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ABSTRACT

The frequency of adherent placenta is increasing
due to growing number of caesarcan deliveries.
The optimal management of this condition remains
unclear, resulting in complications in the peripartum
period such as severe haemorrhage, a possible need
for caesarean hysterectomy, and even severe injuries
to pelvic organs. We report cases of conservative
management of adherent retained placenta following
midtrimester abortion, preterm normal and caesa-
rean delivery. All were managed conservatively
with antibiotics, and followed up with 2-4 weekly
USG. There was complete resorption of placenta
by 3-6 months postpartum in all the cases. No
complications developed during the conservative
management and all women resumed normal
menstruation by 5-6 months post procedure. Con-
servative management of abnormally invasive
placentation can be effective and fertility can be
preserved which should be considered in highly
selective cases. Further research with prospective
evaluation for conservative treatments versus diffe-
rent approaches for adherent retained placenta is
necessary.

Keywords: Retained placenta, Adherent, Conservative
management, Pregnancy.

1. INTRODUCTION

Placenta accreta is one of the most feared
complications in obstetrics in which entire or focal
placenta is abnormally adherent to the myometrium.
Morbidly adherent placenta is frequently associated
with severe maternal morbidity. An increased
incidence over the recent years may be secondary to
the increased caesarean section rates. The most
severe form is placenta percreta, in which placenta
penetrates through the full thickness of the
myometrium, through the serosa, and may invade
adjacent pelvic organs such as the bladder. If
invasion is limited to myometrial invasion, it is
placenta increta. The incidence reported in literature
varies but averages 1:1000 [1]. The aetiology of
placenta accreta has been thought to be due to the
absence of the spongiosus layer of the decidua and
the histology correspondingly shows trophoblast
invasion into the myometrium without interve-
ning decidua. The common end-result is massive
haemorrhage often as a result of attempted manual
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placental separation from its poorly formed decidual
bed which opens up large-caliber spiral vessels and
sinuses.

Risk factors include uterine scarring from
previous uterine curettages, caesarean sections,
myomectomies, and placenta previa. A high index
of suspicion is required for diagnosis, and ultra-
sonographic (USG) features suggestive of accreta
must be sought in cases with risk factors [2].
Magnetic resonance imaging (MRI) is currently
being studied as an imaging modality to better
define the topography and area of placental invasion
to aid planning of surgery. There has been a
paradigm shift in terms of treatment, from the
historical caesarean hysterectomy to more conser-
vative methods of management involving uterine
conservation and leaving the placenta in situ with
adjuvant treatment of methotrexate in some cases, or
simply awaiting spontaneous resorption of the
placenta. The conservative management is facili-
tated by development of methods of controlling
blood loss during surgery, such as embolisation,
ligation or balloon occlusion of the arterial supplies,
as well as the enhanced availability and safety of
blood transfusions and good modern intensive care
support.

We report cases of adherent placenta which
were retained and managed expectantly without
additional intervention.

2. CASE REPORTS
2.1. Case 1

A 27 years old gravida 4, previous 3 abortions
was transferred to our institution 9 hours post-
delivery with retained placenta and failed manual
removal following preterm breech vaginal delivery
at 32 weeks gestation with vaginal pack in situ.
Antenatal period was apparently uncomplicated. She
was haemodynamically stable, uterus was well
retracted, 24 weeks gravid uterus size and there was
no excessive bleeding per vaginum. Transabdominal
ultrasound at admission showed a 9 x 6 cm placenta
at fundus with no distinct myometrium beneath. The
patient was counseled regarding the management
options, their risks and benefits. In view of desire
for fertility preservation the patient wanted con-
servative management of retained placenta. She

was started on broad spectrum antibiotics and
haemoglobin, leucocytes count, temperature was
monitored. She remained afebrile throughout and
two units packed red blood cells was transfused. On
day 4 postpartum, she expelled some products
spontaneously and USG showed placenta of 9 cm
with minimal liquefaction in the centre at fundus.
She was discharged on day 15 and followed on
outpatient basis. Intermittent urinary tract infections
developed and treated with appropriate antibiotics.
She was followed up with 1-2 weekly USG and
there was complete resorption of placenta by 3
months postpartum during which USG showed a
0.8x3.4 cms hyperechoic area in cavity suggestive
of calicfication. No complication developed further
and she resumed normal menstruation by 5 months
postpartum period.

2.2. Case 2

32 years old multiparous lady with previous 3
caesarean sections and one living newborn admitted
as a partial retained placenta following preterm
caesarean section one day back. She had suspected
adherent placenta which was left in situ partially
during caesarean section (5 x 6 cm on USG at
fundus). There was history of postpartum hae-
morrhage (PPH) which was medically managed
successfully. Increased risk of bleeding and pos-
sibility of hysterectomy was explained to her, she
was interested in nonsurgical management. Broad
spectrum antibiotics were started after written
informed consent for conservative management.
One fever spikes of 38°C noticed on 2™ post
operative day, which was manage conservatively.
There were no further episodes of fever or vaginal
bleeding. At 5 months follow up only calcification
around 2 x 3 cm was noticed at fundus. She resumed
menstruation at 6 months postpartum.

