non-displaced and minimally displaced
scaphoid fractures type A2, B1 and B2 according to
Herbert’s classiﬁcation (Fig. 1)[6,7].
When percutaneous ﬁxation is used appropriately,
union rates approaching 100% may be anticipated,
with minimal morbidity and complications, provided
that care is exercised with the technique[8].
Approximately 95% of acute fractures of the
scaphoid will achieve union if they are properly
immobilized. The average time for union varies with
the level of the fracture; those of the distal third heal in
approximately six to eight weeks, of the middle third
in eight to 12 weeks, and of the proximal third in 12
to 23 weeks[9]. On the average, fractures treated with
internal ﬁxation healed nearly four weeks before those
treated with a cast and the patients returned to work
more than seven weeks sooner[10].

Address correspondence to:
Dr. Ahmed F. El Morshidy, MD, Al-Razi Orthopedic Hospital, P O Box 4235, Safat 13043, Kuwait. Tel: 24844240, Mobile: 99778506,
E-mail: el_morshidy@yahoo.com

September 2012

KUWAIT MEDICAL JOURNAL

220

Fig. 1: Herbert classiﬁcation of scaphoid fracture[5]

Category
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10
5
0
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0

No pain
Mild pain with vigorous activities
Pain only with weather changes
Moderate pain with vigorous activities
Mild pain with activities of daily living
Moderate pain with activities of daily living
Pain at rest
Very satisﬁed
Moderately satisﬁed
Not satisﬁed. but working
Not satisﬁed. unable to work
100 percentage of normal
75 - 99 percentage of normal
50 -74 percentage of normal
25 - 49 percentage of normal
0 - 24 percentage of normal
100 percentage of normal
75 - 99 percentage of normal
50 -74 percentage of normal
25 - 49 percentage of normal
0 - 24 percentage of normal

Final result
90 -100 Excellent
(Total points) 80 - 89 Good
65 - 79 Fair
< 65 Poor
Fig. 2: Modiﬁed Mayo score[10]

Fig. 3a: Fracture waist of scaphoid

SUBJECTS AND METHODS
Between 2008 and 2011 we treated 47 cases of nonor minimally displaced scaphoid fracture (eighteen
cases of proximal pole and 29 cases of waist fractures).
All cases were males between 19 and 34 years of age.
All cases were ﬁxed by 3.00 mm diameter compression
headless cannulated screw within one or two weeks
from injury. Use of image intensiﬁer was mandatory.
Under local or general anesthesia, we inserted
the wire from the volar aspect in all cases. The wire
was not allowed to cross the radio-carpal joint, so
that we could move the wrist in any direction to take
the proper radiological view, specially the posteroanterior view with dorsiﬂexion and ulnar deviation.
Also we checked all the other scaphoid views until we
were sure the wire was inserted in the proper place.
In cases of waist fractures we measured the length of
the screw needed, drilled and inserted the screw from
the volar aspect doing the compression as needed.
In cases of proximal pole fractures, after we checked
the position of the wire, we pushed the wire until it
came out dorsally and stopped when its tip came on
the tubercle of the scaphoid. Then we measured the
length of the screw needed, drilled and inserted the
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Fig. 3b: After healing

screw from the dorsal aspect doing the compression as
needed. This should be done while the wrist is ﬂexed
and continue the ﬂexion until the wire is removed.
Otherwise the wire bends and is liable to break.
The skin wound of the inlet of the screw, whether
dorsal or volar, was sutured by one or two stitches
maximum and the wound dressed. All cases were not
immobilized post operatively. They started movement
from the ﬁrst day itself. Analgesics were advised for
the ﬁrst few days. No physiotherapy was needed in
all cases. We advised the patients to move and do their
activities gently.

Fig. 4a: Fracture of proximal pole of scaphoid

Fig. 4b: After healing (PA view)

Fig. 4c: After healing (Lateral view)
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Fig. 5c: Erosion of articular cartilage of radius

fair range of motion within 12 weeks. Only one case
showed non- union as well as loosening of the screw
and protrusion of the screw to the wrist joint causing
erosion of the articular cartilage of the radius (Fig. 5a,
b and c). On reviewing this case, we discovered that
this was the only case that was operated upon ﬁve
weeks after the injury.

Fig. 5a: X-ray of non-united fracture of proximal pole with loose
screw

Fig. 5b: CT of loose screw

RESULTS
Functional results were graded using modiﬁed
Mayo Wrist Score (Fig. 2)[11].
All the cases of the waist fracture united well with
full range of motion within seven weeks (Fig. 3a, b).
Fifteen cases out of 18 showed a complete healing
and good range of motion within nine weeks (Fig. 4a,
b and c). Two cases showed a complete healing and

DISCUSSION
Scaphoid fractures are common in active young
men, many of whom are manual laborers and they are
signiﬁcantly disabled, if prolonged immobilization is
needed to achieve union. Surgical treatment allows
early mobilization of the wrist and is justiﬁed for
patients who cannot afford to be away from work for
long periods or who require early use of the injured
hand due to multiple fractures of the extremities[12].
Stable screw ﬁxation maintains apposition of the
fragments, promotes rapid revascularization, and
permits wrist movement throughout the healing
period. However, an extensive open exposure of a
fractured scaphoid damages the blood vessels and
the radio-carpal ligaments. By contrast, percutaneous
ﬁxation requires minimal operative trauma and good
results can be anticipated, if the fracture is anatomically
reduced and the screw correctly placed. Cannulated
implants and instruments permit precise drilling,
tapping and screw insertion[13].
Our study supports the above mentioned ﬁndings.
All our cases were young and active, or workers who
needed to return early to their pre-injury activities. The
union time of fractures in this study ranged from 6 - 9
weeks with an average union time of seven weeks.
Both volar and dorsal approaches for percutaneous
ﬁxation have been described in the literature with
relatively low complication rates. The advantages of
the dorsal approach were the exact targeting of the
central axis of the scaphoid, more precise placement
of the screw within the scaphoid, and avoiding injury
to the volar carpal ligament[14]. On the other hand, the
volar approach has easier access to the entry because
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the guide wire does not cross the radio-carpal joint, is
less technically demanding, and it is easy to maintain
fracture reduction with wrist extension, without risk
of injuring the extensor tendons. However, the clinical
results suggested that there is no signiﬁcant difference
between the two approaches in terms of union time
and functional outcome, which included pain, range
of motion, return to work, and grip strength[15].
In our study, we tried to use a method that was less
technically demanding for wire insertion and a precise
placement of the screw within the scaphoid depending
on the fractured site. We started with insertion the wire
from the volar aspect in all cases to be able to take the
radiological postero-anterior (PA) view needed. Then
we drilled and inserted the screw in cases of fractured
waist. In cases of proximal pole fracture, we continued
pushing the wire until it was seen dorsally, then drilled
and inserted the screw from the dorsal aspect. We
found this method to be easier, faster and it allowed
more fracture compression. Our study showed 98%
union rate. It was similar to that reported by Haddad
& Goddard[16] in that it was limited to non-displaced
fractures, although it may be possible to extend the
technique to some displaced fractures.
CONCLUSION
In conclusion, percutaneous screw ﬁxation of nondisplaced scaphoid fractures is a reliable method,
in young and/or active patients who need to return
early to their pre-injury activity levels. This method is
associated with a low complications rate compared to
conservative treatment.
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ABSTRACT
Donohue Syndrome or Leprechaunism is an extremely rare
lethal familial condition causing complete resistance to
insulin action. These babies usually have intrauterine growth
retardation, hirsutism, wide-set prominent eyes with broad
prominent protruding nose, large low-set ears and wrinkled

skin due to marked diminution of subcutaneous adipose
tissue giving them a “Hairy old man’s appearance.” This
syndrome has been rarely reported in literature and only
few such cases are reported from India. We describe here one
such case.

KEY WORDS: Donohue syndrome, Leprechaunism

INTRODUCTION
Leprechaunism or Donohue Syndrome is an
exceedingly rare lethal familial condition resulting
from a constellation of mutations of Insulin receptor
gene, causing complete resistance to insulin action.
It has an autosomal recessive form of inheritance.
Donohue syndrome was ﬁrst identiﬁed in 1948 by Dr.
W L Donohue[1,2]. The mutations responsible for the
disorder are found on the short arm of chromosome 19
(19p13.2) within the coding sequence of the INSR gene
causing the production of inactive receptor molecules.
We report here one such case.
CASE REPORT
I, a Muslim male 4-month-old baby, was born to
a 3rd degree consanguineous couple (Fig. 1). There
was no history of consanguineous marriage in last
three generations. However, no other person in the
family tree was affected with similar illness. The child
was admitted to our institute with fever, cough and
difﬁculty in breathing for ﬁve days. There was history
of poor weight gain since birth despite continuous
sucking at mother’s breast even at night. He was
passing frequent amounts of urine, which stained
clothes white and attracted insects. He had past history
of three episodes of severe respiratory tract infections
needing hospitalization and two large abscesses over
volar aspect of right forearm and right side of face,
which required surgical drainage. There was also
history of recurrent reddish white conﬂuent superﬁcial
skin lesions over the groins, foreskin, around arms

and white patchy lesions over tongue, lips and facial
mucosa. There was no history of diabetes in the family.
They came from a very poor socio-economic class.
The mother did not suffer from any major illness,
nor did she receive any medication in the antenatal
period. The baby was delivered at home at around
36 weeks with low birth weight. The postnatal period
was uneventful. The baby developed eye contact,
social smile, bidextrous approach and hand-to-mouth
coordination in time, but head control was delayed.
He was exclusively breastfed but was incompletely
immunized.
The baby had dysmorphic coarse features including
hypertrichosis of face, bushy eye-brow, synophrys,
hairy pinna, hairy upper back, low anterior and
posterior hair-lines, relatively short and broad ﬁngers
and limbs (Fig. 2 & Fig. 3). Abdominal, axillary and
gluteal pad of fat was absent. His body weight on
admission was 3000 gm (below 5th percentile), length
53 cms (below 5th percentile) and head circumference
was 37 cm (below 5th percentile). The anterior fontanelle
was open whereas the posterior one was closed. Upper
and lower medial incisors had erupted.
The child was febrile, had tachycardia, tachypnea,
bilateral scattered ﬁne crepitations with intercostal
and subcostal recessions with ﬂaring alae nasae. The
abdomen was soft with just palpable liver and spleen.
The child had left sided hydrocele with candidiasis of
inguinal region.
Initial haemogram showed modest elevation of
leucocyte and platelet counts with normal hemoglobin
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Fig. 1: Family pedigree of three generations of the index case.

values and differential count. Serum sodium was
124 meq/l, potassium 4.7 meq/l and calcium 10.1
mg/dl. The chest X-ray revealed bilateral streaky
opacities with ECG tracing. Ultrasound of the
abdomen showed mild hepatomegaly with normal
echotexture. The pancreas was normal in size, shape
and echo-texture. The urine sugar was strongly
positive for glucose (++++) and random blood sugar
was found to be 28.6 mmol/l without any ketone
bodies in the urine.
The child was put on IV antibiotics (cefotaxime)
and IV ﬂuid management was done as per protocol
in diabetic ketoacidosis. Insulin infusion was started
at the rate of 0.1 unit / kg / hour along with other
supportive measures.
Marked clinical improvement was noted within
the next 24 hours but the random blood sugar (RBS)
value never came down below 25.2 mmol/l. Over the
next couple of days the Insulin drip rate was increased
from 0.1 through 0.2 → 0.25 → 0.3 → 0.4 → 0.5 →
0.55 units / kg / hour. Still, no improvement of the
RBS value was noted, which persistently remained
over 23 mmol/l. Then, soluble insulin was gradually
withdrawn and long-acting insulin analogue Glargine
was introduced (every 12 hourly) along with shortacting Actrapid (every 6 hourly). The total insulin

Fig. 2: Photograph of patient (facial view)
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dose was escalated upto 64 units / day (Glargine 20
units twice a day and Actrapid six units four times
a day), which comes to around 22 units of insulin /
kg / day. This clearly indicated that we were dealing
with a child who was resistant to exogenous insulin.
In an effort to sensitize peripheral insulin receptors,
oral pioglitazone was added at ﬁrst 7.5 mg, then 15 mg
once daily with little effect on RBS.
Further investigations revealed a completely
normal lipid proﬁle (cholesterol - 108 mg/dl,
triglycerides - 214 mg/dl, HDL - 37 mg/dl, LDL 25 mg/dl), nearly normal endocrine assay {cortisol
- 16.42 μg/dl (4.3 to 22.4), FSH - 3.03 mIU/ml (2.5
to 10.2), LH - 4.12 mIU/ml (1.9 to 12.5)}. However,
serum testosterone (135 ng/dl) was corresponding to
Tanner stage 2 (9.8 to 14.5 years). C-peptide assay was
done to estimate endogenous insulin and was found
to be highly raised {17.3 ng/ml (0.4 – 2.2)} indicating
excessive production of endogenous insulin which
suggested a case of insulin receptor insensitivity.
Mutation to ABCC8 and KCNJ11 were negative which
ruled out possibility of persistent neonatal diabetes
due to identiﬁed genetic abnormality. Summarizing
the pheno-typical features, presentation in early life
with diabetic ketoacidosis refractory to standard
management, insulin resistance and negative ABCC8
and KCNJ11 mutation for persistent neonatal
diabetes we concluded that the baby was suffering
from Donohue syndrome.
DISCUSSION
Leprechaunism or Donohue syndrome is rare
lethal familial condition resulting from insulin
receptor gene mutations, causing complete resistance
to insulin action. It has an autosomal recessive form of
inheritance. Donohue syndrome was ﬁrst identiﬁed
in 1948 by Dr. W L Donohue[1,2]. The mutations
responsible for the disorder are found on the short

Fig. 3: Photograph of patient (back view)
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arm of chromosome 19 (19p13.2) within the coding
sequence of the INSR gene causing the production
of inactive receptor molecules. Several mutations
can be responsible for the disease, as any mutation
that severely impairs the functionality of the insulin
receptor will have similar effects. The INSR gene spans
over one hundred and twenty thousand base pairs,
which contain twenty-two exons coding for a protein
that consists of 1382 amino acids. Known mutations
to the gene, which can cause Donohue syndrome,
include a nonsense mutation that results in a frame
shift, and a single mis-sense mutation.
In our case, the genetic studies for Donohue
syndrome could not be carried out. Mutation of ABCC8
and KCNJ11 were negative which ruled out genetic
defect of persistent neonatal diabetes mellitus, which
mimics Leprechaunism[3-7].
Leprechaunism derives its name from the fact that
those afﬂicted with the disease often have elﬁn features
and are smaller than usual. These babies usually have
intrauterine growth retardation, hirsutism, wide-set
prominent eyes with broad prominent protruding
nose, large low-set ears and wrinkled skin due to
marked diminution of subcutaneous adipose tissue
giving them a “Hairy old man’s appearance”. In
some patients, particularly those who are longerlived there may be excessive body hair and velvety
hyper-pigmentation of the skin.They may have severe
endocrine disorders. The males have large phallus,
females have enlargement of clitoris, labia minora and
breast nodules. Many of the problems associated with
Donohue syndrome may be due to the insulin receptor
binding the insulin-like growth factor, regulating the
growth of the embryo, in addition to its well-known
role in the regulation of blood sugar[1-3].
They have profound hyperglycemia that is virtually
resistant to insulin. Usually these babies die within the
ﬁrst year of life. Only a few cases of this syndrome
have been reported worldwide[8-10]. To the best of our
knowledge only one such case has been reported from
India before.
CONCLUSION
Donohue syndrome is a rare condition, which
results from mutations of insulin receptor gene, causing
complete resistance to insulin action. It presents in early
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life with diabetic ketoacidosis refractory to standard
management. These babies have typical “Hairy old
man” appearance.
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ABSTRACT
Acromio-clavicular joint (ACJ) cyst is a rare disease
which is associated with massive rotator cuff tear and
degenerative osteoarthritis of the acromio-clavicular
and glenohumeral joints. The most frequent clinical
presentation of ACJ cyst is a painless enlarging
subcutaneous mass over the ACJ, which often raises the

suspicion of malignancy. We present the case of a 71-yearold man referred with painless recurrent cystic swelling
over the right shoulder, with the suspicion of malignancy.
Magnetic resonance imaging (MRI) demonstrated the
pathognomonic imaging appearance of ACJ cyst, ruling
out malignancy.