2.3.Case 3

30 years old multiparous lady (P3013) with 3
living children admitted on day 3 postabortion as
retained placenta following mid trimester abortion
(3 x 3 cm mass at fundus of uterus). There was no
history of post abortal haemorrhage. She was febrile
on admission, for which antibiotics were continued
for 2 weeks. At 3 weeks follow up, she presented

MicroMedicine 2015; 3 (2): 26-30



28 | Rohilla et al. Conservative management of adherent retained placenta

with history of expulsion of mass per vaginum.
There was no history of fever or vaginal bleeding.
No placental tissue was seen inside uterus on USG.

2.4. Case 4

36 years old multiparous lady (Py101) with
previous caesarean section admitted with partially
retained placenta following preterm delivery and
early neonatal death. On USG, there was hyperce-
hoic area about 6 x 5 cm seen at inside uterus. In-
creased vascularity on Doppler USG was also noti-
ced. BhCG was 329 IU. On serial monitoring BhCG
decreased to 50 IU. There was no history of fever or
excessive vaginal bleeding. At 3 months follow-up
placental tissue resorbed to 2 x 3 c¢m in size. There
was no increased vascularity. At 5 months follow-up
BhCG decreased to 5 IU, she resumed normal men-
ses. She conceived spontancously and delivered a
healthy child after 1 year of last child birth.

3. DISCUSSION

Over the past 50 years, the incidence of
abnormally invasive placentation has increased
atleast 10-fold, the risk of which is extremely low in
primigravida patients, but rises significantly if
associated with placenta previa or repeated cesarean
section. The importance of a proper management
plan in such a case is obvious. The approach most
often recommended is extirpative. However, the
standard management as described by Fox in
1972 of immediate Cesarean hysterectomy has
devastating consequences for future fertility in such
women [3]. An alternative therapeutic approach is
conservative rather than extirpative which was first
described by Arulkumaran et al. in 1986 where
systemic methotrexate 50 mg as an intravenous
infusion (total dose 250 mg) was administered on
alternate days and the placental mass was expelled
on day 11 postnatally [4]. Early diagnosis is impor-
tant so that the patient can be adequately counseled
with regard to treatment options and their possible
consequences. This includes obtaining consent for
caesarean hysterectomy and informing the patient
of the risks of sepsis and delayed haemorrhage
that may result in situations where the uterus is
conserved and the placenta is left in situ.

Nowadays, the use of USG combined with

color doppler provides an accurate record of the size
of the placental mass, the depth of myometrial
invasion, plane of cleavage and blood flow within
this mass the sensitivity of which varies between 57
to 93%. Alternatively, MRI when available may
provide a more accurate assessment of placental
invasion in particular circumstances such as a
posterior placenta. Histopathological evidence of
placental basal plate within myometrial fibers will
support the diagnosis of placenta increta, but their
absence does not refute the clinical diagnosis [5].

In present series all 4 cases were managed
conservatively and had spontaneous resorption of
placental tissue. One women had spontaneous ex-
pulsion of placenta after mid trimester abortion at
3 weeks follow-up. Rest of three women had retai-
ned placenta following preterm delivery. All women
had history of recurrent curettage or previous re-
peat caesarean section, as risk factor for adherent
placenta.

Conservative management should only be
considered in highly selected cases when patient
is hemodynamically stable, and there is desire
for fertility preservation. The various additional
interventions reported in literature are methotrexa-
te, arterial embolization, uterotonic agents and
radiofrequency ablation. Systemic administration of
methotrexate reduces placental vascularity leading
to necrosis and rapid resolution although the route
of administration, treatment schedule and total doses
prescribed varies. The outcome when the placenta is
left in place ranges from expulsion at 7 days to
progressive resorption in roughly 6 months. Bila-
teral uterine artery embolisation has been employed
with varying success. According to Descargues et
al. a series of 7 women who had uterine artery
embolisation carried out in emergency or prophy-
lactic control of postpartum haemorrhage described
a success rate of 72%, compared with an expected
success rate of over 90% in the absence of abnormal
placentation [6]. Whereas in a study by Bodner et
al. prophylactic balloon occlusion and arterial
embolisation before hysterectomy in patients with
abnormally invasive placentation did not reduce
intraoperative blood loss [7]. The interval between
treatment and resolution varies from case to case,
so careful follow-up of these patients is vital. The
use of PB-human chorionic gonadotropin, although
corresponding to placental activity, may not be an

MicroMedicine 2015; 3 (2): 26-30



29 | Rohilla et al. Conservative management of adherent retained placenta

accurate predictor of treatment success or reduction
in the size of the placental mass [8]. Conservative
management has some disadvantages, including
postpartum infection, treatment failure, and restric-
tive follow-up. The administration of antibiotics
might be effective in preventing uterine infection,
but their efficacy remains to be proven.