KEYWORDS: acromio-clavicular joint, degenerative osteoarthritis, rotator cuff tear

INTRODUCTION

Acromio-clavicular joint (ACJ) cyst is a rare condition

usually resulting from massive rotator cuff tear
associated with degenerative osteoarthritis of the
acromioclavicular and gleno-humeral joints[1]. ACJ
cyst most frequently presents as a painless, enlarging,
subcutaneous mass over the ACJ, which often raises
the suspicion of malignancy[2]. Magnetic resonance
imaging (MRI) is currently the imaging modality of
choice for the diagnosis[3]. ACJ cysts can be managed
either conservatively or surgically, with or without
rotator cuff repair, depending on several factors like
age of the patient, symptoms and general health
condition[2-6]. We report this case of ACJ cyst to increase
the awareness about the virtually pathognomonic
imaging appearance of this rare condition, as clinically
it mimics malignancy.
CASE REPORT
A 71-year-old patient with painless cystic swelling
over the right shoulder for the past four months was
referred for MRI to rule out malignancy. The cyst
had recurred following aspiration and being painless
raised the concern that the lesion may be malignant.
A radiograph of the right shoulder was done which
showed severe degenerative changes in the ACJ and
soft tissue swelling over the ACJ wide window setting
(Fig. 1a, 1b). Magnetic resonance imaging (MRI) of the

right shoulder joint was done which showed a cyst
overlying the ACJ with intermediate signal intensity in
T1WI (Fig. 2a) and high signal intensity in PD (Fig. 2b)
and T2WI (Fig. 3a). Fluid was seen in the subcutaneous
tissue adjacent to the cyst, suggestive of leak from the
cyst possibly related to the previous drainage (Fig.
3b). There was full thickness rotator cuff tear (Fig. 4).
Secondary to the rotator cuff tear, there was proximal
migration of the head of humerus impinging on the
acromion (Fig. 4). Degenerative changes (cysts and
marginal osteophytes) were noted in the glenohumeral
joint (Fig. 4). ACJ showed severe degenerative changes
along with effusion (Fig. 2a, 2b, 4). Cyst was seen in
continuity with the ACJ (Fig. 2a, 2b, 4). The diagnosis
of ACJ cyst was made based on the characteristic
imaging appearance. The supraspinatus, infraspinatus
and deltoid muscles showed atrophy (Fig. 2a, 4, 5),
However, the patient had compensated the rotator
cuff tear very well and had a good range of painless
movement. Patient was asymptomatic except for the
swelling. Considering the good functional status
and age of the patient, the patient was managed
conservatively.
DISCUSSION
ACJ cysts usually occur as a result of complete
rotator cuff tears. The association of ACJ cysts with
rotator cuff tears was initially reported by Dr. Edward
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Fig. 1a, 1b: Radiograph of the right shoulder in the bone window setting showing severe degenerative changes in the ACJ and the soft tissue
swelling over ACJ

Craig in 1984, and again in 1986[1,3]. ACJ cyst is a rare
clinical entity. Only 16 cases of ACJ cysts were found
in the review of literature by Marino et al in 1998[4].
Kontakis et al in the review of literature in 2007 found
34 cases of subcutaneous cysts over the ACJ, out of
which four cases were isolated ganglia, the remaining
30 being synovial cysts associated with rotator cuff tear.
The ﬁrst case of ACJ synovial cyst with intact rotator
cuff, associated with ACJ degeneration was reported
by Kontakis et al[7]. ACJ cysts generally occur in elderly
patients as a progressively enlarging subcutaneous
mass on the shoulder. The cyst is typically painless in

the beginning due to good functional compensation of
the rotator cuff tear. The presence of the painless mass
often raises the concern of a tumor[3,6,8].
Radiographs show degenerative changes in
ACJ and glenohumeral joint, along with proximal
migration of the head of humerus secondary to rotator
cuff tear[6,9]. Soft tissue swelling over the ACJ may be
seen in radiographs. Non-contrast MRI scans showing
a large rotator cuff tear, degenerative changes of ACJ
and glenohumeral joint, and a large subcutaneous
cyst adjacent to the ACJ is virtually pathognomonic
of ACJ cyst[8] and rules out malignancy. Contrast

Fig. 2a: Coronal T1 weighted MRI of the right shoulder joint
showing cyst with intermediate signal intensity overlying the ACJ,
severe degenerative changes of ACJ and atrophy of supraspinatus
and deltoid muscles

Fig. 2b: Coronal PD fatsat MRI of the right shoulder joint showing
cyst with high signal intensity overlying the ACJ and severe
degenerative changes of ACJ
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Fig. 3a: Sag T2 fatsat MRI showing cyst with high signal intensity
along with ﬂuid in the subcutaneous tissue adjacent to the cyst

Fig. 3b: Coronal PD fatsat MRI, showing ﬂuid in the subcutaneous
tissue adjacent to the cyst

Fig. 4: Coronal PD weighted MRI showing full thickness rotator cuff
tear, proximal migration of the head of humerus impinging on the
acromion, degenerative changes in the glenohumeral joint and ACJ,
cyst overlying the ACJ and atrophy of supraspinatus and deltoid
muscles

Fig. 5: Sag T2 fatsat MRI showing atrophy of supraspinatus,
infraspinatus and deltoid muscles

administration into the glenohumeral joint results
in the “geyser” sign, where the ﬂuid ﬂows from the
glenohumeral joint into the subacromial bursa, into
the ACJ[1], which may communicate to the ACJ cyst.
Non-contrast MRI scanning is the imaging modality of
choice to diagnose both the ACJ cyst and rotator cuff
tear, although it may not demonstrate the presence of a
communication between the ACJ and the cyst[5,8].
The pathogenesis of the ACJ cyst is mechanical.
Following full thickness rotator cuff tear, the humeral
head migrates superiorly and articulates with the
undersurface of the ACJ. Over time, chronic friction
leads to ACJ capsule degeneration. A cyst forms

when the AC capsule ruptures, allowing the AC
and glenohumeral joints to communicate[3,6].The
ﬂuid enters and distends the superior capsule of the
ACJ, and elevates the skin forming the cyst[7]. With
enlargement of the cyst, the channel of communication
may be compressed impeding the ﬂow[8,10]. Increased
viscosity due to desiccation of the synovial ﬂuid
contained in the cyst may produce a further decrease
in the ﬂow. A layer of ﬁbrous tissue may totally
occlude the communicating channel. These explain the
occasional absence of a demonstrable communication
between the glenohumeral joint and ACJ cysts during
diagnostic evaluation (arthrography, CT arthrography,
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MRI)[8]. It is well known that the ACJ arthritis can lead
to impingement syndrome and may cause rotator
cuff tear. The proposed mechanism is impingement
by the hypertrophic spur projecting down from the
undersurface of the acromion, on to the underlying
rotator cuff[6,11]. Our patient had degenerative changes
of the ACJ with prominent inferior spurs, predisposing
to rotator cuff tear.
Treatment of ACJ cysts can be either conservative
or surgical, according to symptoms, patient age and
shoulder function. In the presence of massive tear, few
or no symptoms and good shoulder function in elderly
patient, conservative treatment is recommended.
Conversely, patients with chronic shoulder pain
and compromised shoulder function are managed
surgically, by excision of the cyst with repair of the
torn cuff[12]. However, if there is irreparable cuff
tear, resection of the lateral third of the clavicle is
recommended, as it reduces the risk of recurrences by
removing the pinch-valve effect[2, 5].
CONCLUSION
ACJ cyst is a rare disease which presents as
recurrent painless enlarging subcutaneous mass over
the ACJ mimicking malignancy. MRI is the imaging
modality of choice, demonstrates the characteristic
imaging appearance of ACJ cyst associated with
rotator cuff tear and degenerative changes of ACJ and
glenohumeral joints, ruling out malignancy.
REFERENCES
1.

Craig EV. The geyser sign and torn rotator cuff: clinical
signiﬁcance and pathomechanics. Clin Orthop Rel Res
1984; 191:213-215.

2.
3.
4.
5.
6.
7.

8.

9.

10.
11.

12.

230

Mullett H, Benson R, Levy O. Arthroscopic treatment of
a massive ACJ cyst. Arthroscopy 2007; 23:446e1-4.
Craig EV. The ACJ cyst. An unusual presentation of a
rotator cuff tear. Clin Orthop Rel Res 1986; 202:189-192.
Marino AJ, Tyrrell PN, el-Houdiri YA, et al. ACJ cyst
and rotator cuff tear. J Shoulder Elbow Surg 1998; 7:435437.
Postacchini F, Perugia D, Gumina S. ACJ cyst associated
with rotator cuff tear. A report of three cases. Clin
Orthop Rel Res 1993; 294:111-113.
Tshering Vogel DW, Steinbach LS, et al. ACJ cyst: Nine
cases of a pseudotumor of the shoulder. Skeletal Radiol
2005; 34:260-265.
Kontakis GM, Tosounidis TH, Karantanas A. Isolated
synovial cyst of the ACJ associated with joint
degeneration and an intact rotator cuff. Acta Orthop
Belg 2007; 73:515-519.
Cvitanic O, Schimandle J, Cruse A, et al. The ACJ cyst:
glenohumeral joint communication revealed by MR
arthrography. J Comput Assist Tomogr 1999; 23:141143.
Murena L, D’angelo F, Falvo DA, et al. Surgical
treatment of an aseptic ﬁstulized ACJ cyst: a case report
and review of the literature. Cases Journal 2009, 2:8388.
http://casesjournal.com/casesjournal/article/view/
8388).
Jaysen MI, Dixon AS. Valvular mechanisms in
juxtaarticular cysts. Ann Rheum Dis 1970; 29:415- 420.
de Abreu MR, Chung CB, Wesselly M, et al. ACJ
osteoarthritis : comparison of ﬁndings derived from MR
imaging and conventional radiography. Clin Imaging
2005; 29: 273-277.
Groh GI, Badwey TM, Rockwood CA: Treatment of
cysts of the ACJ with shoulder hemiarthroplasty. J Bone
Joint Surg Am 1993; 75:1790-1794.

231

KUWAIT MEDICAL JOURNAL

September 2012

Case Report

Anterior Lateral Thigh Flap Salvage
Reconstruction of Composite Defects after
Recurrent Head and Neck Cancer: A Case Report
Adnan Gelidan
Division of Plastic Surgery, Department of Surgery, King Faisal Specialist Hospital & Research Center
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Kuwait Medical Journal 2012; 44 (3): 231 - 234

ABSTRACT
Composite tissue defects after resection of head and
neck malignancies can cause functional and aesthetic
problems. Nowadays, the anterolateral thigh (ALT) ﬂap
has become one of the most preferred options for one stage
reconstruction of defects in the head and neck region. In

this case report, we present a case in which the ﬂap was
used and salvaged for the reconstruction of head and
neck defects. To the best of our knowledge, this is the ﬁrst
reported case out of the few cases done in the Western
province of Saudi Arabia.

KEY WORDS: head and neck neoplasms, surgical ﬂaps

INTRODUCTION
Cancers of the head and neck are considered
multifactoral in origin accounting for 5% of all
malignant tumors, of which 95% are squamous cell
carcinomas (SCC)[1]. In the USA, 70% of oral cancers
are attributed to smoking and other forms of tobacco
use[2]. In Saudi Arabia, particularly in Jizan province,
the incidence of oral cavity cancer is ﬁve times the
global incidence[3-4]. It is the 3rd most common cause
of malignancy in the males and the 4th in females. This
is attributed to frequent use of tobacco (Shamma)[5]. In
one study from Riyadh[6], SCC of the head and neck
constituted 11% of all cancer cases and 80% of all
SCC. About half of all oral cancer patients still die of
the disease within ﬁve years, but with early surgical
intervention this can improve the survival rate. A
variety of methods are used for repairing head and
neck composite soft tissue defects and micro-vascular
free tissue reconstruction is the most commonly used
method, with anterolateral thigh ﬂap (ALT) being a
favorable choice for the reconstruction of head and
neck defects following cancer ablation. We describe
our surgical experience using the ALT ﬂap in a patient
who underwent a resection of a recurrent oral cavity
cancer.

CASE REPORT
A 64-year-old woman with a history of diabetes and
hypertension was diagnosed with SCC of the tongue
four years ago. The tumor was surgically resected
completely and closed primarily through a peri-oral
approach after achieving negative margin on the intraoperative frozen section, and then on the permanent
histopathology report, combined with left-sided
selective neck dissection and a course of chemotherapy.
Two years later, she had a recurrence of her initial
cancer which was treated by another complete perioral resection conﬁrmed by frozen section and then
permanent histopathology, combined with completion
neck dissection done bilaterally and a second course
of chemotherapy and radiation therapy. Patient was
followed up at six weeks, then three months postoperatively. She was then lost to follow-up. Recently,
the patient presented to our hospital with multiple oral
cavity lesions, and complaints of an inability to eat and
signiﬁcant local pain. Oral cavity examination showed
multiple ulcerative nodules involving the tongue,
ﬂoor of the mouth, lower lip and chin skin (Fig. 1). CT
scan showed that the tumor had invaded the cortex of
the central mandible but with no evidence of lymph
node disease. After the patient’s work- up, resection
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Fig. 1a: Recurrent SCC presented with ulcerated lesion and nodule
involving the tongue, lip, chin skin ( preoperative)

Fig. 1b: Pre-operative after intubation

of the tumor was carried out, which also included
segmental mandibulectomy, leaving a 6 cm segment
of mandibular bony defect, with composite oral cavity
soft tissue defect (Fig. 2). Tumor was completely
resected from all composite tissue conﬁrmed by intraoperative frozen section performed, and from the bone
in the permanent histopathology report.

Fig 2: Defect after resection of SCC tumor from the tongue, ﬂoor of
mouth, lower lip, chin skin, and segmental mandibulectomy
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Fig. 3: Anterior lateral thigh ﬂap harvest showing ﬂap dimension,
width and length.

Flap dissection
The resection of the head and neck tumor and
the harvesting of the ALT ﬂap using the right thigh
were performed simultaneously in our patient. The
mandibular bony defect was reconstructed with
2.4 mm mandibular reconstruction plate. The ﬂap
was designed, cutaneous vessels were mapped by a
Doppler ultrasound after the line between the anterior
superior iliac spine (ASIS) and the upper anterolateral
border of the patella was drawn at the site of the
inter muscular septum between rectus femoris and
vastus lateralis. A line was linked from the mid-point
of the inguinal ligament to septal line which marked
the projection of the descending branch of the lateral
circumﬂex femoral artery. The speciﬁc size (8 cm x
30 cm) was decided according to the defects after the
resection of the tumor, which also allowed for the
donor site wound primary closure (Fig. 3).
Dissection began at the medial border of the ﬂap
where an incision was made through the skin, then the
deep fascia and the ﬂap was raised laterally until the
intermuscular septum between the rectus femoris and
vastus lateralis was reached. When the intermuscular
space was opened, the descending branch of the
lateral circumﬂex femoral artery was explored to
locate the dominant perforator vessels which had a
musculocutaneous course through the vastus lateralis
muscle, which made the dissection more tedious. The
dominant perforator was identiﬁed and dissected.
Motor nerve branch to the quadriceps tendons
was preserved. After identifying the suitable skin
perforator, and all fascio-cutaneous attachments
were divided, the ﬂap was raised completely with
a vascular pedicle 14 cm long, an artery and vein
diameter of 2 mm and 3 mm respectively. Donor site
was closed primarily over a drain.
The ﬂap was harvested corresponding to the defects
of our patient after the resection of the primary tumor.
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and infusion of heparin was given locally and
systemically. A repeated venous anastomosis by an
end-to-side technique to the right internal jugular
vein was done. The ﬂap survived without further
complications. Satisfactory results were obtaiined
after two months of follow-up without donor-site
morbidity (Fig. 4 a and b). Patient was planned for ﬂap
revision, but patient did not show-up for her followup appointment.

Fig. 4a: ALT ﬂap showing post-operative oral cavity, lower lip, and
chin reconstruction pictures. ( immediate post-operative)

Fig. 4b: Post-operative at two months follow-up

It was inset to the defect site and ﬁxed by 3/0 vicryl
rapid sutures, followed by microvascular anastomosis.
Since our patient had two previous neck dissections,
recipient vessels in the neck were limited, therefore,
an end-to-end and end to-side anatomosis was carried
out chosing the right side external jugular vein, and
right side external carotid artery respectively.
Venous thrombosis developed in our patient
after 12 hours post-operatively, but after exploratory
surgery to ascertain the crisis, the congested ﬂap was
decompressed surgically by resecting the anastomosis,

DISCUSSION
Anterior lateral thigh (ALT) free ﬂap has emerged
as an alternative method for defect coverage of the
ablative surgical head and neck cancer procedures.
It was originally described by Song et al in 1984 as a
septocutaneous ﬂap based on the descending branch
of the lateral circumﬂex artery[7] while Koshima et
al reported its vascular variations[8]. Its application,
which is specially focused on the reconstruction of the
head and neck defects was described by Kimata et al
in 1997[9].
The reason that the application of the ALT ﬂap
has been widely accepted is because of its unique
characteristics. But because of reported variations
of its vascular anatomy that seem confusing, such
technology has not been widely used in this region.
This may have also contributed to the unpopularity of
this ﬂap, although its application has been increasingly
reported in the Western countries.
The major advantage of this ﬂap for head and neck
reconstruction is that there are fewer complications
that are encountered in cases using a larger ﬂap such
as in our case. Although our patient showed postoperative vascular crisis, it was retrieved through reexploration. This demonstrates that using such ﬂaps
can obtain good operational success ratios[10,11].
CONCLUSION
Our surgical experience for the reconstruction of
head and neck defects following cancer ablation using
the ALT ﬂap adds to the growing body of evidence
proving that this technique is an ideal choice for the
reconstruction of massive head and neck surgical
defects which require large surface area ﬂap to cover.
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ABSTRACT
Intestinal intussusception in adults is rare and almost
always associated with pathological lead points, such as
carcinomas, Meckel’s diverticulum, and polyps, the latter
commonly associated with Peutz-Jeghers syndrome. The
clinical presentation in adult intussusception varies but is
often chronic, and most patients present with non-speciﬁc
symptoms that are suggestive of intestinal obstruction.
We report the case of a 22-year-old woman who
presented with colicky abdominal pain, nausea and
vomiting. She reported similar attacks in the last one year.
Clinically she was pale and dehydrated. The abdomen

was tender and mildly distended. Blood test showed iron
deﬁciency anemia. Abdominal X-Ray showed dilated
bowel loops. Computed tomography (CT) Scan detected
an extensive ileo-ileal intussusception with gangrenous
wall and complete obstruction. Upon exploratory
laparotomy an ileo-ileal intussusception was found with
an intra-luminal polypoid lesion as the lead point, with
a gangrenous segment of 70 cm. The rest of the bowel
was normal. Resection and end-to-end anastomosis
was performed. Pathological study revealed a benign
hamartomatous polyp.

KEY WORDS: hamartomatous polyp, ileo-ileal intussusceptions

INTRODUCTION
The term intussusception refers to a spontaneous
invagination of an intestinal segment into another
bowel loop. In adults, intussusceptions may be ileocolic,
colocolic, enteroenteric, or jejunogastric, and there
is no anatomic predilection[1,2]. Invagination of small
bowel was ﬁrst described in 1674 by Paul Barbette[3],
and the term intussusception was ﬁrst coined in
1789 by John Hunter. It is a well-known entity in the
pediatric population and is considered to be the most
common cause of intestinal obstruction, occuring most
frequently in infants under the age of one year.
Adult intussusception is rare. It is expected to be
found in 1/30,000 of all hospital admissions[4], 1/1300
of all abdominal operations[4] and 1/30 - 1/100 of
all cases operated for intestinal obstruction[4,5]. The
age range is from intrauterine life to the 9th decade.
It may be acute or chronic[4-6]. We report a case of
adult enteroenteric intussusception (ileo-ileal) due
to a solitary benign hamartomatous polyp. This was
diagnosed by computed tomography scan in a young
adult who presented with sudden colicky abdominal
pain and iron deﬁciency anemia without the
characteristic features of Peutz–Jeghers syndrome, but
was subsequently diagnosed as having an incomplete
type of Peutz-Jeghers syndrome.