Kayem et al. [9] studied the impact of con-
servative and extirpative strategies for placenta
accreta on maternal mortality and morbidity com-
paring two protocols of treatment, one of which was
to leave the placenta in situ (20 cases), as compared
to manual removal of the placenta (13 cases). It was
found that there was a reduction in the hysterec-
tomy rate from 15% to 84% in the conservative
management group. However, there were 3 cases of
sepsis in patients in which placenta was left in situ,
compared to 1 in the other group, and at least 2
cases of women with conservative management with
subsequent successful pregnancies. Similar to the
present case series, Panoskaltsis and colleagues
described a case with successful outcome in which
no intervention was taken [10].

Over the past 20 years (1985 to 2006), around
48 case reports have described outcomes of 60
women who were treated conservatively for abnor-
mally invasive placentation [11]. Twenty-six women
were managed without any additional interventions.
In 19/26, the placenta had been partially removed
and therapy failed in 4 of these 26. Twenty-two
women received adjuvant methotrexate. The entire
placenta was left in situ in 19/22, in which therapy
failed in 5. Twelve women were managed with
arterial embolisation. The placenta was completely
left in situ in 9/12 out of which therapy failed
in 3. Overall, infection developed in 11/60, vaginal
bleeding in 21/60, disseminated intravascular coagu-
lopathy in 4/60 women. Spontaneous placental ex-
pulsion occurred in 16 women and subsequent preg-
nancies in 8§ women. In a recent review different
uterus preserving treatment options were discussed
in managing invasive placentation but no conclu-
sions could be drawn about the superiority of any
modality. 90% of the total women in whom expec-
tant management were considered, had subsequent
menstruation and 67% had next pregnancy [12].

4. CONCLUSIONS

Management of placenta accreta is multi-
disciplinary and patients must be informed of all
options. Treatment is decided according to obstetric
history of the patients, operative findings and
peripartum blood loss [13, 14]. Conservative mana-
gement decrease blood loss during delivery and
allows patients to preserve fertility. Side effects of
this therapy are secondary haemorrhage, sepsis,
long-term follow-up. Embolization can be a very
useful adjunct, whenever massive haemorrhage
occurs. There are few studies reporting fertility after
conservative management, but it seems to be a safe
option of planning for future pregnancies.
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ABSTRACT range. Spectral distribution pattern, that is atjmrs
sensitive spectral data frame detected at the butpu
The construction of a novel surgical instrument is of the tissue, i.e. at the detecting device input,
considered, which is also a probing device progdin depending on the changeable chemism of the tissue
a signal to the measuring equipment, which after it (flap) points, has the forme, (x,y,t,A), where
interpretation allows to obtain useful information
about the section quality and the biomaterial pro-
perties. We propose here some formalized conside-
rations on the possibility of its implementatiorr fo
different variables registration. The idea is also
extrapolated into the field of micrurgy which refer
to the microelectrode techniques and the local po-
tential registration in situ.

(X,y) are the plane coordinatet; time and A -

wavelength. This is true for both optical and mass
spectra, but in the latter case mass to charge rati
or the ion current intensity dependence on the mass
to charge rationM instead of A is detected. The
presence of the time variable allows the flap

or a tissue fragment diagnostics within dynamic
chemistry, since the function dimension for a

Keywords: Phenomenological qualimetry, Metrology, statistic pattern is reduced by one to the functibn

Microsurgery, Imaging, Scanning lancet, Quasi- three variable$d, (x,y,A)or ©,,(x, y.M).

optics. The sample scanning obviously includes a
coordinate transformation at a scale equal to the
1. INTRODUCTION moving / scanning rate of a spectrometric or a mass

spectrometric head relative to the movement of the
Let us assume that there is a scalpel/lancet non-fixed tissue flap in the course of the operatio
combined with a detecting head (see Fig. 1) with th the analytical signal deconvolution. Similar to the
known transfer function in the diagnostic spectral discretization with respect to the argumeit by

MicroMedicine 2015; 3 (2): 31-35
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considering not the entire set of tH&(A) function scanning mechanism. In the case of the analysis at
values, describing the optical emission spectrum of the exactly known wavelengt.hs or molecular frag-
the sample area, but only its additive RGB ranges Ment Mass ranges we can write

Wo(x, Y1), We(xy,t), Wa(XV,t), used in eNl(X1 Y)'GNZ(X,Y),--- ,GNZ x,y).

multispectral digitgl photogra!ohy, in t.he case of a eMl(x, y),eM2 (x,y),,,, ,OMZ (x,y)
mass-spectrometric control it is expedient to arely
only the most interesting from the diagnostic point
of view mass-spectral distribution areas with diffe
rent masses. Suppose that we know that a diagnosti
agent for certain a diseadé belongs to the mass
range N, while the diagnostic agent for another
diseaseM lies in theM mass range. Than it is © Al(X’Y)’@ A, (X, ¥),... ,© A x,y)

possible to divide theM area into two reglons o) Ml(x’ y),0 MZ(X’y)"" o) ", x,y)
O,(Xy,t,M) andO,, (x,y,t,M) for determina-

tion of the particular diagnostic agent of interest
(see Fig. 2 and 3). This reduces the data aquisitio
representativeness but significantly simplifies the
procedure and increases the rate of the intraopera-
tive agent distinction.