A 22-year-old single woman presented to us with
sudden colicky abdominal pain, nausea and vomiting
of one day duration. She reported similar attacks in
the last one year and absent menstruation since two
months. She gave no history of any other medical or
surgical illness and, she had menstrual irregularities
since menarche at age of 14 years. Clinically she
was pale and dehydrated. Her abdomen was mildly
distended with a tender central abdominal mass. She
had an empty rectum and active bowel sounds. Vital
signs were all within normal limits. Initial laboratory
values, showed iron deﬁciency anemia with a Hb of
8.7 g/l and MCV 67 f/l. Serum electrolytes, glucose,
blood urea, creatinine, liver function tests, and lipase
were all normal. Serum amylase was slightly raised.
Her pregnancy test came negative. Tumor markers like
CEA, AFP and CA19.9 were unremarkable. Abdominal
X-Ray showed dilated bowel loops (Fig. 1). Initially she
was evaluated by a gynecologist due to amenorrhea
and investigated using ultrasonography (US) for
abdomen and pelvis which showed a hyperechogenic
mass of 11 x 4.2 cm related to small bowel (Fig. 2). This
was followed by computed tomography (CT) scan
that detected an extensive ileo-ileal intussusception
as “sausage” mass with central low-attenuation
fat, in addition to gangrenous wall and complete
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Fig. 1: X-Ray abdomen showing dilated bowel loops

obstruction (Fig. 3). Both CT scan and US detected
no abnormality in the ovaries and the uterus. Upon
exploratory laparotomy ileo-ileal intussusception of
about 20 cm length was found with a lead point of
an intra-luminal polypoid lesion measuring 3 x 2.5 x
2 cm (Fig. 4). The ileal lumen was obstructed with a
gangrenous segment of 70 cm. The rest of the bowel
was normal and free of polyps. Resection and endto-end anastomosis was performed. The histological
ﬁndings were identical to Peutz-Jeghers polyp, namely,
muscle bundles arising from muscularis properia
and rising up into the periphery of the pedunculated

Fig. 2: Utrasonography of abdomen showing the suspected mass

Fig. 3: CT scan of the abdomen with the arrow pointing at the
intussusception as “sausage” mass with central low-attenuation fat

polyp (Fig. 5 and 6). All the other clinical features of
Peutz-Jeghers syndrome were absent in this patient.
Since neither family history of intestinal polyposis
nor muco-cutaneous pigmentation existed, we labeled
her as incomplete type Peutz-Jeghers syndrome. The
postoperative course was uneventful and the patient

Fig. 4: Intra-operative view of the invaginated segments
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Fig. 5: Villous projections, tubular structures and branching smooth
muscle bands surrounded by glandular intestinal epithelium of the
polyp are seen.

Fig. 6: Micrograph demonstrates that Peutz-Jeghers polyps
characteristically contain a core strand of smooth muscle extending
to the periphery

was discharged from the hospital eight days following
surgery. She was referred for genetic screening and
booked for follow-up in the gastroenterology unit for
further evaluation.
DISCUSSION
Intussusception in adults presents with a variety
of acute, intermittent and chronic symptoms, thus
making its preoperative diagnosis difﬁcult. In our
case, the patient presented with sudden attack of
colicky abdominal pain, nausea and vomiting, and
amenorrhea of two months duration making the
diagnosis more difﬁcult and indicating a gynecological
cause. Childhood Intussusception is easier to
diagnose, Although the triad of cramp, vomiting and
rectal bleeding is a childhood intussusception speciﬁc,
this triad is reported in few cases of the adult type[7].
Unlike children, in whom a speciﬁc cause is identiﬁed
in fewer than 10% of cases, in adults, an associated
pathology such as benign or malignant tumor,
inﬂammation, adhesion, or diverticulum is found in
90% of cases. Begos et al[7] in their series found that
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the majority of adult intussusception cases were of the
small intestine, secondary to benign lesions. Primary
or idiopathic intussusception occurred in only 8 - 20%
of cases[8]. It is a recognized feature of Peutz Jegher’s
syndrome which is rare, and was ﬁrst described in 1921.
It is characterized by muco-cutaneous pigmentation
and hamartomatous polyps and is accepted to be a
precancerous syndrome[9].
Abdominal conventional radiographs may
show dilated bowel, or a soft-tissue mass[1,10]. The
use of CT scan as the ﬁrst imaging modality in the
evaluation of patients with abdominal complaints has
greatly expanded over the last few years. CT scan is
now considered to be the modality of choice for the
diagnosis of intussusception in adults, but US and
magnetic resonance imaging (MRI) have also been used
effectively. US can be performed rapidly and accurately
with minimum discomfort and can help make a quick
diagnosis of such a condition[11]. In our case CT scan
accurately detected ileo-ileal intussusception caused
by an intraluminal lesion (polyp). The US examination
detected the presence of non-speciﬁc suspicious mass
related to the bowel. It is a fact that it is operator
dependant and may be affected by several factors such
as gas-ﬁlled loops and skills of the operator[12-16].
Contrast studies can help to identify the site
and cause of the intussusception, particularly in
more chronic and stable cases. Barium studies
are contraindicated if perforation or ischemia are
suspected, On the contrary, barium enema study
may be useful in patients with colonic or ileocolic
intussusception in which a “cup-shaped” ﬁlling defect
is a characteristic ﬁnding[6].
Review of available literatures on adult
intussusception revealed that CT scan and MRI may
have a diagnostic yield of 52%[5], as compared to 41%
for contrast GI studies[5] and 32% for US[5]. When
the diagnosis is CT-detected, about 48% may be
radiologically idiopathic[17-19], 30% malignant[17] and
the rest benign. The classical CT scan / MRI ﬁnding is
the ‘target lesion’[17, 18] formed by bowel-within-bowel,
a ‘double ring’[20] or a ‘coiled spring’[21] appearance.
Others are presence of an intra-luminal soft tissue
mass and an eccentric mesentry[22]. In a study, a mass
containing fat stripes on CT scan was seen in 100%
cases[23]. In contrast to the childhood form, the adult
intussusception almost always requires surgery
because of the high likelihood of associated bowel
pathology[4, 7, 13-15,19, 24].
In a retrospective review of 20 patients with
adult intussusception between 2000 and 2008,
enteric intussusceptions were found in 85% of the
cases. Among enteric intussusceptions, 14 were
secondary to a benign process, and in one of these,
the malignant cause was secondary to metastatic lung
adenocarcinoma and all cases were treated surgically;

September 2012

KUWAIT MEDICAL JOURNAL

furthermore, this study showed that abdominal pain is
the most common symptom of adult intussusception,
followed by vomiting and nausea[25].
The patient’s history of colicky abdominal pain was
almost certainly secondary to episodes of intermittent
intussusceptions. Her chronic anemia (iron deﬁciency
type) is explained by the presence of this polyp, which
likely caused her to bleed intermittently. Since both CT
scan and US detected no abnormality in the ovaries and
the uterus, ovarian cysts, cervical adenocarcinomas
and ovarian tumors which are usually associated with
Peutz-Jeghers syndrome were considered unlikely
causes for her amenorrhea and irregular menstruation.
However, more investigations are needed in the form
of hormonal assay, and a full work up to look for the
integrity of the hypothalamo-pituitary-ovarian axis,
anatomical abnormalities of the genital tract, and other
functional causes.
CONCLUSION
In conclusion, adult intussusception is elusive and
difﬁcult to diagnose due to its vague presentation.
The clinical presentation which is non-speciﬁc may
lead to delayed diagnosis and further bowel damage,
thus, increasing morbidity and mortality. Small bowel
obstruction secondary to intussusception with a polyp
as a lead point should be suspected in adult patients
with iron deﬁciency anemia and a long history of
recurrent abdominal pain. CT scan is the best option
for the diagnosis, and the treatment almost always is
surgical intervention.
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Case Report

Giant Retroperitoneal Leiomyoma: A Rare Presentation
Jifeng Feng, Jing Liu, Song Zhou
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ABSTRACT
Leiomyoma is the most common benign solid tumor seen in
women. It is most commonly located in the uterus, but it can
originate wherever smooth muscle cells exist. Although it has
been reported in various atypical locations, it is extremely
rare in the retroperitoneum. We, herein report the case of a
49-year-old female with a giant retroperitoneal leiomyoma.
Magnetic resonance imaging (MRI) demonstrated a
giant solid mass about 41 cm × 32 cm × 15 cm, with well-

deﬁned borders, occupying all abdomen. The preoperative
diagnosis was difﬁcult. According to the imaging report,
it was assumed to be a right intra-abdominal tumor with
undeﬁned character. Only at laparotomy, it was found to be
in the retroperitoneum. The histopathology identiﬁed it as a
retroperitoneal leiomyoma. To the best of our knowledge, this
is the only case with such a large retroperitoneal leiomyoma
reported in the current literature.

KEY WORDS: leiomyoma, retroperitoneal tumor, retroperitoneum

INTRODUCTION
Leiomyoma, a benign smooth muscle tumor,
is usually located within the uterus. Although it
can originate wherever smooth muscle cells exist,
retroperitoneal location is extremely rare[1-3].
Retroperitoneal leiomyomas, like other uterine
leiomyomas, are frequently accompanied by hyaline
or myxoid changes as well as a trabecular pattern.
Most of these leiomyomas are positive for estrogen
and progesterone receptors, and they seem to have a
good long-term prognosis with a small potential for
local recurrence[4,5].
We, herein report a case of a 49-year-old female
with a giant retroperitoneal leiomyoma occupying
the entire abdomen. The preoperative diagnosis was
difﬁcult. Only at laparotomy, the tumor was found
in the retroperitoneum. The histopathology showed
it to be a retroperitoneal leiomyoma. To the best of
our knowledge, this case is the largest retroperitoneal
leiomyoma reported in literature.
CASE REPORT
A 49-year-old Chinese female was admitted to our
department with a one-year history of a gradually
increasing mass in the abdomen. She denied
any previous history of abdominal pain or other
gastrointestinal complaints during that period. She

also denied any abdominal trauma or past surgeries.
There was no history of weight loss over the last year.
On her admission, her blood pressure was 120/75
mmHg with a regular pulse rate of 82 beats/min. The
body temperature was 38.2 °C. The high temperature
was due to the adnexitis. The WBC count was 12.2 x
109/l with the neutrophil count being 9.44 x 109/l. On
physical examination the abdomen was found to be
distended. Abdominal palpation revealed a mass in
the abdomen from the xiphoid process to the pubic
symphysis. Computed tomography (CT) showed
abdominal distension, the squeezed intestines
moving to the upper left, and the abdominal fat line
disappearing (Fig. 1). Magnetic resonance imaging
(MRI) demonstrated a giant mass about 41 cm x 32
cm x 15 cm, with well-deﬁned borders, occupying all
abdomen (Fig. 2). The retroperitoneal organs, such
as kidneys and pancreas, were squeezed backward.
The pelvic organs, such as uterus and bladder,
were squeezed forward. Ultrasonography (US)
demonstrated a giant solid medium inhomogenous
echo pattern, with thick vessels around the mass,
occupying all abdomen from margo interior hepatis to
the Douglas pouch (Fig. 3).
The preoperative diagnosis was difﬁcult.
According to the imaging results, it was assumed to
be a right intra-abdominal tumor with an undeﬁned
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Fig. 1: CT showing abdominal distension, the squeezed intestines
moving to the upper left, and the abdominal fat line disappearing
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character. US-guided ﬁne needle biopsy was then
performed (Fig. 4). The result showed a benign tumor
arising from the mesenchymal tissue. At laparotomy,
a giant solid tumor, with thick vessels around the
mass, was found in the right retroperitoneum, not
in the abdominal cavity, occupying all abdomen
from margo interior hepatis to Douglas pouch (Fig.
5A). The retroperitoneal organs, such as kidneys
and pancreas, were squeezed backward. The pelvic
organs, such as uterus and bladder, were squeezed
forward. The encapsulated tumor was without a
uterine connection but adhesive to the right adnexa.
Gynecological surgeons were consulted, and the
surgical procedure including excision of the tumor
and right adnexa was performed. The resected
tumor was well encapsulated with the maximal size
of 41 cm (Fig. 5B). Histological examination showed
it to be a retroperitoneal leiomyoma. Immunohistochemical staining revealed Vim(+), Actin(+),
Des(+), CD34(-), CD68(-), S-100(-) (Fig. 6). The
postoperative course was uneventful. The patient
was discharged nine days after operation. She has
been followed up for 14 months without recurrence
after the initial surgery.

Fig. 2: MRI at different levels demonstrating a giant mass about 41 cm x 32 cm x 15 cm, with well-deﬁned borders, occupying all abdomen
from xiphoid process to pubic symphysis
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Fig. 3: US showing a giant solid medium inhomogenous echo
pattern, with thick vessels around the mass, occupying all abdomen
from margo interior hepatis to the Douglas pouch

Fig. 4: US-guided ﬁne needle biopsy

Fig. 5A: Giant solid tumor, with thick vessels around the mass,
was found at laparotomy in the right retroperitoneum occupying
all abdomen

Fig. 5B: The resected tumor was well encapsulated with the maximal
size of 41 cm

Fig. 6: Histological examination showed a leiomyoma and immunohistochemical staining revealed Vim(+), Actin(+), Des(+), CD34(-), CD68(), S-100(-) (HE:200×)
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DISCUSSION
Primary retroperitoneal tumors, involve a diverse
group of benign and malignant tumors that arise
within the retroperitoneum but outside the major
organs[6]. Retroperitoneal tumors account for 0.07 0.20% of all tumor types and 10 - 25% of all soft tissue
tumors, and a high percentage (65 - 86%) of tumors
are malignant[7,8]. Although retroperitoneal tumors
involved a diverse group of benign and malignant
tumors, retroperitoneal location of leiomyoma is
extremely uncommon. Poliquin et al[9] reviewed the
relevant literature of retroperitoneal leiomyoma from
1941 to 2007 and only 105 cases were reported. The
result showed more than 40% of patients affected
by this retroperitoneal condition have a concurrent
uterine leiomyoma or a remote history of hysterectomy
for treatment of a uterine leiomyoma. In our case, the
patient denied any abdominal trauma or past surgeries.
She did not have a uterine leiomyoma or a remote
history of hysterectomy for treatment of a uterine
leiomyoma. Although the giant mass was occupying
all abdomen, it was asymptomatic. In the reported
literature[9], the median size of leiomyoma was 12.0 cm
(range 2.0 - 37.0 cm) with most of cases in the posterior
retroperitoneum. However, in our case, the maximal
size of leiomyoma was about 41 cm, occupying all
abdomen. As such, this proved to be the largest case in
reported literature.
The preoperative diagnosis is often difﬁcult in
retroperitoneal tumors, especially retroperitoneal
leiomyomas[10,11]. It may be asymptomatic or cause
abdominal fullness, weight loss, pelvic pain, and
symptoms resulting from compression of adjacent
organs. It may also present suddenly, with acute
onset of pain or hypovolemic symptoms because of
spontaneous retroperitoneal hemorrhage from the
tumor[9,12]. Preoperative diagnosis can be difﬁcult
because of the rarity and non-speciﬁc clinical
presentation of the retroperitoneal leiomyoma.
From the above literature[9], we could only ﬁnd 105
reported cases, most of these cases (73%) located in the
pelvic retroperitoneum. In our case, the preoperative
diagnosis was difﬁcult because of lack of previous
experience in retroperitoneal leiomyoma. In our
opinion, most retroperitoneal tumors are malignant.
However, the ﬁne needle biopsy guided by US showed
it to be a benign tumor arising from the mesenchymal
tissue. Accordingly, we changed the diagnosis. It was
assumed to be a right intra-abdominal tumor with
benign character, although we ﬁrstly considered that it
could be a retroperitoneal tumor.
Clinical imaging by US, CT, or MRI can help in
the assessment of the retroperitoneal leiomyoma and
its relation to other pelvic organs. However, the exact
diagnosis cannot be established by imaging methods
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alone[13,14]. MRI is the most useful imaging modality for
characterizing retroperitoneal leiomyomas, because,
regardless of their anatomic locations, leiomyomas
have signal intensity similar to that of smooth muscle
on images obtained with any magnetic resonance
pulse sequence[3]. Weinreb et al[15] showed that classic
leiomyomas have signal that is iso-intense to that of
muscle on T1-weighted images and hypo-intense
to that of muscle on T2-weighted images, and they
enhance homogeneously after the administration
of contrast material. However, it is not possible to
differentiate leiomyoma from leiomyosarcoma on the
basis of imaging features alone, although extensive
central necrosis, invasive growth, and a heterogeneous
appearance are suggestive of leiomyosarcoma[3].
In our case, we performed US-guided ﬁne needle
aspiration biopsy for the undeﬁned character of the
tumor. Fine needle aspiration is the method of choice
because of its excellent positive predictive value and
its accuracy. The ﬁrst ﬁne needle aspirations were
performed in the United States between 1920 and 1930
by Martin and Ellis of the Memorial Hospital in New
York. Many series concerning ﬁne needle aspiration
of the retroperitoneal tumors have been published
recently[16-18]. Juul et al[19] showed that the correct
cytological diagnosis was established in 88% of the
punctured masses with no false positives. Sauthier
et al[20] also showed that the ﬁne needle aspiration
technique has excellent positive predictive value and
low morbidity. There were no complications to any
of the biopsies and the risk was regarded as minimal.
Mortality is nil, and tumor disseminations, although
described, remain the exception in view of the number
of examinations performed, with an estimated risk of
0.005%[21]. Lin et al[22] concluded that for the expectant
management of asymptomatic patients refusing
operation, US or CT-guided ﬁne needle aspiration
may be histologically beneﬁcial. We conclude that
ﬁne needle aspiration is the procedure of choice for
detecting most tumors in retroperitoneal location, and
the risk is regarded as minimal. We also conclude that
the ﬁne needle aspiration cytology is most helpful to
have a preoperative idea regarding the best course of
therapy.
Complete tumor excision with pathologic
investigations is still the mainstay for diagnosis and
treatment. Early and total surgical resection is the
best therapeutic option to prevent complications and
to minimize the risk of recurrence[5]. In our case, the
patient has been followed up for 14 months without
recurrence after the initial surgery.
CONCLUSION
In this report, our patient demonstrated an extremely
rare presentation of retroperitoneal leiomyoma
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with typical imaging features that led to incorrect
preoperative suspicion. Retroperitoneal leiomyomas
present diagnostic and therapeutic challenges, and as
such require heightened surveillance.
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ABSTRACT
Scaphoid dislocation is an uncommon injury. We present a
report of two patients with an isolated scaphoid dislocation
and one associated with a hyperextension and axial loading
injury of the carpus. Diagnosis of this injury required a

careful and extensive clinical and radiographic evaluation
and this is essential for proper treatment, to reduce and
stabilize the scaphoid.