where Z is a set of integers (full sampling of the
spectral frame, which can be rewind either forward
or backward for the corresponding which is in
principle unlimited). In a general case for anyitarb
rary wavelengtil or any massA

where OA 00 and OM OO . In other words, the
data frame sequence for spectroscopic or mass-
spectrometric image-guided surgery can be obtained
either from single masses or diagnostic wave-
lengths, or from the wide range spectral distribu-
tions.

/ Healthy Tissue
Classification
Protocol

1- CORPUSCLE

2 - SWEAT PORE

3 -HAIR & SEBACEOUS GLAND
4 - EPIDERMIS CELL

J Multiparametric Chip-Lancet ‘

I Multi-Sensor Array ‘

daNg Pay

Fig. 1. The component scheme of the Multiparametric analytical signal classification from derma.
Chip-Lancet for epitelial surgery.

Let us now introduce an operatgr|...] that

2. PHENOMENOLOGICAL MODEL shows the way we should impact the function
determining the input signal in order to obtain the

For the dynamic control it is necessary to output signal function. When the detection is
consider discretization with respect to the argumen performed along the scalpel movement line the
t, performed by the signal recording at the inter- signal which forms the data frame is one-
vals corresponding to the frame changing periods. dimensional and can be expressed by the function
Herewith the four-dimensional function describing ©(#), whereJ stands for the spatial coordinates,

the signal transforms (is converted) into a seq@enc time and wavelengths (or masses detected), besides
of two-dimensional functions due to the spectral the input and output functions are related as

MicroMedicine 2015; 3 (2): 31-35
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0, =¢[0,(H)]. Then it is obvious that the
input signal of the registration device during the

analyte sampling in a mass-spectrometric scalpel or

during the optical gap opening in the optical-

Yo (%) = [[ V0 0, Y)Y, (Y3 5,y )k,

Assuming that the scalpel and the sampler are
always located at the same angle to the fixed

spectroscopic control can be expressed by the-delta operated flap, i.e. the sampler or the optical gap

function ©, () =0[J -], whered, stands for

the pulse coordinate at the input. It follows ttet
impulse response function at the output

Ou(2,9) =@ [0 (F-7)], resulting in a limited

temporal resolution which correlates with the
limited spatial intervals at the line of resectiamnd
registration when they are synchronized. If the
system is linear, it satisfies the superpositoin
principle. Thus, if we connect the 2D-input and
output signals by the ratio

You (X Y) =@ [Yin (X, Y)], then
0] 320, (59| 3 208 Y, 0]

Suppose further that during the analyte sam-
pling we fed an infinitesimal spatial impulse, cha-
racterized by the delta-function

Yi(X,¥) =90 (X—X,y-V,), where X, y, stand

for the spatial impulse coordinates at the inpuhef
detection system, to the input of the spectral
imaging registration device. The impulse dissipatio
and scattering occurs in the course of the detectio
process, therefore it is better to consider theatpoi
spread function rather then the point of analysis,

which can be denotel’,

Yar (%Y X, 3)=Yz (X Y; X,¥)=0 [0x=X,y-Y,)]
As a result of the input signal decomposition

into several points located at short distancehat t

is

scalpel trajectory X, along the Ox axis and,

along Oy axis we can obtain a unified expression
for the input signal:

Yinx Y) DXV (WX KO- 1X, Y —KY)XY,

and, therefore,

Yo (63) 08| 33, (0 KOO, y-KYXY|
and

You(XY) D;;ﬁ (NXLKY)Y; (X, y; X KY)XY,

It is also advisable to replace the sums in the
above expression with the double integral:

projections remain isoplanar and do not change thei
shape during the scanning procedure, one can obtain
a two-dimensional convolution of the input function
with the point spread function:

You(xY)=[] Y, 04, Y)Y, (X= %,y — Y )Xy,

For the linear and isoplanar (i.e. spatially
invariant) registration system at the qualimetialsc
pel its properties can be completely determined
from the point spread function.

3. IF THE RESECTION IS PERFORMED ALONG
A STRAIGHT LINE...

If the resection is performed along a straight
line, parallelizable with the positional alignment
axis of the surgical instrument (e.g. along g

axis), leading to the simplification of the expiiess
Y., (x,y) =0 (x), then in case of the isotropic

circular symmetry of the point spread function we
can determine the analyte distribution in the outpu
signal along the resection axis. For the specified
function with the circular symmetry:

You (x.0)= [V, (%,¥,)8 (x = x,)dxdy,

or, more briefly:
You (x,0)= [ Yr (x,y)dy, -

If we replacey, :< Yy that is rather possible
in general case, we introduce a line spread fumctio

Y'Iine(X) = Y.out (X’ O) = I Yr (X:y)dy

If the system possesses a point spread
function with separable variables, i.e.