KEY WORDS: acute hand injury, axial carpal dissociation, scaphoid dislocation

INTRODUCTION
Scaphoid dislocations have been described since
1930, usually as individual case reports and rarely
as a series[1,2]. Scaphoid dislocations can be classiﬁed
either as isolated to the periscaphoid ligaments or
as an element of a more complex carpal injury. The
dislocation can also be subdivided into subluxation,
proximal dislocation, or total dislocation[3]. The
combination of an isolated scaphoid dislocation
and axial carpal dissociation is exceedingly rare[4-7].
We report one case of scaphoid dislocation with an
associated axial carpal dissociation and two cases of
volar scaphoid dislocation. The purpose of reporting
these cases is to describe these rare injury patterns
and the associated injuries and to describe the surgical
treatment of this injury
CASE 1
A 36-year-old man presented after an axial loading
and hyperextension injury to his right non-dominant
wrist (fall down the stair). He complained of pain,
swelling and deformity of the right wrist. Examination
of the right wrist revealed swelling, tenderness, ulnar
deviation deformity and a palpable prominence over
the radial aspect of the wrist without any neurovascular
deﬁcit. Radiographs revealed a radiopalmar dislocation
of the scaphoid, with proximal migration of capitate
bone (Fig.1 A, B).

Under a general anesthetic, the dislocation was
reduced by longitudinal traction, ulnar deviation and
direct pressure on the bony prominence as the wrist was
brought into neutral position. Anatomical reduction
was conﬁrmed under ﬂuoroscopic examination with no
scapho-lunate diastasis. Long arm thumb spica cast was
applied postoperatively for two weeks and then short
arm thumb spica cast for four weeks. Physiotherapy
was initiated to regain the strength and range of
movements of the wrist. At six months follow-up there
was no clinical or radiographic evidence of carpal
instability, with maintenance of carpal alignment. There
was 120º of ﬂexion / extension and 140º of pronation
/ supination at the wrist and the patient had resumed
his job. At 12 months follow-up there was minimal
wrist pain with exertion, no radiographic evidence of
avascular necrosis or arthritis (Fig. 2 A, B).
CASE 2
A 29-year-old man presented three weeks later after
sustaining an injury to his right dominant wrist in a
road trafﬁc accident. He reported pain and deformity
without neurovascular symptoms. He was diagnosed
clinically and radiographically with a volar dislocation
of the scaphoid (Fig. 3 A, B). Computed tomography
(CT) scans visualized the same lesion more accurately
with no osteochondral fragments detached from the
scaphoid and lunate (Fig.4 A, B and C).
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Fig. 1: (A) Posteroanterior and (B) lateral radiographs showing dislocation of the scaphoid with an associated axial carpal injury evidenced
by migration of capitates proximally

A

B

Fig. 2: Follow-up radiographs obtained 12 months after surgery. (A) The posteroanterior and (B) lateral radiographs showing adequate carpal
alignment, maintenance of the scapholunate interval and no radiographic evidence avascular necrosis
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Fig. 3: (A) Posteroanterior, (B) lateral radiographs showing volar dislocation of the scaphoid

Under a general anesthetic, there was difﬁculty
in reduction and after trials, the dislocation was
reduced. Anatomical reduction was conﬁrmed
under ﬂuoroscopic examination. Percutanously,
two smooth K-wires were drilled to hold the
reduction between scaphoid, lunate and capitate
(Fig. 5 A, B). After surgery, the wrist was
immobilized in a long arm splint for two weeks

A

B

and then in a short arm cast for four weeks. The
K-wires were removed at six weeks and range of
motion therapy commenced. At 12 months followup, there was no clinical or radiographic evidence
of carpal instability, avascular necrosis or arthritis.
There was 115º of ﬂexion / extension and 140º of
pronation / supination at the wrist and the patient
had resumed his job.

C

Fig. 4: Computed tomography scans (A) coronal, (B) 3-dimensional posteroanterior and (C) lateral views showing palmar dislocation of the
scaphoid
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Fig. 5: (A) Postoperative posteroanterior, (B) lateral radiographs showing normal carpal relationship, one scaphocapitate wire, and one
scapholunate wire

A

B

Fig. 6: (A) Posteroanterior, (B) lateral radiographs showing volar dislocation of the scaphoid
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Fig. 7: Follow-up radiographs obtained 12 months after surgery. (A) The anteroposterior and (B) lateral radiographs showing adequate
carpal alignment and maintenance of the scapholunate interval

CASE 3
A left non-dominant-handed, 38-year-old man was
referred to the emergency department immediately
after a road trafﬁc accident. He complained of pain,
swelling and deformity of the left wrist. Examination
of the left wrist revealed swelling, tenderness, ulnar
deviation deformity and a palpable prominence over
the radial aspect of the wrist without any neurovascular
deﬁcit. Plain ﬁlms revealed a radiopalmar dislocation
of the scaphoid (Fig. 6 A, B).
Under a general anesthetic, the dislocation was
reduced. Anatomical reduction was conﬁrmed under
ﬂuoroscopic examination, with no scapho-lunate
diastasis. Long arm thumb spica cast was applied
postoperatively for two weeks and then short arm
thumb spica cast for four weeks. Physiotherapy was
initiated. At 12 months follow-up there was no clinical
or radiographic evidence of carpal instability, avascular
necrosis or arthritis. There was 120º of ﬂexion / extension
and 140º of pronation / supination at the wrist and he
had resumed his job (Fig. 7 A, B).
DISCUSSION
Scaphoid dislocations are uncommon, with only
60 cases reported[1,2,8], usually as case reports or as

limited case series. The combined injury of scaphoid
dislocation with axial carpal instability is rare and was
ﬁrst described in 1934 by Buzby[9]. Nearly a decade
later this injury pattern was reintroduced by WooddWalker[10] and Russell[11]. In 1973 Nigst[12] elaborated
on Bindi’s[13] 1964 classiﬁcation of isolated scaphoid
dislocations and subluxations as purely palmar or
dorsal or radial palmar and radial dorsal[3]. In 1993
Richards et al[5] categorized injury patterns as simple
(isolated to the scaphoid with an intact distal carpal
row) or complex (scaphoid dislocation with axial
carpal dislocation). The complex injury classiﬁcation
of Richards was similar to that of Garcia-Elias et al[14]
who classiﬁed axial carpal dislocation into an axialulnar, axial-radial, or combined axial-radial-ulnar
injury pattern. Garcia-Elias, however, did not include
scaphoid dislocations in his classiﬁcation[3]. Leung
et al[15] in 1998 described simple and complex injury
patterns associated with scaphoid dislocation and
added primary versus secondary and partial versus
total to the classiﬁcations. Primary dislocations result
directly from the injury whereas secondary dislocations
are persistent dislocations after closed reduction of the
proximal carpus. Simple dislocations involve only the
radioscaphoid and scapholunate articulations whereas
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complex dislocations also involve the capitohamate
and middle-ring metacarpal articulations. Partial
dislocations retain some soft tissue attachments
(usually distal) and complete dislocations have loss of
all soft tissue attachments.
The exact mechanism of scaphoid dislocation is not
known but it is generally believed that dorsiﬂexion,
ulnar deviation with or without rotational forces
are involved. It represents a spectrum of injuries
with varying extent of ligamentous damage[15,16].
Andre et al[17] proposed that with hyperdorsiﬂexion
the proximal pole of the scaphoid slides down the
volar slope of the radius and is ejected volarly. If
the energy of injury is not dissipated, the capitate
then abuts the radial dorsal rim and is forced to fall
into the scaphoid fossa. The lunate, triquetrum, and
hamate maintain their ligamentous integrity and
the shearing force between the capitate and hamate
is transmitted distally between the middle and ring
metacarpals[3].
The diagnosis was missed initially in 50% of
the reported cases[15]. A characteristic radiographic
feature shows two clear patterns of scaphoid
dislocations: isolated scaphoid dislocations and
those associated with axial carpal disruption.
Isolated scaphoid dislocation is a radial dislocation
of the scaphoid bone with a normal conﬁguration
of the distal carpal row. In scaphoid dislocations
with axial carpal disruption, the distal carpal
row is disrupted and the capitate bone migrates
proximally. The lunate, triquetral, and hamate bones
maintain a normal conﬁguration with respect to the
radius[5,18]. Radiographs can provide some indication
of the severity but wrist arthroscopy allows a more
accurate assessment of individual ligaments and is a
useful adjuvant modality in the management[16].
Treatment has ranged from closed reduction
and casting to percutaneous ﬁxation after closed or
open reduction and to open reduction and ligament
reconstruction with internal ﬁxation[3]. Good
functional results have been uniformly reported
after both surgical and non-surgical management,
provided that the condition is recognized and treated
early[15]. Delayed diagnosis not only increases the
likelihood of open reduction for the dislocation but
also affects the ﬁnal outcome because of stiffness of
the wrist and ﬁngers and arthritis of intercarpal and
radiocarpal joints[19]. Avascular injury to the scaphoid
has not been reported with this injury pattern,
possibly because of the frequent retention of the
distal scaphoid ligamentous structures and possible
preservation of some of the vascular supply[3]. In
fact, only one case of established avascular necrosis
of the scaphoid has been reported in the literature
following this injury[16], in spite of total loss of blood
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supply expected with complete disruption of all
ligamentous attachments. It is proposed that there
are intact intraosseous channels inside the intact
scaphoid bone that allow rapid revascularization
from surrounding soft tissues[15].
In our ﬁrst case, the patient sustained a fall with
a hyperextension and axial load injury. The injury
pattern followed loosely Richards’s, Leung’s, and
Garcia-Elias’s primary complex axial-radial scaphoid
dislocation with axial carpal instability with proximal
migration of capitate bone. We have described the
association between scaphoid dislocation and axial
disruption of the carpus. Isolated scaphoid dislocations
in our second and third cases must be distinguished
from those with an associated axial carpal disruption.
Our patients have returned to prior activity with slight
loss of motion and by their own report are “doing
well.”
CONCLUSION
This injury was diagnosed on the basis of ﬁndings
on plain ﬁlms. CT was useful in further delineating
the disruption of the distal carpal row and if there are
osteochondral fragments detached from the scaphoid
and lunate. Other diagnostic tests were not essential
for diagnosis and classiﬁcation. Diagnosis of this injury
is essential for proper treatment.
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Spontaneous Hemorrhage in an
Adrenal Pheochromocytoma
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ABSTRACT
A middle-aged male patient presented with acute,
life-threatening spontaneous bleeding from a large
left adrenal pheochromocytoma. The patient was
previously diagnosed to have what was thought to
be essential hypertension. He was treated but no

further investigations were carried out despite the
fact that hypertension was not well-controlled. The
unique CT scan ﬁndings are presented. A brief review
of spontaneous bleeding in these tumors and the
histological features are discussed.

KEYWORDS: adrenal tumors, endocrine tumors, pheochromocytoma

INTRODUCTION
Pheochromocytoma, a catecholamine-secreting
tumor occurs in less than 1% of newly diagnosed
patients with systemic hypertension[1]. In a review series
of 40,078 autopsies from the Mayo Clinic over a 50year period between 1928 - 1977, pheochromocytoma
was found to be present in 54 patients, representing an
incidence of 0.13%[2]. Detection and diagnosis of these
tumors, particularly in patients with uncontrolled
hypertension is essential because surgical removal is
curative in more than 90% of patients[1]. However, if
the tumor is left untreated, fatal complications often
ensue[3]. The aim of this presentation is to conﬁrm the
satisfactory outcome as a result of the multispecialty
team approach, and to brieﬂy discuss the follow-up in
these cases despite the inconsistency in determining
the exact histological grade and behavior of these
tumors.
CASE REPORT
A 45-year-old male patient presented with acute,
sudden onset of heaviness in the chest accompanied
with palpitation, nausea and vomiting. He looked
nervous, clammy, and sweaty. His blood pressure (BP)
was 104/68, pulse rate 75, respiratory rate 16, and
jugular venous pressure 1.0cm. The chest was clear on
auscultation, and the abdomen was soft, non tender.
Blood tests showed hemoglobin of 152 g/l, WBC 16.5

x 109/l, and Troponin-T 1.29 ug/l (< 0.0-0.3). ECG
showed no ST changes, and blood gases analysis was
normal.
The patient gave a previous history of several,
similar attacks, but none of them were as severe and
acute as this episode.
In 2007, the patient was diagnosed to have what
was clinically thought to be essential hypertension.
However, no further investigations were performed.
The hypertension was treated with cilazapril and
carvediolol but the blood pressure (BP) was not wellcontrolled. Subsequently the patient developed left
ventricular dysfunction, and myocarditis, which
was thought to be a subsequence of uncontrolled
hypertension.
A provisional diagnosis of a non-STEMI (non-ST
elevation myocardial infarction) was made. The patient
was admitted to the Intensive care unit (ICU) under the
care of the Cardiology and ICU teams. He was treated
with anticoagulation, clopidogrel and simvastatin.
On the next day, he developed further chest
pain, headache, and the BP was raised to 186/126.
Amiodarone 300 mg, metoprolol 5 mg and glyceril
trinitrate (GTN) infusion were administered, and the
anticoagulant was discontinued.
His condition did not improve and in addition
to more chest pain, he complained from an upper
abdominal pain and was found to have tenderness on
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Fig. 1: CT scan axial view showing active bleeding in the large tumor
and its relationship to the pancreas

Fig. 3: CT scan coronal view

examination. The BP remained labile within the range
of 230 / 140 - 79/40 mmHg. Because of the unstable
condition and the abdominal ﬁndings an abdominal
CT scan (Fig. 1, 2, and 3) was performed. This showed a
9 x 9 x 7.3 cm left retroperitoneal tumour mass crossing
the midline, displacing the pancreas upwards and
anteriorly, and the left kidney laterally and downwards.
Active bleeding as shown by enhancing vessels and
extravasation of contrast within and surrounding
the tumour was seen. The most likely diagnosis was
thought to be a hemorrhagic pheochromocytoma.
Intravenous phenoxbenzamine and labetalol
infusion were started. A computed tomography (CT)
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Fig. 2: CT scan of another axial view showing the relationship of the
tumor to the left kidney and its vessels

scan 12 hours later showed no more active bleeding,
and the mass was unchanged in size. A 24-hour urine
collection and study showed that the normetanephrine
excretion and ratio were 186.86 umol/l (0 - 0.9)
and 9706 umol/mol crn (0 - 260) respectively, and
metanephrine excretion and ratio were 103.06 umol/l
(0 - 1.5) and 5353 umol/mol crn (0 - 99) respectively.
These signiﬁcantly high levels conﬁrmed the diagnosis
of pheochromocytoma.
A decision was taken by the ICU, cardiology, and
surgical teams to operate on the patient and remove
the tumour urgently once his general condition became
fairly stable. Alternatively, in order to minimize the
possible high incidence of complications as a result
of the acute surgery, it could be deferred to soon after
full recovery from this acute episode provided the
patient continued to progress well and his BP is wellcontrolled. The patient’s general condition remained
stable and the BP was maintained within normal limits.
He was therefore discharged home on day twelve.
A follow up CT-scan three weeks later showed
that the retroperitoneal mass had decreased in size
due to the absorption of the hematoma, and there was
no extravasation of contrast. The adrenal tumour was
better deﬁned.
At surgery six weeks after the acute presentation,
the tumor was found to be in close contact to the distal
pancreas and splenic vessels, also to the left kidney
and its vessels, and adherent to the retroperitoneum.
After dissection, the tumour was freed and removed
completely without removing other organs. Two minor
rises and one minor drop in the BP developed during
the operation but BP was generally well-controlled.
The surgery was followed by an uneventful recovery
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and the BP maintained at around 130/75 mmHg.
Therefore all anti-hypertensive medications were
discontinued. Histologically the tumor was conﬁrmed
to be a pheochromocytoma. According to the
Pheochromocytoma of the Adrenal gland Scaled Score
(PASS)[4], the tumour showed the following features and
scores: capsular invasion 1, nuclear pleomorphism 1,
hyperchromasis 1, diffuse growth 2, conﬂuent necrosis
2, atypical mitosis 2, and high cellularity 2, which add
to a total of 11. According to this system a score of > 4
increases the likelihood of malignant behaviour[4].
Two months later, a 123I-MIBG whole body scan
showed no evidence of uptake at the site of the previous
tumour or anywhere in the body. At regular follow-up
for 16 months, the patient remained well with a normal
BP, 24-hour-urine studies and blood tests.
DISCUSSION
Hemorrhage, spontaneous or not, with or without
rupture of pheochromocytoma, although rare, is
potentially serious or lethal[1,3]. Although in the majority
of reported cases with hemorrhage no speciﬁc cause
for the bleeding was determined, in other cases there
seems to be some confusion in the terminology used to
describe the condition. The terms “spontaneous” and/
or “rupture” of the tumour were either mentioned or
exchanged[5-8].
Excluding our case, we found a total of 53 cases
of hemorrhagic pheochromocytoma reported in
the English literature[5-8]. In two review articles[5,6],
a mortality rate of 31%[5] and 34%[6] were found.
Hemodynamic instability, incorrect preoperative
diagnosis and cases reported before 1985[6] or before
1987[5] were found to be associated with mortality.
Bleeding inside the tumor, retroperitoneum or
intraperitoneum had no signiﬁcant impact[6].
Nowadays, with modern supportive care and careful
attention to preoperative adrenergic blockade a lower
mortality rate should be expected[5].
Although adrenal hemorrhage is a well-known
phenomenon[9], the exact cause of the spontaneous
hemorrhage in pheochromocytoma is not fully
understood and could be multi-factorial. As part of
the normal function of the adrenal gland, epinephrine
is found in high concentration in the adrenal vein.
Besides the synthesis and release of catecholamines
by the tumor, which could contribute to the bleeding,
it was thought that the vascular supply to the
adrenal gland is unique in several aspects and could
predispose the gland to hemorrhagic necrosis[9,10]. The
adrenal glands are usually supplied by three arteries.
Some 50 to 60 branches from these arteries pierce
the gland and are accompanied by emissary veins.
The capillary plexus system, form a vascular plexus
around the zona reticularis. The transition from
the arteries to the capillary plexuses ends sharply