Y:(%Y) =Y, ()Y, (Y),

then:

Yine(X) = I YTX(X)YTy(y)dy :er(X)J. Yry(y)dy

while another is obvious for isotropic systems:

MicroMedicine 2015; 3 (2): 31-35
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Yine(X) = j Y, (r)dy = IY (Vx2+y?)dy

wherer is the focusing radii of the analyzed spot.

Analytical signal 1 Analytical signal 2 Analytical signal 3

Wyritten in the database Written in the database Wyritten in the database

.-" -
& cnniﬁﬁ i

Simple cuboidal

Eﬁ@ﬂ@

Simple columnar

Simple squamous

Qoo

Pseudostratified columnar

|

Analytical signal 6

Stratified cuboidal

1

Analytical signal 5

Strat\fled SquUamous

[

Analytical signal 4

Viritten in the database \ritten in the database. Witten in the database

Fig. 3. Another example of the tissue signal classifiaatio
for comparative intraoperation analysis followed thg
control of the surgical instrument positioning aeay.

4. CONCLUSION

If we consider each discrete cell (point) of
such a measurement as a part of the detectionxmatri
of a particular descriptor or correlation predictor
then the positioning accuracy and the correspon-
dence between the resection discretization steghs an

the registration steps can be regarded as a correct ™

ness criterion of the position-sensitive analyte
detection. In this connection the cells must not
overlap and the analytical signals from the tissue
must not interfere. However, the point spread
functions extending beyond the boundaries of a
single cell and leading to the correlation betwin

adjacent measuring positions or the memory cells/

units, reduce the information capacity of the whole 4.

analytical system and the determination accuracy of
the significant biochemical components, that must
be taken into account during surgical qualimetry.
The model has been detailed in a recent Russian
publication [1] and short English conference versio

[2].

A comprehensive review of microsurgical
scanning qualimetry is presented by Smith et al. [3
4]. The justification for this solution scheme is
the method for hybridization and complexation of
different descriptors [5, 6] on a scanning lineadat
flow. This approach is best illustrated by an exam-
ple of thein situ microbeam-assisted positional-
sensitive measurements of the tissue parameters
during the microsurgery (micrurgy) manipulations
on the living brain slices [7].
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ABSTRACT Due to uncontrolled cell division of unhealthy/

diseased cells cannot be stopped; it can result in

Cancer is the uncontrolled growth of abnormal cells
in one or both of the tissues/organs. While the
capability of normal cells reproduce and develop

death [1, 2]. Generally, cancer can start or grow
almost anywhere in the human body, which is made
up of billions or trillions of cells but in case of

into healthy tissue but these abnormal cells normal human healthy cells grow and divide
reproduce faster and never grow into normal organ continuously to form new (fresh) cells as per the
tissue. Due to uncontrolled cell division, lumps of body requirements. When these human healthy cells
cancer cells (tumors) then form, grow and spread to turn old or presently in a damaged (adverse)
other parts of the body. Over the past three degade condition, these cells will not survive, immedigtel
the concept of cancer and its types has greatly fresh healthy cells take their place. In addition,
expanded. Clinicians have take advantages of thesecancer is also caused by external factors (i.e.
initial discoveries related to signs and symptorhs o tobacco, infectious organisms) and internal factors
disease and have consistently used scientific (i.e. inherited genetic mutations, hormones and
breakthrough to design new treatments against immune conditions). These immunological factors
particular type of cancer. Recently lung, colorecta (external or internal) may act together or in
breast, pancreatic and prostate are top five killer sequence to cause cancer [1- 3]. The most common
diseases in human all over the world. as well as standard treatment for cancer therapy
include: surgery; radiation; chemotherapy; hormone/
immune therapy and targeted therapy (drugs that
specifically interfere with cancer cell growth).
Normally, these cancerous cells predominantly look
like normal cells when observed under the
microscope and cannot be able to differentiate
Cancer is a collection group of related human between normal cells and cancer cells [2-4]. One of
diseases which is characterized by the uncontrolled the most crucial differences is that normal/healthy
growth and spread of abnormal or unhealthy cells. cells mature into very distinct cell types with

Keywords: Cancer; Lymphatic; Colorectal; Prostate;
Pancreatic.