September 2012

and forms a pool-like structure, which is drained
by medullary sinusoids, to form the main adrenal
vein[9]. As a result of these anatomical distributions
coupled with situations of physiological stress,
both the blood ﬂow to the adrenal glands and the
production of cortisol will increase several-folds[9].
The gland therefore, becomes edematous and
susceptible to hemorrhage and/or venous infarction,
with subsequent hypotension[9,11].
Our patient was initially diagnosed to have
essential hypertension and therefore, he was treated
as such. No further investigations were performed
despite his BP not being well-controlled. Unfortunately,
because of his long-standing uncontrolled condition,
he subsequently developed cardiac complications
and then presented acutely with this episode. We
believe that his acute clinical presentation was the
result of spontaneous hemorrahge from his longstanding, undiagnosed, large pheochromocytoma.
The administration of the anticoagulant over a short
period time by the cardiologist had no contribution
to the bleeding because, ﬁrstly, the acute presentation
developed before administering the anticoagulant, and
secondly, it was only given for a few hours. The exact
cause of the spontaneous bleeding is unclear, but the
long-standing hypertension and the high PASS score
might have had an impact.
Malignant pheochromocytoma is found in
approximately 10% of patients[12]. Although
the clinical malignant behaviour will indicate
the diagnosis of malignancy and its outcome,
determining malignant potential according to
histological features is challenging[13]. Based on a
comprehensive study of a single institutional cohort
of 50 histologically malignant and 50 histologically
benign pheochromocytomas of the adrenal gland[4]
12 histological features were evaluated. In this
study[4] it was found that cases of malignant
pheochromocytomas frequently demonstrated
the following features than the benign tumors:
vascular invasion score 1, capsular invasion score
1, periadrenal adipose tissue invasion score 2; large
nests or diffuse growth score 2; focal or conﬂuent
necrosis score 2; high cellularity score 2; tumour
cell spindling score 2; cellular monotony score 2;
increased mitotic ﬁgures > 3/10 per high power ﬁelds
score 2; atypical mitotic ﬁgures score 2; profound
nuclear pleomorphism score 1; and hyperchromasia
score 1. According to these speciﬁc histological
features, a PASS was introduced and used to
separate tumors with a potential for a biologically
aggressive behaviour (PASS ≥ 4) from tumors that
behave in a benign fashion (PASS < 4)[4]. The author
also recommended the application of these criteria
to a large cohort of cases to elucidate the accuracy of
this grading system in clinical practice[4].
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Recently, Strong et al from Memorial SloanKettering Cancer Center[12] retrospectively (1987 2006) studied 51 resected pheochromocytomas from
48 patients. A senior endocrine pathologist, blinded
to clinical outcome, reviewed the histopathologic
characteristics of all cases using the PASS system. In
addition, they constructed a tissue microarray of all
ﬁve clinically malignant tumors identiﬁed in this
group of patients and 41 of the benign tumors. They
assessed the expression of seven different cell cycle /
apoptosis-related genes. They found that all malignant
pheochromocytomas had a PASS of ≥ 6, which is well
above the previously proposed ≥ 4 cut-off value[4]. They
also concluded that six of the cell cycle/apoptosisrelated genes studied have no role in predicting the
behaviour of pheochromocytomas, while the seventh
gene studied, Ki-67 may help identify those neoplasms
at risk for recurrence[12].
More recently Wu et al[13] debated that despite the
proposal of the PASS system for several years, few
studies examined its robustness, speciﬁcally in the
observer assessment and interpretation of the different
morphologic features. They conducted an independent
single institutional cohort evaluation of adrenal
pheochromocytomas by ﬁve multi-institutional
pathologists with at least 10 years experience in
endocrine pathology, and found signiﬁcant interobserver and intra-observer variation in interpretation
of PASS components[13]. The authors concluded that
PASS requires further reﬁnement and validation, and
therefore, they cannot currently recommend its use to
predict behaviour and prognosis in these tumors.
The tumour of our patient was given a PASS score
of 11 by our pathologists. We agree with the argument
raised by Wu et al[13] that variation in the observer
interpretation do exist. However, we could not ignore
this high score and the possibility that our patient is at
risk of developing recurrence. Therefore, we adopted a
regular clinical follow up coupled with 24-hour urine
studies. Depending on the ﬁndings, a 123I-MIBG scan,
which could be supplemented by CT scan, may be
indicated. So far and after some 16 months from the
operation, the patient remained totally asymptomatic
and his blood pressure is normal without the need
of any anti-hypertensive medications. Time will tell
whether this high score is true or it is another variation
in interpretation.

had a delayed diagnosis because he did not have an
earlier work-up for his condition. The cause of the
spontaneous hemorrhage was not well-identiﬁed.
Although the PASS system is used to indicate the
morphologic behaviour of these tumors there seems to
be a variation in observer interpretations, which could
be signiﬁcant.

CONCLUSION
Pheochromocytoma of the adrenal gland is a
rare tumor but could be challenging especially if it
undergoes spontaneous hemorrhage. Our patient

13.
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Whether statins can increase or decrease colorectal
cancer risk remains inconclusive. Therefore, a
population-based case-control study using database
from the National Health Insurance Program in Taiwan
was designed to explore the effects of individual
statins on the risk of colorectal cancer. The insurance
program details can be found in previous studies[1-4].
In this study, there were 3498 patients aged 20 years
or older with newly diagnosed colorectal cancer
(International Classiﬁcation of Diseases 9th Revision
- Clinical Modiﬁcation, ICD-9 codes 153 and 154 and
A code A-093 and A-094) as cases (2010 men and 1488
women, mean age 65.9 years, standard deviation 13.8
years), and 10,492 subjects without colorectal cancer
frequency matched with sex, age (per 5 years) and index
date as controls (6028 men and 4464 women, mean age
65.3 years, standard deviation 14.0 years), from 2000 to
2009. We measured the association between colorectal
cancer risk and statins use, including simvastatin,
lovastatin, pravastatin, ﬂuvastatin, atorvastatin, and
rosuvastatin.
After adjustment for covariates, the adjusted OR
of colorectal cancer was 1.01 (95% CI 0.90-1.14) for the
stains-use group, when compared to the group with
non-use of statins. In sub-analysis, use of ﬂuvastatin
(OR 0.76, 95% CI 0.59-0.97) could show statistically
signiﬁcant reduction of colorectal cancer risk. Use of
the other statins, including simvastatin (OR 0.94, 95%
CI 0.78-1.12), lovastatin (OR 0.99, 95% CI 0.82-1.20),
pravastatin (OR 1.22, 95% CI 0.90-1.64), atorvastatin
(OR 0.97, 95% CI 0.82-1.14), and rosuvastatin (OR

1.12, 95% CI 0.81-1.54), could not show a signiﬁcant
association with colorectal cancer.
To date, inconsistent evidence exists about the
role of statins on the risk of colorectal cancer. Two
case-control studies in Israel and in Germany, statins
use could correlate with risk reduction of colorectal
cancer by 50% (95% CI 0.40-0.63) and 35% (95% CI
0.43-0.99), respectively[5, 6]. However, a series of nested
case-control studies in UK showed that statins use for
more than four years could be associated with 1.2-fold
increased risk of colorectal cancer (95% CI 1.10-1.38)[7].
In other studies, no signiﬁcant association was noted
between statins use and colorectal cancer risk[8, 9]. In
this present study, however, we found that only use
of ﬂuvastatin could show 24% reduction of colorectal
cancer risk. Especially when using ﬂuvastatin ≥ 6
months, the risk could further be reduced to 39% (95%
CI 0.42-0.90). A cohort study by Simon et al in the US
showed that women using lovastatin reduced their
colorectal cancer risk by 39% (95% CI 0.39-0.99)[10].
Because of inherent limitation of a case-control study,
we cannot address any plausible explanation about
these conﬂicting results. However, in a review by
Jacobs et al, the authors suggest that because colorectal
cancer is a multi-factorial disease, whether statins have
a neoplasm-inhibiting effect or neoplasm-promoting
effect depends on the underlying molecular subtypes
of subjects studied[11]. That may at least partially explain
why some studies showed a protective effect of statins
on colorectal cancer, but the others showed a harmful
effect. Further studies are required to better understand
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the role of statins on the molecular pathophysiology of
colorectal cancer.
We conclude that use of ﬂuvastatin may correlate
with a 24% decreased risk of colorectal cancer. Use of
the other statins cannot show a signiﬁcant association
with colorectal cancer.
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Ann Saudi Med 2012; 32:262-268
Background and Objectives: Enhancer of zeste homolog 2 (EZH2) has been recently found to regulate
several genes involved in immunoresponse and autocrine inﬂammation network. The aim of the study
was to quantitate EZH2 messenger ribonucleic acid (mRNA) expression, evaluate its relation to conditions
of prostatitis associated with benign prostatic hyperplasia (BPH), and correlate it with the levels of the
inﬂammatory marker interlukin 6 (IL - 6).
Design and Setting: Cross-sectional study in Middle Eastern men with BPH and prostatitis or BPH only.
Patients and Methods: Transrectal ultrasound-guided prostate biopsies were collected from 106 patients
suspected of having prostate cancer; however, the histology revealed BPH. Upon further pathological
examination, 56 of these cases were identiﬁed as BPH with prostatitis and classiﬁed as: acute prostatitis
(n = 13); active chronic prostatitis (n = 32); and, chronic inactive prostatitis (n = 12). Serum IL-6 levels and
EZH2 mRNA expression were measured and compared between patient groups.
Results: EZH2 mRNA was overexpressed in BPH with prostatitis patients compared to BPH only patients
(P<.0001). BPH with active chronic prostatitis had higher EZH2 expression than BPH with acute or chronic
inactive prostatitis compared to BPH only (P = .05 and .73, respectively). EZH2 mRNA expression showed
a negative correlation with IL-6 concentrations in BPH with prostatitis patients (rs = -0.31, P = .02). EZH2
overexpression was associated with an increased risk of having BPH with prostatitis (crude odds ratio 0.20,
95% CI 0.06 - 0.65, P = .0076).
Conclusions: EZH2 mRNA expression correlates positively with prostatitis conditions associated with
BPH and negatively with serum IL-6 levels. This supports the possible involvement of EZH2 mRNA
overexpression in the development of prostate inﬂammation, and its new regulatory role in suppressing
the expression of some inﬂammatory network genes.

Mammary Fibromatosis in a Male Breast
Al-Saleh N, Amir T, Shaﬁ IN
Department of Surgical Oncology, Kuwait Cancer Control Center, Kuwait.
Correspondence: Dr. Noha Al-Saleh, P.O. Box 142, Al-Jabreya, Postal Code 46302, Kuwait. Tel. +965 25359339
Mobile: +965 99211999, Email: nohaalsaleh@yahoo.ca.

Gulf J Oncolog 2012; 1:77-80
Fibromatosis of the breast is a relatively benign, though locally invasive neoplasm. It is rare and difﬁcult to
diagnose. Risk of recurrence is there if it was inadequately excised. The best treatment is local wide excision
with negative margins. We report a 46-year old gentleman with mammary ﬁbromatosis. To the best of our
knowledge, there are only few cases reported on male breast ﬁbromatosis. The optimal management of it
is unknown because of the rarity of the disease.
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A Rapid Liquid Chromatography-Tandem Mass Spectrometry Method
for the Determination of Ciproﬂoxacin in Rabbits Serum following
Intra-Gastric Dosing: Application to Pharmacokinetics Study
Mohammed E Abdel-Hamid1, Leyla H Sharaf1*, Oludotun A. Phillips1, Elijah O Kehinde2, Alice Babu2
1
Department of Pharmaceutical Chemistry, Faculty of Pharmacy,
2
Department of Surgery, Faculty of Medicine, Health Sciences Centre, Kuwait University, Kuwait.
*Corresponding author E-mail: ls20504@hsc.edu.kw

Research Journal of Pharmacy and Technology 2012; 05:624-631
This work aims to the development of a liquid chromatography-tandem mass spectrometry (LC-MS/MS)
method for measuring ciproﬂoxacin (CIP) in rabbits serum following intra-gastric dosing and application
of the developed method for pharmacokinetic studies of CIP released from six generic and one reference
products. A positive electrospray tandem mass spectrometry coupled with liquid chromatography
was used. Chromatographic analysis was done using of XTerra® RP C8 column and a mobile phase
of acetonitrile/water/formic acid (80:20:0.025v/v/v). A simple protein precipitation method using
acetonitrile was used for cleaning up the serum samples before LC/MS/MS analysis. Quantiﬁcation
was achieved using multiple reaction monitoring (MRM) at m/z 332.7>245.5 (CIP) and m/z 364.7>263.2
(ruﬂoxacin, internal standard). The pharmacokinetics of the absorbed CIP fractions from the examined
brands were calculated using PK-software for non-compartmental pharmacokinetics data analysis. The
developed LC-MS/MS method showed a good linearity (r 0.99), precision (RSD%<6.1%) and accuracy
(Bias%<8.5%)over the CIP concentration range 0.5-6μg/ml in rabbits serum. Stability studies indicated that
CIP serum samples were stable for at least 4 month sat -35 ºC.The calculated pharmacokinetic parameters
were in the ranges: Cmax 1.1 - 6.0 μg/ml, Tmax 0.5 - 1.0 hr , AUC0-t 5.3 - 16.0 μg.hr/ml and the % relative
bioavailability was from 35.6 to 77.5%. The developed LC-MS/MS method was successful for measuring
CIP levels in rabbits serum following intra-gastric dosing. The proposed route of drug administration
permits an accurate drug placement and collection of serum samples. Pharmacokinetic studies revealed
some differences of the absorption patterns of the generic and reference products which reﬂects variation
of the antibacterial efﬁcacy among CIP brands.

Adrenocortical Tumors in Children: A Kuwait Experience
Mittal R, Ramadan DG, Khalifa NM, Khalifa SO, Mazidi Z, Zaki M
Unit of Pediatric Oncology, Department of Medical Oncology, Kuwait Cancer Control Centre, Kuwait.
Correspondence: Dr. Rakesh Mittal, Consultant & In-charge, Pediatric Oncology, Department of Medical
Oncology, KCCC. P.O. Box 42262, Shuwaikh 70653, Kuwait, Phone: +965-24849100 Fax: +965 24810007 Email:
rakeshmittal55@hotmail.com.

Gulf J Oncolog 2012; 1:38-46
Introduction: Adrenocortical tumors (ACT) are rare tumors of childhood. The majority of these tumors is
hormone-producing and cause virilization and Cushing syndrome or feminization.
Methodology: The authors describe 6 cases of adrenal cortical tumors treated at the Kuwait Cancer Center
which were presented over a period of 20 years (1989-2009).
Results: The mean age was 5.5 years (range 15 months - 12 years). All had signs of virilization. One
child had hypertension, while 2 had a metastatic disease at presentation. The diagnosis was made by
clinical signs and symptoms, high levels of relevant adrenal hormones and imaging. Two children were
not ﬁtfor surgery; one was too sick for any treatment and died shortly after diagnosis, while the other died
after receiving one cycle of palliative chemotherapy. Four patients underwent complete surgical resection
and achieved complete remission, three of whom later had recurrence (distant in one and local in two
patients) and succumbed due to progressive disease. Mitotane was used in two children. Only one patient
is currently surviving and well nearly 13 years after her surgery. In our series, the long-term outcome of
children with adrenocortical tumors was very poor.
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Conclusions: Virilization is an important clue to the diagnosis of ACT. Early diagnosis and complete
surgical resection are important for survival. Metastasis at presentation or as recurrence carries very
dismal prognosis.

Identiﬁcation of Two Novel CAKUT-Causing Genes by
Massively Parallel Exon Resequencing of Candidate Genes
in Patients with Unilateral Renal Agenesis
Saisawat P, Tasic V, Vega-Warner V, Kehinde EO, Günther B, Airik R, Innis JW, Hoskins BE, Hoefele J, Otto EA,
Hildebrandt F
Department of Pediatrics, University of Michigan, Ann Arbor, Michigan, USA

Kidney Int 2012; 81:196-200
Congenital abnormalities of the kidney and urinary tract (CAKUT) are the most frequent cause of chronic
kidney disease in children, accounting for about half of all cases. Although many forms of CAKUT are likely
caused by single-gene defects, mutations in only a few genes have been identiﬁed. In order to detect new
contributing genes we pooled DNA from 20 individuals to amplify all 313 exons of 30 CAKUT candidate
genes by PCR analysis and massively parallel exon resequencing. Mutation carriers were identiﬁed by
Sanger sequencing. We repeated the analysis with 20 new patients to give a total of 29 with unilateral renal
agenesis and 11 with other CAKUT phenotypes. Five heterozygous missense mutations were detected in
2 candidate genes (4 mutations in FRAS1 and 1 in FREM2) not previously implicated in non-syndromic
CAKUT in humans. All of these mutations were absent from 96 healthy control individuals and had
a PolyPhen score over 1.4, predicting possible damaging effects of the mutation on protein function.
Recessive truncating mutations in FRAS1 and FREM2 were known to cause Fraser syndrome in humans
and mice; however, a phenotype in heterozygous carriers has not been described. Thus, heterozygous
missense mutations in FRAS1 and FREM2 cause non-syndromic CAKUT in humans.

High Prevalence of Metabolic Syndrome among Kuwaiti
Adults -A Wake-Up Call for Public Health Intervention
Al Zenki S, Al Omirah H, Al Hooti S, Al Hamad N, Jackson RT, Rao A, Al Jahmah N, Al Obaid I, Al Ghanim J, Al
Somaie M, Zaghloul S, Al Othman A
Kuwait Institute for Scientiﬁc Research, PO Box 24885, Safat 13109, Kuwait; Email: omirah@kisr.edu.kw (H.A.O.);
shooti@kisr.edu.kw (S.A.H.); jsager@kisr.edu.kw (J.A.G.); aothman@kisr.edu.kw (A.A.O.)