1. INTRODUCTION
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specific functions, cancer cells do not [3, 4]. In breathing, air circulation enters through our mouth
addition, these cancer cells generally ignore the or nose and enters into pharynx and finally reaches
signal from the cell to stop dividing but start to the lungs with the help of windpipe i.e. trachea
spreading from one place (where it first started) t and it divides into tubes called theonchi (singular,
another place in our body is called metastaticeanc bronchus), which enter the lungs and divide into
and its process called metastasis [5, 6]. Now a day smaller bronchi. Again, these bronchi divide tanfor
more than 100 types are identified and usually smaller branches calldstonchioles. At the junction
named for the organs or tissues where the cancersof the bronchioles, small tiny air sacs are present
form e.g. epithelial, lung and brain cancer called asalvedli [8, 9].
(originated or grown from the cells of epithelial o Lung cancer originated from the cells lining
squamous, lung and brain). of the bronchi and parts of the lung such as the
In case of cancer, the first changes normally bronchioles or alveoli. Lung cancer is the leading
occurred in the genes inside the organ cells which cancer killer disease [10] in men and women in
are responsible or provide some signal to the every ethnic group and becomes the second most
infected cells to grow faster [5, 6]. These infecte disease type after heart on the basis of deaths
(precancerous) cells when observed under the (according to Centers for disease control and eetec
microscope may look like abnormal cells but at this tion). About 90 % cases of lung cancers are due to
junction it may not form a mass or tumor and also smoking, only about 5.5% are currently diagnosed
not be able to seen on X-ray. With the increasing as well as cured. Although the cure/treatment rate
passage of time, these precancerous cells mayfor cancer disease is rising very slowly, the mafte
acquire other gene changes and transformed intoimprovement has been very slower than for other
true cancer [5, 6]. In that case, cancer cells make common cancers [10]. Smoking and use of tobacco
some chemicals to form new blood vessels and theseproducts are the major causes of lung cancer [11]
vessels provide the nourishment to the cancer cells and generally attack between the ages of 55 and 65,
which can continue to grow and form a tumor and according to the NCI. It is of two major subtypes:
also are seen or observed under imaging system i.e.1l. Non-small cell lung cancer (most common, 3
X-ray. In some circumstances, cancer cells released types) e.g. adenocarcinoma (slow growing, outer
from the tumor (newly formed) and spread to other area of the lung); squamous cell carcinoma
parts of the body. The identification as well as (center of the lung) and large cell carcinoma
discovery of these cancerous cells with stem cell (anywhere in the lung, rapid rate).
like properties in solid tumors is emerging as 2. Small cell lung cancer (spreads more quickly,
important criteria for cancer research and may starts near the center of the chest in the bronchi
explain the resistance of these tumors to current and spread much faster than Non-small cell lung
therapeutic applications [6, 7]. These cancerous cancer).
cells affect the normal functions of the cell, There are 4 stages of lung cancer [10, 11] i.e.
including proliferation and programmed cell death stage 0 (non-invasive, cured with surgery alone);
(apoptosis) The occurrence of cancer disease is stage 1, Il, Il (size of primary tumor and cancer
almost in every part of the world which is spread to its original position); stage IV (difficto
characterized or ranked by the number of casestreat, metastasized to different organs). So, lung
including its deaths in both the sexes includingime cancer is often a life-threatening disease [10, 11]

and women as shown in Table 1. because it tends to spread in this way even bdfore
can be detected on an imaging test such as a chest

2. LUNG CANCER (INCLUDING BRONCHIAL x-ray. One of the products i.e. Tobacco (smoke

CANCER) contained 55 carcinogens evaluated by International

Agency for Research on Cancer, IARC) is respon-
Lungs are found in our chest and divided into sible for causing at least 30 % of all cancer dgath

right lung (three lobes) and left lung (two lobes). causing 87% and 70 % of lung cancer deaths in men
The left lung is smaller because the heart takes up and women [11]. Out of 55 carcinogens, polycyclic
more room on that side of the body. During aromatic hydrocarbons [12] (especially benzo[a]-
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pyrene, BaP-more carcinogenic, induce lung tumors rette smoke i.e. catechol, methylcatechols, pyro-
in mice but not in rats), tobacco-specific nitrogaen gallol, decane, undecane, pyrene, benzo[e]pyrene
4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone and and fluoranthene [14]. In addition cigarette smoke
high-molecular-weight compounds have been detec- contains high levels of acrolein, which is toxidhe

ted but are incompletely characterized with respect pulmonary cilia including nitrogen oxides, acet-
to their carcinogenicity are likely to play major aldehyde and formaldehyde, which could contribute
roles in lung cancer induction [13]. In contrakere indirectly to pulmonary carcinogenicity [15].

are number of co-carcinogens are present in ciga-

Table 1.Estimated incidence of all cancers (excluding natamoma skin cancer) worldwide in 2012.

Men Women Both sexes

Estimated 5-year 5-year 5-year
numbers Cases Deaths y . Cases Deaths Y . Cases Deaths Y .

previous previous previous
(thousands)
World 7410 4653 15296 6658 3548 17159 14068 8202 32455
More developed 5., 1595 gsg0 2827 1287 8274 6054 2878 16823
regions
Less developed 10, 3062 6747 3831 2261 8885 8014 5323 15632
regions
WHO Africa
egion (AFRO) 265 205 468 381 250 895 645 456 1363
WHO Americas ) o) 677 3843 1429 618 4115 2882 1295 7958
region (PAHO)
WHO East
Mediterranean 263 191 461 293 176 733 555 367 1194
region (EMRO)
WHO Europe 1470 1081 4701 1744 852 4910 3715 1933 9701
region (EURO)
WHO South-
East Asiaregion 816 616 1237 908 555 2041 1724 1171 3278
(SEARO)
WHO Western
Pacific region 2642 1882 4493 1902 1096 4464 4543 2978 8956
(WPRO)
IARC
membership 3689 1900 9193 3349 1570 9402 7038 3470 18595
(24 countries)
United States  o,0 354 2402 779 293 2373 1604 617 4775
of America
China 1823 1429 2496 1243 776 2549 3065 2206 5045
India 477 357 665 537 326 1126 1015 683 1790
EuropeanUnion /35 716 3693 1206 561 3464 2635 1276 7157

(EU-28)

In addition, environmental tobacco smoke has etc). In India, around 275 million tobacco users in

been proven to cause lung cancer in nonsmoking India, report submitted by Tobacco Control Policy
adults. The consumption rate of tobacco [15, 16] is Evaluation Project India predicts. As per the rgpor

an essential risk factor for many chronic diseases it is estimated that 1.5 million (approx.) tobacco-
(cardiovascular (heart) diseases, respiratory sisea  related deaths annually by 2020. Recently, in March
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2015, world conference theme “Tobacco and non- inner wall called polyp. With the passage of time,

Communicable Diseases” in Abu Dhabi, UAE focu-
sed on lung cancer will be a key issue.

Human Lungs

Fig. 1. Health risks of tobacco include heart and lung
disease.

3. COLON AND RECTAL CANCER

The colon and the rectum (colorectal) are
parts of the large intestine (lower part of the yisd
digestive system). During digestion, food entere

from the mouth and moves towards the stomach and

reaches into the small intestine and then finaitg i

the colon. The major role of colon absorbs water
and nutrients from the food and stores waste matter

(stool). Stool moves from the colon into the rectum
before it leaves the body.

RISK-2
il Overweight
Diet rich in fat Friteviren
and cholesterol colon i RISK-3

e
o

S

Above 50 years
of age
Ascending S Descending colon
colon ‘H RISK.4

A
Caecum ) A
Sigmoid
Rectum' colon

‘Anus
Fig. 2. Colorectal cancer (risk factors).

RISK-5

Size of polyp

Colorectal cancer (malignant tumor, origin
from the inner wall of large intestine) is the sedo

some polyps are highly cancerous in nature [17, 18]

To avoid colorectal cancer, the exact way is to

finding and removing the polyps through surgery/

chemotherapy/radiotherapy etc. Generally, colorecta
cancer can be diagnosed by barium enema or
colonoscopy (biopsy confirmation of cancer tissue).

The treatment for colorectal cancer [19] depends on
the size, area, location and the extent of cancer
spread including the health of the patient.

Colon cancer is normally affected in both
men and women of all racial and ethnic groups but
the incident rate is still higher in men as comgare
to females. Tumors of colon are more frequent in
women than in men where as rectal cancer are more
in men than in women [18, 19]. This cancer is
generally diagnosed or observed in men and women
(> 50 years or older). If there is regular screening
test for colon and rectal cancer, as many as more
than 80% of deaths from colorectal cancer could be

d prevented. In addition, several studies have redort

that those people who participate in regular plasic
activity including its diet (rich in cereal fibegreen
vegetables and calcium rich foods) prevent (50 %)
the risk of colorectal cancer [20]. Being overweigh
or obese has been consistently associated with a
higher risk of colorectal cancer.

To inhibit colorectal carcinogenesis used only
non steroidal anti-inflammatory drugs (e.g. Sulin-
dac, aspirin, Hydroxymethyl glutaryl coenzyme A
(HMG-CoA) reductase inhibitors) possibly by redu-
cing endogenous prostaglandin production through
COX inhibition and possibly it may reduce the
risk of colorectal cancer after extended treatment
[20, 21].

There are number of inflammatory diseases
which are associated with colon cancer. One of the
inflammatory bowel diseases i.e. Crohn's disease
(autoimmune disease, gastrointestinal tract causing
inflammation) is also known as Crohns&ogowski
Disease [22, 23] and showed its various consequen-
ces at any stage of life (15 to 30 years). Thisaks
affects more in Europe and North America (3.2 per
1000 people) but less common in Asia and Africa
[22]. In general, Crohn’s disease showed wide range

most common [17] type of cancer (on the basis of of symptoms such as diarrhea, vomiting, weight
estimated deaths in year 2015 as shown in Table 1)loss, skin rashes etc [23]. Generally, smokers are
in men and women in the United States. In colon or three to four times likely to develop this diseasd
rectum, one small tiny structure formed inside the the first symptom i.e. abdominal pain is normally
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observed in those persons who are suffering from that only two genes is responsible for causing this
this disease [24]. In addition, this disease also disease previously but researchers recently claimed
effects on other organ systems as well e.g. uveitis that thirty genes are involved. The most important

(inflammation of interior portion of eye) occurred
only when exposed to light and also showed its
effect in the white portion of the eye (sclera)
causing inflammation called as episcleritis [23]. 24
Both episcleritis and uveitis can lead to loss of
vision if untreated but the cause of this disease i
still unknown. Lot of research work is done, mofst o

gene which is mutated i.e. CARD15 gene (NOD2
gene) and is responsible for causing this Crohn's
disease [25].