Int J Environ Res Public Health 2012; 9:1984-1896
The socio-economic development which followed the discovery of oil resources brought about considerable
changes in the food habits and lifestyle of the Kuwaiti population. Excessive caloric intake and decreased
energy expenditure due to a sedentary lifestyle have led to a rapid increase in obesity, diabetes and other
non-communicable chronic diseases in the population. In this paper, we examine the prevalence of the
Metabolic Syndrome (MetS) among Kuwaiti adults (≥20 years) using data from the ﬁrst national nutrition
survey conducted between July 2008 and November 2009. The prevalence of MetS was 37.7% in females
and 34.2% in males by NCEP criteria, whereas the values were 40.1% in females and 41.7% in males
according to IDF criteria. Prevalence of MetS increased with age and was higher in females than males.
The high prevalence of the MetS in Kuwaiti adults warrants urgent public health measures to prevent
morbidity and mortality due to cardiovascular complications in the future.
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Kuwait Medical Journal 2012; 44 (3): 260-267

Clinical Practice & Implementation of Image-Guided
Stereotactic Body Radiotherapy
Sep 2 - 6, 2012
Würzburg, Germany
Contact: European Society for Radiotherapy &
Oncology
Tel: 011-32-2-775-9340; Fax: 011-32-2-779-5494
E-mail: education@estro.org

Arrhythmias in the Real World 2012
Sep 6 - 8, 2012
Washington, District of Columbia, United States
Contact: American College of Cardiology Foundation
Tel: 800-253-4636 ext. 5603 or 202-375-5000
Fax: 202-375-7000
E-mail: resource@acc.org

4th International Course in Nutritional Epidemiology
Sep 3 - 14, 2012
London, United Kingdom
Contact: Nikki Whitelock , Course Administrator ,
School of Public Health, Imperial College
Tel: 011-44-20-7594-2116
E-mail: nutrition-epi-course@imperial.ac.uk

The Viral Hepatitis Congress
Sep 7 - 9, 2012
Johann Wolfgang Goethe-Universität, Frankfurt,
Germany
Contact: Michele Upton, Victoria Mill, Windmill Street,
Macclesﬁeld, Cheshire, SK11 7HQ, UK
Tel: +44 (0) 1625 664195
E-mail: hep@kp360group.com

14th European Symposium of Suiside & Suicidal
Behaviour
Sep 3 - 6, 2012
Tel Aviv - Jaffa, Switzerland
Contact: Kenes, 1-3, Rue de Chantepoulet,
Tel: 4122908048; Fax: 4122906914
E-mail: esssb@kenes.com
30th World Congress of Endourology and SWL
Sep 4 - 8, 2012
Istanbul, Turkey
Contact: Congress Organizing Secretariat, Topkon
Congress Services
Tel: 011-90-216-330-9020; Fax: 011-90-216-330-9005
E-mail: wce2012@topkon.com
Hands-on Cardiac Morphology
Sep 5 - 7, 2012
London, United Kingdom
Contact: ICH Events
Tel: 011-44-20-7905-2699 / 2675; Fax: 011-44-20-78316902
E-mail: info@ichevents.com
The 8th International Conference on Frontotemporal
Dementias
Sep 5 - 7, 2012
Manchester, United Kingdom
Contact: Kenes UK, 385 Euston Road
Tel: 44 (0) 20 7383 8030; Fax: 44 (0) 20 7383 8040
E-mail: ftd@kenes.com

Bone Densitometry Course
Sep 8 - 9, 2012
St. Louis Airport Marriott, St. Louis, MO, United States
Contact: Amy Scrivens, 306 Industrial Park Road Suite
206, Middletown, CT 06457
Tel: 860-259-1000; Fax: 860-259-1030
E-mail: ascrivens@iscd.org
24th European Congress of Pathology
Sep 8 - 12, 2012
Prague Congress Centre, Prague, Czech Republic
Contact: Juliane Heinicke, Paulsborner Str. 44
Tel:+49 – 30 – 300 669-0; Fax: +49 - 30 - 305 73 91
E-mail: ecp-prague@cpo-hanser.de
Advances in Rheumatology
Sep 8 - 11, 2012
Boston / Massachusetts, United States
Contact: Department of Continuing Education ,
Harvard Medical School
Tel: 617-384-8600
E-mail: hms-cme@hms.harvard.edu
New Advances in Inﬂammatory Disease
Sep 8 - 9, 2012
San Diego / California , United States
Contact: Scripps Conference Services & CME
Tel: 858-652-5400; Fax: 858-652-5565
Website: http://www.scripps.org/health-education
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Hands-On Obstetric & Pelvic Ultrasound Imaging
Sep 10 - 13, 2012
Dallas /Texas , United States
Contact: Amy Donaldson, Administrator, Keith
Mauney & Associates Ultrasound Training Institutes
Tel: 800-845-3484 or 972-353-3200; Fax: 817-577-4200
E-mail: info@kmaultrasound.com
One-day Update in Thrombosis & Haemostasis for
Consultants & Advanced SpRs
Sep 11, 2012
London, United Kingdom
Contact: St. Mary’s, Imperial College
Tel: 011-44-20-7589-5111
E-mail: haemsec@imperial.ac.uk
The American Society of Emergency Radiology 2012
Annual Meeting and Postgraduate Course in Trauma
and Emergency Radiology
Sep 12 - 15, 2012
New Orleans Marriott, New Orleans, LA, United
States
Contact: Savanna Lott, 4550 Post Oak Place, Suite 342
Tel: 713-965-0566
E-mail: aser@meetingmanagers.com
Hands-On Carotid & Vertebral Duplex Ultrasound
Imaging
Sep 13 - 14, 2012
Dallas / Texas , United States
Contact: Amy Donaldson, Administrator, Keith
Mauney & Associates Ultrasound Training Institutes
Tel: 800-845-3484 or 972-353-3200; Fax: 817-577-4200
E-mail: info@kmaultrasound.com
Inherited Kidney Disorders: An Update
Sep 13 - 14, 2012
Toulouse, France
Contact: Prof. Dominique Chauveau, Service de
Néphrologie, Hôpital de Rangueil
Tel: 011-33-5-6132-3279
E-mail: chauveau.d@chu-toulouse.fr
6th Annual Conference of International Liver Cancer
Association (ILCA)
Sep 14 - 16, 2012
Berlin, Germany
Contact: Céline Nieuwenhuys, Conference Manager,
ILCA Ofﬁce
Tel: 011-32-2-789-2345; Fax: 011-32-2-743-1550
E-mail: info@ilca-online.org
Orthopaedics and Sports Medicine Bermuda Cruise
Sep 14 - 21, 2012
Boston, Massachusetts, United States
Contact: Reservations, Meeting Planner, Continuing
Education, Inc.
Tel: 800-422-0711 or 727-526-1571; Fax: 727-522-8304
E-mail: contactus@continuingeducation.net
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Perspectives in Melanoma 16
Sep 14 - 15, 2012
Valencia, Spain
Contact: Imedex
Tel: 770-751-7332; Fax: 770-751-7334
E-mail: meetings@imedex.com
2012 ESH Hypertension Summer School
Sep 15 – 21, 2012
Dublin, Ireland
Contact: Dr Alice Stanton, Local Organizer
E-mail: astanton@rcsi.ie
Website:
http://www.eshonline.org/Meetings/
SummerSchool.aspx
Modern Principles of Treatment of Neuro-oncology
Diseases. Prospects for Functional Neurosurgery
Sep15 – 16, 2012
Yalta, Ukraine
Contact: Kristina Zadorina, Nbscience
Tel: 011-38-4-4233-2770
E-mail: ukraine@nbscience.com
Optimal Care and New Therapies for Advanced Heart
Disease
Sep 15, 2012
California, United States
Contact: Lalita Gupta , Continuing Medical Education
, Cedars - Sinai Medical Center
Tel: 310-423-5548; Fax: 310-423-8596
E-mail: cme@cshs.org
Rehabilitation Topics in the Management of Brain
Injury
Sep 15
California / Los Angeles, United States
Contact: Lalita Gupta, Continuing Medical Education,
Cedars - Sinai Medical Center
Tel: 310-423-5548; Fax: 310-423-8596
E-mail: cme@cshs.org
Website: http://research3.csmc.edu/eventinfo_150.
html
Wound Care
Sep 15 - 22, 2012
Royal Caribbean’s Oasis of the Seas, Ft. Lauderdale,
FL, United States
Contact: Reservations, 5700 4th Street N. St Petersburg,
Florida 33703
Tel: 1 800 422 0711; Fax: 1 727 522 8304
E-mail: contactus@continuingeducation.net
Developmental Behavioral Pediatrics Symposium
Sep 17, 2012
Riyadh, Saudi Arabia
Contact: Ms Jaina Abdulkadil , Continuous Professional
Development , King Fahad Medical City
Tel: 011-966-1–288–9999 ext. 7497; Fax: 011-966-1–288–
9000 ext. 4114
E-mail: cme@kfmc.med.sa
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Medical Ethics
Sep 17 - 21, 2012
London, United Kingdom
Contact: Continuing Professional Development,
Imperial College London
Tel: 011-44-20-7594-6881; Fax: 011-44-20-7594-6883
E-mail: cpd@imperial.ac.uk
Anesthesia Update: Emphasis on Pharmacology
Sep 17 - 21, 2012
Wyoming / Jackson Hole, United States
Contact: Northwest Anesthesia Seminars, Inc.
Tel: 509-547-7065; Fax: 509-547-1265
E-mail: info@nwas.com
Assisted Dying and End of Life Decisions
Sep 17, 2012
London, United Kingdom
Contact: Healthcare Conferences UK
Tel: 011-44-19-3242-9933
Fax: 011-44-19-3288-0402
E-mail: info@healthcareconferencesuk.co.uk
Intermediate Skills for Laparoscopic Surgery
Sep 17 – 19, 2012
Dundee, United Kingdom
Contact: Benjie Tang, Course Director, Cuschieri Skills
Centre, University of Dundee
Tel: 011-44-13-8238-3400; Fax: 011-44-13-8264-6042
E-mail: cscbookings@dundee.ac.uk
Recent Advances in Nuclear Medicine
Sep 18 - 19, 2012
Vinnitsa, Ukraine
Contact: Kristina Zadorina, Nbscience
Tel: 011-38-4-4233-2770
E-mail: ukraine@nbscience.com
2012 International Cancer Education Conference
Sep 19 – 22, 2012
Michigan / Ann Arbor, United States
Contact: CME, University of Californai San Diego
Tel: 619-543-7602; Fax: 619-543-7610
E-mail: ocme@ucsd.edu
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6th International Conference on Osteoporosis and
Bone Research, 2012
Sep 20 - 23 , 2012
Xian, China
Contact: ICOBR2012 Secretariat , CMA Meeting
Planner, Chinese Medical Association
Tel: 011-86-10-8515-8497 / 8129; Fax: 011-86-10-65123754
E-mail: lilyjia@163.com
Cardio/Pulmonary Medicine for Primary Care
Sep 20 - 23, 2012
Florida / Lake Buena Vista, United States
Contact: Medical Education Resources
Tel: 303-798-9682; Fax: 303-798-5731
E-mail: info@mer.org
Dermatology for the Non Dermatologist
Sep 20 - 22, 2012
Quebec / Montreal, Canada
Contact: Orly Light, Directo , MCE Conferences
Tel: 888-533-9031; Fax: 858-777-5588
E-mail: info@mceconferences.com
Dermatopathology Update With Mini-Symposiums on
Inﬂammatory Dermatoses & New Diagnostic Testings
for Melanocytic Lesions; & Hands-On Slide Seminar
on Pediatric Dermatopathology
Sep 20 - 22, 2012
Massachusetts / Boston, United States
Contact: Department of Continuing Education,
Harvard Medical School
Tel: 617-384-8600; Fax: 617-384-8686
E-mail: hms-cme@hms.harvard.edu
ISN Nexus Symposium - Bone and the Kidney
Sep 20 - 23, 2012
Copenhagen, Denmark
Contact: Jenny Bateman, International Society of
Nephrology
Tel: 011-32-2-808-0420
E-mail: Jennifer.bateman@interelamc.com

4th Annual Combined Orthopedic Surgery
Controversies
Sep 19 - 21, 2012
California, United States
Contact: Paige Ballus, OSC 2012 Coordinator
Tel: 336-287-9895
E-mail: pballus@triad.rr.com

Pediatric and Adolescent Gynecology
Sep 20 - 21, 2012
Massachusetts / Boston, United States
Contact: Department of Continuing Education ,
Harvard Medical School
Tel: 617-384-8600; Fax: 617-384-8686
E-mail: hms-cme@hms.harvard.edu

Workshop on Phenotyping Mouse Models of Human
Lung Disease
Sep 19 - 24, 2012
Maine / Bar Harbo , United Kingdom
Contact: Nancy Place, The Jackson Laboratory
Tel: 207-288-6257
E-mail: nancy.place@jax.org

2nd International Conference on Regenerative
Orthopaedics & Tissue Engineering
Sep 20 - 22, 2012
Opatija, Croatia
Contact: Svjetlana Vukic, Depol komunikacije d.o.o.
Tel: 011-385-1-244-4333; Fax: 011-385-1-243-1478
E-mail: svjetlana@depol.org
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Medical Cognitive Behavior Therapy for Depression:
Ten-Minute Techniques for Real Doctors
Sep 20 - 21, 2012
Vancouver, British Columbia, Canada
Contact: Greg Dubord, MD, CME Director, CBT
Canada
Tel: 877-466-8228
E-mail: registrar@cbt.ca

Patient Safety in Mental Health
Sep 21, 2012
Ontario / Toronto, Canada
Contact: Amanda Nilsson, Conferences and Seminars ,
Ontario Hospital Association
Tel: 416-205-1534; Fax: 416-205-1340
E-mail: anilsson@oha.com

Virtual Colonoscopy Workshop
Sep 20 - 22, 2012
San Francisco, California, United States
Contact: UCSF CME Registration Ofﬁce
Tel: 415-476-5808; Fax: 415-502-1795
E-mail: info@ocme.ucsf.edu

Hospitalist and Emergency Procedures Course
Sep 22 -23, 2012
Texas / San Antonio, United States
Contact:
Nancy
Cole,
Hospital
Procedures
Consultants
Tel: 805-665-8342
E-mail: ncole@hospitalprocedures.org

Carotid & Transcranial Doppler
Sep 21 - 23, 2012
Las Vegas/Nevada, United States
Contact: Institute for Advanced Medical Education
Tel: 802-824-4433
Website: https://iame.com/conferences/
Masters of Mininmally Invasive Thoracic Surgery
Sep 21 - 22, 2012
New York, United States
Contact: Ofﬁce of Continuing Medical Education,
Duke University School of Medicine
Tel: 919-401-1200; Fax: 919-401-1213
E-mail: cme@mc.duke.edu
2012 International Conference on Schizophrenia
Sep 21 - 23, 2012
Chennai, India
Contact: Organizing Secretariat , Marundeshwara
Enterprises
Tel: 011-91-44-2435-3079/2432-8152; Fax: 011-91-442432-0605
E-mail: tours@icons-scarf.org
Current Practice of Vascular Ultrasound
Sep 21 - 23, 2012
Nevada / Las Vega, United States
Contact: Institute for Advanced Medical Education
Tel: 802-824-4433
Gynecologic Laparoscopy: A Hands-On Cadaver Lab
Sep 21 - 22, 2012
Nevada / Las Vegas, United States
Contact: IMET
Tel: 856-427-6200; Fax: 732-204-0124
E-mail: contact@imetcme.com
Masters of Mininmally Invasive Thoracic Surgery
Sep 21 - 22, 2012
New York, United States
Contact: Ofﬁce of Continuing Medical Education,
Duke University School of Medicine
Tel: 919-401-1200; Fax: 919-401-1213
E-mail: cme@mc.duke.edu

Thoracic Pathology
Sep 22 - 24, 2012
Massachusetts / Boston, United States
Contact: Department of Continuing Education ,
Harvard Medical School
Tel: 617-384-8600; Fax: 617-384-8686
E-mail: hms-cme@hms.harvard.edu
18th International Congress for Tropical Medicine &
Malaria / 48th Congress of the Brazilian Society for
Tropical Medicine
Sep 23 - 27, 2012
Rio de Janeiro, Brazil
Contact: Ms Vera Bittencourt , ML Eventos
Tel: 011-55-21-2512-7640; Fax: 011-55-21-2540-8779
E-mail: ictmm2012@mleventos.com.br
5th International Hemodialysis Course
Sep 24 - 28, 2012
Mansoura, Egypt
Contact: Hussein Sheashaa
E-mail: sheashaa@mans.edu.eg
Musculoskeletal (the comprehensive course)
Sep 24 - 28, 2012
Valencia, Spain
Contact: Maria Jose Garcia , Technical Secretary ,
Fundación Universidad-Empresa, ADEIT
Tel: 011-34-96-205-7925; Fax: 011-34-96-326-2700
E-mail: maria.jose.garcia@adeit.uv.es
EAES Laparoscopic Upper GI Surgery Course
Sep 24 - 27, 2012
United Kingdom / Dundee
Contact: Susan McComiskie, Secretary, Cuschieri Skills
Centre, University of Dundee
Tel: 011-44-13-8264-5857; Fax: 011-44-13-8264-6042
Email: s.mccomiskie@dundee.ac.uk
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Advanced Brain Imaging: Beyond State-of-the-Art
Sep 27 – 30, 2012
Virginia / McLean , Unites States
Contact: Melisa Martinez, Meetings Coordinator,
ISMRM
Tel: 510-841-1899; Fax: 510-841-2340
E-mail: info@ismrm.org
Ambulatory Ob/Gyn Nursing
Sep 27 - 29, 2012
Boston / Massachusetts, United States
Contact: Contemporary Forums
Tel: 800-377-7707; Fax: 800-329-9923
E-mail: info@cforums.com
1st
International
Symposium
on
Perinatal
Hemodynamics (ISPH)
Sep 27 - 29, 2012
Lausanne, Switzerland
Contact: Congress Secretary, Symporg SA
Tel: 011-41-22-839-8484; Fax: 011-41-22-839-8485
Email: contact@isph2012.org
21
EADV Congress (European Academy of
Dermatology & Venereology)
Sep 27 - 30, 2012
Prague, Czech Republic
Contact: EADV Headquarters
Tel: 011-41-91-973-4520; Fax: 011-41-91-973-4530
Email: info@eadvprague2012.org
st

27th IUSTI Conference (International Union against
Sexually Transmitted Infections)
Sep 27 - 29, 2012
Antalya, Turkey
Contact: Congress Secretariat, Teamcon Kongre
Organizasyon
Tel: 011-90-212-343-8003; Fax: 011-90-212-343-8023
Email: secretariat@iusti2012turkey.org
4th
Annual Stroke and Cerebrovascular Disease
Review
Sep 27 - 30, 2012
Florida / Amelia Island
Contact: Denise Klarich , Assistant Meeting Planner ,
Mayo Clinic
Tel: 800-462-9633; Fax: 904-953-2598
Email: klarich.denise@mayo.edu
Advanced Brain Imaging: Beyond State-of- the-Art
Sep 27 - 30, 2012
Virginia / McLean, United States
Contact: Melisa Martinez , Meetings Coordinator ,
ISMRM
Tel: 510-841-1899; Fax: 510-841-2340
Email: info@ismrm.org
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Annual Update in Pulmonary & Critical Care
Sep 27 - 28, 2012
Michigan / Ann Arbor, United States
Contact: Allison Picinotti , Ofﬁce of Continuous
Professional Development , University of Michigan
Medical School
Tel: 734-232-3468
Email: intmedcme@umich.edu
Current Issues of Diagnosis
Oncogynecology Diseases
Sep 27 - 28, 2012
Ivano-Frankovsk, Ukraine
Contact: Kristina Zadorina
Tel: 011-38-4-4233-2770
Email: ukraine@nbscience.com

&

Treatment

of

Foot and Ankle Course
Sep 27 - 28, 2012
Newcastle, United Kingdom
Contact: Gare Jones , DePuy
Email: gjones@dpygb.com
Nephrology Update 2012
Sep 27 - 29, 2012
Ohio / Cleveland, United States
Contact: Viveca Kimble , Project Manager , Cleveland
Clinic
Tel: 216-448-0652
Fax: 216-448-0782
Email: kimblev@ccf.org
13th
Annual HIV/AIDS Conference: Comparing
First-line Antiretroviral Options, Update on
Hepatitis C Treatment, Screening for HIV-Associated
Neurocognitive Disorders & Prospects for Curing
HIV
Sep 28, 2012
California / Los Angeles, United States
Contact: Lalita Gupta, Continuing Medical Education,
Cedars - Sinai Medical Center
Tel: 310-423-5548; Fax: 310-423-8596
Email: cme@cshs.org
1st Annual Diabetes Symposium: New Advances and
Innovations
Sep 28, 2012
Pennsylvania / Philadelphia, United States
Contact: Ofﬁce of Continuing Medical Education,
Jefferson Medical College
Tel: 215-955-6992; Fax: 215-923-3212
Email: jeffersoncme@jefferson.edu
5th Perspectives in Rheumatic Diseases 2012TM
Sep 28 - 29, 2012
California / Newport Beach, United States
Contact: Global Academy for Medical Education
Tel: 973-290-8214; Fax: 866-401-8609
Email: s.reitman@elsevier.com
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Clinical Endocrinology for Primary Care Physicians
Sep 28 - 30, 2012
Bahamas / Paradise Island
Contact: Medical Education Resources
Tel: 303-798-9682; Fax: 303-798-5731
Email: info@mer.org

Foot & Ankle Masters Experience
Sep 29 - 30, 2012
Illinois / Rosemont, United States
Contact: Arthroscopy Association of Nor. America
Tel: 847-292-2262; Fax: 847-292-2268
Email: info@aana.org

Comprehensive Gynecological Course
Sep 28 - 29, 2012
Ontario / Hamilton, Canada
Contact: CMAS
Tel: 905-522-1155 ext. 35144; Fax: 905-521-6194
Email: info@cmas.ca

Forefronts in Lupus Nephritis
Sep 29, 2012
Munich, Germany
Contact: Prof. Dr. Hans-Joachim Anders
Email: hjanders@med.uni-muenchen.de

Diabetic Foot Study Group 10th Scientiﬁc Meeting
Sep 28 - 30, 2012
Berlin, Germany
Contact: DFSG Meeting Secretariat , CAP Partner
Tel: 011-45-7020-0305; Fax: 011-45-7020-0315
Email: dfsg@dfsg.org

Management of Carotid Artery Stenosis & Acute
Stroke
Sep 29, 2012
Massachusetts / Boston, United States
Contact: , MGH Academy
Tel: 866-644-7792
Email: mghcme@partners.org

GnRH-antagonists on Ovarian Stimulation
Sep 28, 2012
Hamburg, Germany
Contact: Organizing Secretariat , ESHRE Central
Ofﬁce
Tel: 011-32-2-269-0969; Fax: 011-32-2-269-5600
Email: info@eshre.eu

Cancer Medicine and Hematology
Sep 30 - Oct 5, 2012
Massachusetts, United States
Contact: Department of Continuing
Harvard Medical School
Tel: 617-384-8600; Fax: 617-384-8686
Email: hms-cme@hms.harvard.edu

Inﬂammatory Bowel Disease: Art & Science in e
Diagnosis & Treatment in 2012
Sep 28 - 29, 2012
Massachusetts / Boston, United States
Contact: Boston University School of Medicine
Continuing Medical Education
Tel: 617-638-4605; Fax: 617-638-4905
Email: cme@bu.edu

Neuroradiology Post Graduate Course - Head & Neck
Radiology
Oct 1 – 5, 2012
Massachusetts / Cambridge, Unite States
Contact: Department of Continuing Education ,
Harvard Medical School
Tel: 617-384-8600; Fax: 617-384-8686
Email: hms-cme@hms.harvard.edu

NC Psychiatric Association Annual Meeting and
Scientiﬁc Session
Sep 28 - 30, 2012
Nor Carolina / Wrightsville Beach, United States
Contact: Robin Huffman , Nor Carolina Psychiatric
Association
Tel: 919-859-3370
Email: rhuffman@ncpsychiatry.org

27th Annual Critical Issues in Tumor Microenvironment,
Angiogenesis & Metastastasis
Oct 1 - 4, 2012
Cambridge, Massachusetts, United States
Contact: Department of Continuing Education,
Harvard Medical School
Tel: 617-384-8600; Fax: 617-384-8686
E-mail: hms-cme@hms.harvard.edu

Psychopharmacology 2012
Sep 28 - 30, 2012
Massachusetts / Boston, United States
Contact: MGH Academy
Tel: 866-644-7792
Email: mghcme@partners.org

2012 Congress of European Association for Vision &
Eye Research (EVER)
Oct 3 – 6, 2012
Crete, Greece
Tel: 011-32-16-233-849
Fax: 011-32-16-234-097

Ultrasound and Maternal-Fetal Medicine Course
Sep 28 - 29, 2012
Granada, Spain
Contact: Ana Maria Diaz Chaves , Facultad de Medicina
| Universidad de Granada
Tel: 011-34-958-24-2867
E-mail: anamdiaz@ugr.es

25th International Course on Therapeutic Endoscopy
Oct 3 - 5, 2012
Ontario / Toronto, Canada
Contact: Dr. Norman E. Marcon or Charlene Reilly ,
erapeutic Endoscopy Group of St. Michael’s Hospital
Tel: 416-864-5329; Fax: 416-864-5803
Email: erendo@interlog.com

Education,
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American Urogynecologic Society (AUGS) 33rd Annual
Scientiﬁc Meeting
Oct 3 - 6, 2012
Illinois / Chicago, United States
Contact: AUGS
Tel: 202-367-1167
Email: info@augs.org
BMJ Masterclass for GPs: Dermatology and
Ophthalmology, Birmingham
Oct 3, 2012
Birmingham, United Kingdom
Contact: BMJ Learning
Tel: 011-44-20-7383-6281; Fax: 011-44-20-7554-6997
Email: events@bmjgroup.com
Brain Injuries
Oct 3 - 6, 2012
Nevada / Las Vegas, United States
Contact: Contemporary Forums
Tel: 800-377-7707; Fax: 800-329-9923
Email: info@cforums.com
Interfaces and Controversies in Gastroenterology
Oct 3 - 4, 2012
Mainz, Germany
Contact: Prof. Dr. Christian Ell , Innere Medizin II ,
HSK Dr. Horst Schmidt Klinik
Tel: 011-49-611-43-2420; Fax: 011-49-611-43-2418
Email: christian.ell@hsk-wiesbaden.de
Middle East Fertility Society 19th Annual Meeting:
MEFS 2012
Oct 3 - 5, 2012
Dubai, United Arab Emirates
Contact: Middle East Fertility Society
Tel: 011-961-1-610-400; Fax: 011-961-1-612-400
Email: info@mefs.org
21st International Congress on Pain
Oct 4 - 6, 2012
Bogota, Columbia
Contact: Asociacion Colombiana para el Estudio del
Dolor
Email: dolor@dolor.org.co
9th Symposium on Advances in Perinatal Cardiology
Oct 4 - 7, 2012
Florida / St. Petersburg, United States
Contact: Joyce Kosirowsky, Conference Coordinator,
All Children’s Hospital
Tel: 727-767-8523
Email: joyce.kosirowsky@allkids.org
Anestesia Spectrum + ACLS + PALS + NRP
Oct 4 - 7, 2012
Tennessee / Gatlinburg, United States
Contact: Nor west Anes esia Seminars, Inc.
Tel: 509-547-7065; Fax: 509-547-1265
Email: info@nwas.com
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ESH International Conference on Myeloproliferative
Neoplasms
Oct 4 - 6, 2012
Vienna, Austria
Contact: Camille Frank, Maude Brunet-Lecomte,
Meeting Coordinators , Camille Frank
Tel: 011-33-1-5727-6843; Fax: 011-33-1-5727-6838
Email: camille.frank@univ-paris-diderot.fr
ISN Forefronts - Tubulointerstitial Disease in Diabetic
Nephropay
Oct 4 - 7, 2012
Melbourne, Australia
Contact: Patrycja Furgo , Conference Assistant ,
International Society of Nephrology
Tel: 011-32-2-213-1395
Email: patrycja.furgo@interelamc.com
Kuala Lumpur Vascular Access Conference 2012
Oct 4 - 6, 2012
Kuala Lumpur, Malaysia
Contact: Angelina, Ms , Console Communication
Tel: 011-60-3-2162-0566; Fax: 011-60-3-2161-6560
Email: angelina@console.com.my
Tumor Microenvironment & Cellular Stress: Signaling,
Metabolism, Imaging & Therapeutic Targets
Oct 4 - 9, 2012
Greece
Contact: Aegean Conferences
Tel: 610-527-7630; Fax: 610-527-7631
Riding the Wave: Advances in the Treatment &
Research of Inherited Neuromuscular Conditions
Oct 4 - 7, 2012
Gold Coast, Australia
Contact: Deborah Robins, Duchenne Foundation
Tel: 011-61-7-4057-5731
E-mail: deborah.robins@duchennefoundation.org.au
11th International Kidney Cancer Symposium
Oct 5 – 6, 2012
Illinois / Chicago, United States
Contact: Kidney Cancer Association
Tel: 800-850-9132 (US) or 847-332-1051 (International)
Fax: 847-332-2978
Domestic & International Recommendations for the
Treatment of Arrhythmias
Oct 5, 2012
Feodosia, Ukraine
Contact: Kristina Zadorina, Dr. NBScience
Tel: 011-380-4-4233-2770; Fax: 011-380-4-4233-2770
Email: uk@nbscience.com
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New Achievements in Clinical Nephrology and Renal
Replacement erapy
Oct 6, 2012
Soﬁa, Bulgaria
Contact: Boriana Kiperova
Tel: 011-35-9-2960-7422; Fax: 011-35-9-2923-0263
Email: bkiperova@yahoo.com

2012 Cardiometabolic Health Congress
Oct 10 - 13, 2012
Massachusetts / Boston, United States
Contact: Brittany Henry , Event
Cardiometabolic Health Congress
Tel: 877-571-470; Fax: 866-218-9168
Email: info@cardiometabolicheal .org

New Concepts & Emerging therapies in Metabolic
Disorders & Vascular Disease
Oct 6 - 7, 2012
California / Monterey, United States
Contact: Vickie Hidalgo, Marketing, UC Davis CME
Tel: 916-734-5390; Fax: 916-734-0776
Email: vickie.hidalgo@ucdmc.ucdavis.ed

22nd Annual Conference of Indian Association of
Surgical Gastroenterology
Oct 11 – 14, 2012
Bengaluru, India
Contact: Dr Sanjay Govi
Email: iasgcon2012@gmail.com

The Best Sperm for The Best Oocyte
Oct 6 - 7, 2012
Athens, Greece
Contact: Organizing Secretariat, ESHRE Central Ofﬁce
Tel: 011-32-2-269-0969; Fax: 011-32-2-269-5600
Email: info@eshre.eu
Echo in Adult and Congenital Heart Disease
Oct 7 - 10, 2012
Minnesota / Rochester, United States
Contact: Sheila Fick, Meeting Coordinator, Mayo
Clinic
Tel: 507-284-0536, Fax: 507-266-7403
Email: ﬁck.sheila@mayo.edu
Evidence & New Challenges in Rectal Cancer
Oct 7 - 10, 2012
Madrid, Spain
Contact: European Society for Radiotherapy &
Oncology
Tel: 011-32-2-775-9340; Fax: 011-32-2-779-5494
Email: education@estro.org
Laparoscopic Prostatectomy Course
Oct 8 - 9, 2012
Newcastle, United Kingdom
Contact: Tracy Bray, Olympus
Email: tracy.bray@olympus.co.uk
Pharmacology for Advanced Practice Clinicians
Oct 8 - 14, 2012
District of Columbia / Washington, United States
Contact: Contemporary Forums
Tel: 800-377-7707; Fax: 800-329-9923
Email: info@cforums.com
1st Congress of Hepatobiliary and Pancreatic Surgery
Oct 10 - 14, 2012
Dubrovnik, Croatia
Contact: Mrs. Anja Aleksic, Conventus Credo d.o.o.
Tel: 011-385-1-485-4696; Fax: 011-385-1-485-4580
Email: anja@conventuscredo.hr

manager,

Accreditation of a Preimplantation Genetic Diagnosis
Laboratory
Oct 11 - 12, 2012
Istanbul, Turkey
Contact: , Organizing Secretariat , ESHRE Central
Ofﬁce
Tel: 011-32-2-269-0969; Fax: 011-32-2-269-5600
Email: info@eshre.eu
6th Asian Congress of Paediatric Infectious Diseases
Oct 24 - 27, 2012
Bandaranaike Memorial International Conference Hall,
Bauddhaloka Mawatha, Sri Lanka
Contact: Kenes Asia, ACPID 2012 Conference
Secretariat Kenes Asia 5th Floor, PICO Creative Centre
20 Kallang Avenue, Singapore 339411
Tel: +65 6292 0723; Fax: +65 6292 4721
E-mail: acpid2012@kenes.com
Infectious Disease Review
Nov 10 - 17, 2012
Norwegian Cruise Line’s Pride of America, Honolulu,
HI, United States
Contact: Reservations, 5700 4th Street N. St Petersburg,
Florida 33703
Tel: 1 800 422 0711; Fax: 1 727 522 8304
E-mail: contactus@continuingeducation.net
Eleventh International Congress on Drug Therapy in
HIV Infection
Nov 11 - 15, 2012
SECC, Glasgow, United Kingdom
Contact: Mandy Shore, Victoria Mill, Windmill Street,
Macclesﬁeld, Cheshire SK11 7HQ, UK
Tel: +44 (0)1625 664390; Fax +44 (0)1625 664391
E-mail: HIV11@kp360group.com
XXXI World Congress of Internal Medicine
Nov 11 - 15, 2012
Espacio Riesco, Santiago, Switzerland
Contact: Kenes, La Concepción 266 Ofﬁce 501, Santiago,
Chile
Tel: 56-2-9462633; Fax: 56-2-946 2643
E-mail: wcim2012@kenes.com
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WHO-Facts Sheet
1. Alcohol
2. Dementia
3. Schistosomiasis
4. Adolescent Pregnancy
Compiled and edited by
Babichan K Chandy
Kuwait Medical Journal 2012, 44 (3): 268-273

1. ALCOHOL
Key facts
• The harmful use of alcohol results in 2.5 million
deaths each year.
• 320, 000 young people between the age of 15 and 29
die from alcohol-related causes, resulting in 9% of
all deaths in that age group.
• Alcohol is the world’s third largest risk factor for
disease burden; it is the leading risk factor in the
Western Paciﬁc and the Americas and the second
largest in Europe.
• Alcohol is associated with many serious social
and developmental issues, including violence,
child neglect and abuse, and absenteeism in the
workplace.
The harmful use of alcohol is a global problem which
compromises both individual and social development.
It results in 2.5 million deaths each year. It also causes
harm far beyond the physical and psychological health
of the drinker. It harms the well-being and health of
people around the drinker. An intoxicated person can
harm others or put them at risk of trafﬁc accidents or
violent behaviour, or negatively affect co-workers,
relatives, friends or strangers. Thus, the impact of the
harmful use of alcohol reaches deep into society.
Harmful drinking is a major determinant for
neuropsychiatric disorders, such as alcohol use
disorders and epilepsy and other noncommunicable
diseases such as cardiovascular diseases, cirrhosis
of the liver and various cancers. The harmful use
of alcohol is also associated with several infectious
diseases like HIV/AIDS, tuberculosis and sexually
transmitted infections (STIs). This is because alcohol
consumption weakens the immune system and has a
negative effect on patients’ adherence to antiretroviral
treatment.

A signiﬁcant proportion of the disease burden
attributable to harmful drinking arises from
unintentional and intentional injuries, including
those due to road trafﬁc accidents, violence, and
suicides. Fatal injuries attributable to alcohol
consumption tend to occur in relatively younger age
groups.
Who is at risk for harmful use of alcohol?
The degree of risk for harmful use of alcohol varies
with age, sex and other biological characteristics of
the consumer. In addition, the level of exposure to
alcoholic beverages and the setting and context in
which the drinking takes place also play a role. For
example, alcohol is the world’s third largest risk factor
for disease burden; it is the leading risk factor in the
Western Paciﬁc and the Americas and the second
largest in Europe. Furthermore, 320, 000 young people
between the age of 15 and 29 die from alcohol-related
causes, resulting in 9% of all deaths in that age group.
Alcohol consumption by an expectant mother may
cause fetal alcohol syndrome and pre-term birth
complications, which are detrimental to the health and
development of neonates.
The impact of alcohol consumption on disease
and injury is largely determined by two separate but
related dimensions of drinking:
• the total volume of alcohol consumed, and
• the pattern of drinking.
A broad range of alcohol consumption patterns,
from occasional hazardous drinking to daily heavy
drinking, creates signiﬁcant public health and safety
problems in nearly all countries. One of the key
characteristics of the hazardous pattern of drinking
is the presence of heavy drinking occasions, deﬁned
as consumptions of 60 or more grams of pure
alcohol.

Address correspondence to: Ofﬁce of the Spokesperson, WHO, Geneva. Tel.: (+41 22) 791 2599; Fax (+41 22) 791 4858; Email: inf@who.int;
Web site: http://www.who.int/
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Ways to reduce the burden from harmful use of
alcohol
The health, safety and socioeconomic problems
attributable to alcohol can be effectively reduced
and requires actions on the levels, patterns and
contexts of alcohol consumption and the wider
social determinants of health.
Countries have a primary responsibility for
formulating, implementing, monitoring and
evaluating public policies to reduce the harmful
use of alcohol. A substantial scientiﬁc knowledge
base exists for policy-makers on the effectiveness
and cost–effectiveness of the following
strategies:
• regulating the marketing of alcoholic
beverages, (in particular to younger people);
• regulating and restricting availability of
alcohol;
• enacting appropriate drink-driving policies;
• reducing demand through taxation and pricing
mechanisms;
• raising awareness and support for policies;
• providing accessible and affordable treatment
for people with alcohol-use disorders; and
• implementing screening programmes and
brief interventions for hazardous and harmful
use of alcohol.
The policy options and interventions available
for national action can be grouped into 10
recommended target areas, which are mutually
supportive and complementary. These 10 areas
are:
• leadership, awareness and commitment;
• health services’ response;
• community action;
• drink–driving policies and countermeasures;
• availability of alcohol;
• marketing of alcoholic beverages;
• pricing policies;
• reducing the negative consequences of
drinking and alcohol intoxication;
• reducing the public health impact of illicit
alcohol and informally produced alcohol;
• monitoring and surveillance.
The Global Information System on Alcohol and
Health (GISAH) has been developed by WHO to
dynamically present data on levels and patterns of
alcohol consumption, alcohol-attributable health
and social consequences and policy responses at
all levels.
Successful implementation of the strategy will
require concerted action by countries, effective
global governance and appropriate engagement
of all relevant stakeholders. By effectively
working together, the negative health and social
consequences of alcohol can be reduced.

2. DEMENTIA
Key facts
• Dementia is a syndrome in which there is
deterioration in memory, thinking, behaviour and
the ability to perform everyday activities.
• Although dementia mainly affects older people, it
is not a normal part of ageing.
• Worldwide, 35.6 million people have dementia and
there are 7.7 million new cases every year.
• Alzheimer’s disease is the most common cause of
dementia and may contribute to 60 – 70% of cases.
• Dementia is one of the major causes of disability
and dependency among older people worldwide.
• Dementia has physical, psychological, social and
economical impact on caregivers, families and
society.
Dementia is a syndrome – usually of a chronic or
progressive nature – in which there is deterioration in
cognitive function (i.e. the ability to process thought)
beyond what might be expected from normal ageing. It
affects memory, thinking, orientation, comprehension,
calculation, learning capacity, language, and judgement.
Consciousness is not affected. The impairment in
cognitive function is commonly accompanied, and
occasionally preceded, by deterioration in emotional
control, social behaviour, or motivation.
Dementia is caused by a variety of diseases and
injuries that primarily or secondarily affect the brain,
such as Alzheimer’s disease or stroke.
Dementia is one of the major causes of disability
and dependency among older people worldwide. It
is overwhelming not only for the people who have it,
but also for their caregivers and families. There is often
a lack of awareness and understanding of dementia,
resulting in stigmatization and barriers to diagnosis
and care. The impact of dementia on caregivers, family
and societies can be physical, psychological, social and
economic.
Signs and symptoms
Dementia affects each person in a different way,
depending upon the impact of the disease and the
person’s personality before becoming ill. The signs
and symptoms linked to dementia can be understood
in three stages.
Early stage: the early stage of dementia is often
overlooked, because the onset is gradual. Common
symptoms include:
•
forgetfulness
•
losing track of the time
•
becoming lost in familiar places.
Middle stage: as dementia progresses to the middle
stage, the signs and symptoms become clearer and
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more restricting. These include:
• becoming forgetful of recent events and people’s
names
• becoming lost at home
• having increasing difﬁculty with communication
• needing help with personal care
• experiencing behaviour changes, including
wandering and repeated questioning.
Late stage: the late stage of dementia is one of near
total dependence and inactivity. Memory disturbances
are serious and the physical signs and symptoms
become more obvious. Symptoms include:
• becoming unaware of the time and place
• having difﬁculty recognizing relatives and
friends
• having an increasing need for assisted self-care
• having difﬁculty walking
• experiencing behaviour changes that may escalate
and include aggression.
Common forms
There are many different forms, or causes, of
dementia. Alzheimer’s disease is the most common
form of dementia and may contribute to 60 – 70% of
cases. Other major forms include vascular dementia,
dementia with Lewy bodies (abnormal aggregates of
protein that develop inside nerve cells), and a group of
diseases that contribute to frontotemporal dementia
(degeneration of the frontal lobe of the brain). The
boundaries between different forms of dementia are
indistinct and mixed forms often co-exist.
Rates of dementia
Worldwide, 35.6 million people have dementia,
with just over half (58%) living in low- and middleincome countries. Every year, there are 7.7 million
new cases.
The estimated proportion of the general population
aged 60 and over with dementia at a given time is
between 2 to 8 per 100 people.
The total number of people with dementia is
projected to almost double every 20 years, to 65.7
million in 2030 and 115.4 million in 2050. Much of
this increase is attributable to the rising numbers of
people with dementia living in low- and middleincome countries.
Treatment and care
There is no treatment currently available to cure
dementia or to alter its progressive course. Numerous
new treatments are being investigated in various
stages of clinical trials.
Much can be, however, offered to support and
improve the lives of people with dementia and
their caregivers and families. The principal goals for
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dementia care are:
• early diagnosis
• optimizing physical health, cognition, activity
and well-being
• identifying and treating accompanying physical
illness
• detecting and treating behavioural and
psychological symptoms
• providing information and long-term support to
caregivers.
Risk factors and prevention
Research identifying modiﬁable risk factors of
dementia is scarce. Prevention focuses on targets
suggested by available evidence, which include
countering risk factors for vascular disease, such
as diabetes, midlife hypertension, midlife obesity,
smoking and physical inactivity.
Social and economic impacts
Dementia has signiﬁcant social and economic
implications in terms of direct medical costs, direct
social costs and the costs of informal care. In 2010,
the total global societal costs of dementia was
estimated to be US$ 604 billion. This corresponds
to 1.0% of the worldwide gross domestic product
(GDP), or 0.6% if only direct costs are considered.
The total cost as a proportion of GDP varied from
0.24% in low-income countries to 1.24% in highincome countries.
Impact on families and caregivers
Dementia is overwhelming for the families of
affected people and for their caregivers. Physical,
emotional and economic pressures can cause great
stress to families and caregivers, and support is
required from the health, social, ﬁnancial and legal
systems.
Human rights
People with dementia are frequently denied the
basic rights and freedoms available to others. In
many countries, physical and chemical restraints are
used extensively in care facilities for elderly people
and in acute-care settings, even when regulations are
in place to uphold the rights of people to freedom
and choice.
An appropriate and supportive legislative
environment based on internationally accepted
human rights standards is required to ensure the
highest quality of service provision to people with
dementia and their caregivers.
Dementia is one of the priority conditions in
the WHO Mental Health Gap Action Programme
(mhGAP), which aims to scale up care for mental,
neurological and substance use disorders.
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3. SCHISTOSOMIASIS

Key facts
• Schistosomiasis is a chronic disease caused by
parasitic worms.
• Over 230 million people require treatment for
schistosomiasis yearly.
• The number of people treated for schistosomiasis
rose from 12.4 million in 2006 to 33.5 million in
2010.
• People are at risk of infection due to agricultural,
domestic and recreational activities which expose
them to infested water.
• Hygiene and play habits make children especially
vulnerable to infection.
• Clean drinking water and adequate sanitation
would reduce infective water contact and the
contamination of water sources.
• Schistosomiasis control focuses on reducing
disease through periodic, targeted treatment with
praziquantel.
Schistosomiasis is a chronic, parasitic disease
caused by blood ﬂukes (trematode worms) of the
genus Schistosoma. At least 230 million people require
treatment every year. Schistosomiasis transmission has
been documented in 77 countries. However those at
most risk of infection are in 52 countries.
Transmission
People become infected when larval forms of the
parasite – released by freshwater snails – penetrate
their skin during contact with infested water.
In the body, the larvae develop into adult
schistosomes. Adult worms live in the blood vessels
where the females release eggs. Some of the eggs are
passed out of the body in the faeces or urine to continue
the parasite life-cycle. Others become trapped in body
tissues, causing an immune reaction and progressive
damage to organs.
Epidemiology
Schistosomiais is prevalent in tropical and subtropical areas, especially in poor communities without
access to safe drinking water and adequate sanitation.
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It is estimated that at least 90% of those requiring
treatment for schistosomiasis live in Africa.
There are two major forms of schistosomiasis –
intestinal and urogenital – caused by ﬁve main species
of blood ﬂuke (see table).
Schistosomiasis particularly affects agricultural and
ﬁshing populations. Women doing domestic chores
in infested water, such as washing clothes, are also at
risk. Hygiene and play habits make children especially
vulnerable to infection.
In north-east Brazil and Africa, refugee movements
and migration to urban areas are introducing the
disease to new areas. Increasing population size and
the corresponding needs for power and water, often
result in development schemes and environmental
modiﬁcations that also lead to increased transmission.
With the rise in eco-tourism and travel “off the
beaten track”, increasing numbers of tourists are
contracting schistosomiasis. At times, tourists present
with severe acute infection and unusual problems
including paralysis.
Urogenital schistosomiasis is also considered to be
a risk factor for HIV infection, especially in women.
Symptoms
Symptoms of schistosomiasis are caused by the
body’s reaction to the worms’ eggs, not by the worms
themselves.
Intestinal schistosomiasis can result in abdominal
pain, diarrhoea, and blood in the stool. Liver
enlargement is common in advanced cases, and is
frequently associated with an accumulation of ﬂuid
in the peritoneal cavity and hypertension of the
abdominal blood vessels. In such cases there may also
be enlargement of the spleen.
The classic sign of urogenital schistosomiasis is
haematuria (blood in urine). Fibrosis of the bladder
and ureter, and kidney damage are common ﬁndings
in advanced cases. Bladder cancer is also a possible
late-stage complication. In women, urogenital
schistosomiasis may present with genital lesions,
vaginal bleeding, pain during sexual intercourse and
nodules in the vulva. In men, urogenital schistosomiasis
can induce pathology of the seminal vesicles, prostate

Table: Parasite species and geographical distribution of schistosomiasis
Parasite species
Intestinal schistosomiasis
Schistosoma mansoni
Schistosoma japonicum
Schistosoma mekongi
Schistosoma guineensis and related S. intercalatum
Urogenital schistosomiasis
Schistosoma haematobium

Geographical distribution
Africa, the Middle East, the Caribbean, Brazil, Venezuela, Suriname
China, Indonesia, the Philippines
Several districts of Cambodia and the Lao People’s Democratic Republic
Rain forest areas of central Africa
Africa, the Middle East
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and other organs. This disease may also have other
long-term irreversible consequences, including
infertility.
The economic and health effects of schistosomiasis
are considerable. In children, schistosomiasis can
cause anaemia, stunting and a reduced ability to
learn, although the effects are usually reversible with
treatment. Chronic schistosomiasis may affect people’s
ability to work and in some cases can result in death. In
sub-Saharan Africa, more than 200 000 deaths per year
are due to schistosomiasis.
Diagnosis
Schistosomiasis is diagnosed through the detection
of parasite eggs in stool or urine specimens.
For urogenital schistosomiasis, a ﬁltration
technique using nylon, paper or polycarbonate ﬁlters
is the standard. Children with S. haematobium almost
always have microscopic blood in their urine and this
can be detected by chemical reagent strips. Asking
children about a history of blood in their urine can
also be used to identify communities at high risk of
infection, therefore assisting in mapping priority areas
for intervention.
The eggs of intestinal schistosomiasis can be
detected in faecal specimens through a technique using
methylene blue-stained cellophane soaked in glycerine
or glass slides.
For people from non-endemic or low transmission
areas, serological and immunological techniques may
be useful in the detection of infection.
Prevention and control
Prevention and control of schistosomiasis is based
on preventive treatment, snail control, improved
sanitation and health education.
The WHO strategy for schistosomiasis control
focuses on reducing disease through periodic, targeted
treatment with praziquantel. This involves regular
treatment of all people in at-risk groups. Treatment
should be complemented with health education, as
well as access to safe water and good sanitation.
Groups targeted for treatment are:
• school-aged children in endemic areas;
• adults considered to be at risk in endemic areas,
people with occupations involving contact with
infested water – such as ﬁshermen, farmers,
irrigation workers – and women whose domestic
tasks bring them into contact with infested water;
• entire communities living in highly endemic areas.
The frequency of treatment is determined by the
prevalence of infection or visible haematuria (in the
case of urogenital schistosomiasis) in school-age
children. In high transmission areas, treatment may
have to be repeated every year for several years.
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The aim is to reduce disease: periodic treatment
of at-risk populations will cure mild symptoms and
prevent infected people from developing severe, latestage chronic disease. However, a major limitation to
schistosomiasis control has been access to praziquantel.
Available data show that less than 14% of people
requiring treatment are reached.
Praziquantel is the only available treatment against
all forms of schistosomiasis. It is effective, safe and
low-cost. Even though re-infection may occur after
treatment, the risk of developing severe disease is
diminished and even reversed when treatment is
initiated in childhood.
Praziquantel has been used successfully over
the past 20 years to control schistosomiasis in Brazil,
Cambodia, China, Egypt, Morocco and Saudi Arabia.
Subsequently, some countries have succeeded in
interrupting schistosomiasis transmission.
4. ADOLESCENT PREGNANCY
Key facts
• About 16 million adolescent girls give birth every
year – most in low- and middle-income countries.
• An estimated three million girls aged 15-19 undergo
unsafe abortions every year.
• In low- and middle-income countries, complications
from pregnancy and childbirth are a leading cause
of death among girls aged 15 - 19 years.
• Stillbirths and newborn deaths are 50% higher
among infants of adolescent mothers than among
infants of women aged 20 - 29 years.
• Infants of adolescent mothers are more likely to
have low birth weight.
Overview
About 16 million girls aged 15 to 19 years and two
million girls under the age of 15 give birth every year.
Worldwide, one in ﬁve girls has given birth by the age
of 18. In the poorest regions of the world, this ﬁgure
rises to over one in three girls.
Almost all adolescent births – about 95% – occur in
low- and middle-income countries. Within countries,
adolescent births are more likely to occur among poor,
less educated and rural populations.
The causes
Several factors contribute to adolescent births.
In many societies, girls may be under pressure
to marry and bear children early, or they may have
limited educational and employment prospects.
In low- and middle-income countries, over 30% of
girls marry before they are 18 years of age; around 14%
before the age of 15. Moreover, married adolescents are
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likely to become pregnant and give birth in accordance
with social norms. Education, on the other hand, is a
major protective factor for early pregnancy: the more
years of schooling, the fewer early pregnancies. Birth
rates among women with low education are higher
than for those with secondary or tertiary education.
Some adolescents do not know how to avoid
becoming pregnant, or are unable to obtain
contraceptives. However, even where contraceptives
are widely available, sexually active adolescents are
less likely to use contraceptives than adults. In Latin
America, Europe and Asia only 42 - 68% of adolescents
who are married or in partnerships use contraceptives.
In Africa the rate ranges from 3 - 49%.
There is a lack of sexuality education in many
countries. A global coverage measure related to
sexuality education estimates that only 36% of young
men and 24% of young women aged 15 - 24 in low- and
middle-income countries have comprehensive and
correct knowledge of how to prevent HIV.
In some situations, adolescent girls may be unable
to refuse sex. Sexual violence is widespread and
particularly affects adolescent girls. More than one
third of girls in some countries report that their ﬁrst
sexual encounter was coerced.
The consequences
Pregnant adolescents are more likely than adults
to have unsafe abortions. An estimated three million
unsafe abortions occur globally every year among
girls aged 15 - 19 years. Unsafe abortions contribute
substantially to lasting health problems and maternal
deaths.
Having babies during adolescence has serious
consequences for the health of the girl and her infant,
especially in areas with weak health systems. In some
countries, adolescents are less likely than adults to
obtain skilled care before, during and after childbirth.
Complications from pregnancy and childbirth are
the leading cause of death among girls aged 15 -19
years in many low- and middle-income countries.
Stillbirths and newborn deaths are 50% higher among
infants born to adolescent mothers than among
those born to mothers aged 20 - 29 years. Infants of
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adolescent mothers are also more likely to have low
birth weight, which can have a long-term impact on
their health and development.
Global context
Adolescent pregnancy is a major contributor
to maternal and child mortality, and to the vicious
cycle of ill-health and poverty. The Global strategy
for women’s and children’s health, launched by the
United Nations Secretary-General in 2010, stresses
the importance of addressing the health and welfare
of adolescent girls in order to achieve the ﬁfth
Millennium Development Goal on maternal mortality
reduction.
WHO response
In May 2011, the World Health Assembly adopted a
resolution urging Member States to accelerate actions
to improve the health of young people. It included
these speciﬁc measures:
• reviewing and revising policies to protect young
people from early child-bearing;
• providing access to contraception and reproductive
health care services; and
• promoting access to accurate information on sexual
and reproductive health.
WHO published guidelines on how to prevent early
pregnancies and poor reproductive outcomes among
adolescents in low- and middle-income countries. They
contain evidence-based recommendations on actions
that countries can take, targeting six key objectives:
• reducing marriage before the age of 18;
• creating understanding and support to reduce
pregnancy before the age of 20;
• increasing the use of contraception by adolescents
at risk of unintended pregnancy;
• reducing coerced sex among adolescents;
• reducing unsafe abortion among adolescents;
• increasing the use of skilled antenatal, childbirth
and postnatal care among adolescents.
In addition to calling for action to prevent adolescent
pregnancies, the guidelines and accompanying policy
briefs call for further research and set out directions for
this to take.