One of the inflammatory bowel diseases i.e.
Crohn's disease which closely resembles with
ulcerative colitis [26] showed its similar symptams
Both the diseases are generally affected on tfencol

the researchers showed that there is some genetigortion and the main difference between two

link of this disease. In addition, researchersnoéal

diseases as shown in Table 2.

Table 2. Comparative difference between Crohn’s diseasd Acetative colitis.

Factors Crohn's disease Ulcerative colitis
Age 15 to 30 years 15 to 25 years
Smoking Higher risk Lower risk
Cytokine response Associated with Th17 Associatitld W2
Colon involvement Usually Always
Anus involvement Common Rarely
Bile duct involvement No increase Higher rate

Disease distribution

Patchy areas of inflammation

ont@uous area of inflammation

Autoimmune disease Recognized

Not recognized

Surgical cure

Often returns following
removal of affected part

Usually cured
by removal of colon

4. BREAST CANCER

Breast cancer begins when normal (healthy)
cells in the breast grow uncontrollably, forming a
mass of tissue called as tumor. It is most freduent
diagnosed cancer which is reported over one million

outside the duct or lobule to the surrounding #ssu
called as invasive or infiltrating ductal or lobula
carcinoma [28-30]. Generally, cancer is preseny onl
in duct or lobule called as in situ (in place)¢@ncer
detected only in duct portion called as ductal
carcinoma in situ (DCIS), the ultimate treatment

cases in women [27]. Every year more than 500,000 (traditional and hormonal therapy) to remove DCIS
women die from this disease. Generally, breast which prevents the growth as well as development
cancer spreads only in women and transferred to of invasive breast cancer to other parts of the
other parts of the body with the help of blood/ body where as if cancer detected only in lobule
lymph vessels. Normally, it is commonly spread called as lobular carcinoma in situ (LCIS) but
to the regional lymph nodes and these nodes areoncologists not considered as cancer and is rdgular
commonly present in the neck, under the arm and monitored and treatment (hormonal therapy) with
chest bone and also spread to the brain (minute imaging tests [27-29]. Other, less common types
quantity), bones, lungs and liver [28]. Most ofdsE of breast cancer includes medullary, mucinous,
cancers start from the ducts or lobes. About 75% tubular and papillary breast cancer. The majority
of all breast cancers begin in the cells lining the of cases of breast cancer occur in women over
milk and lobules ducts are called ductal and lobu- the age of 50 and some cases those women who
lar carcinomas. In addition, if the disease spread have a late pregnancy (over 35 years) are more

MicroMedicine 2015; 3 (1): 36-44
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likely to develop breast cancer [27, 28]. body e.g. insulin helps control the amount of sugar
There are number of genes that are presentin the blood [35].
in breast which has the capability to control cell Now a day, pancreatic cancer is one of the

division. When these genes do not work properly, it most emerging lethal human cancers and continues
creates genetic error or mutations. Mutations neay b to be a major unsolved health problem at the start
inherited (abnormal genes that transferred from of the 21st century. The major signs and symptoms
mother or father to child; specific genes such as of pancreatic cancer are jaundice, pain in the abdo
BRCAL1 and BRCA2 are tumor suppressor genes; men and weight loss [36]. There are four stages of
5-10% reported in US) or spontaneous (occur any pancreatic cancer:

time during life; 90-95% cases reported in US). Stage | - Detection of tumor in pancreas;

In addition, there are three specific cell surface Stage Il - cancer (tumor) may spread to the lymph
receptors as per the classification of breast tamor nodes;

i.e. oestrogen receptor (ER), progesterone receptorStage Il - tumor invaded nearby blood vessels;
(PR) and the Human Epidermal Growth Factor Stage IV - cancer has spread to distant organr(live
Receptor (HER)2/neu receptor [30, 31]. or lungs).

Out of three, the most common type of breast
cancer i.e. Hormone Receptor-Positive (accounting

75% of all breast cancers; grows in the presence of| , ‘. Stomach
oestrogen and progesterone [31], and its therapies /? Liver » \
related to cancer is to inhibit the growth effeofs L Bllecl 2 '\ N
hormones). Another type of breast cancer i.e. HER ‘l‘ ; = ") 4 .4
(human epidermal growth factor) 2-positive breast | g - "1(';__‘,- i ‘
cancer produces lot of protein called as HER2/neu Ga"b'a"de'/,‘ cm;}, [
[30, 31]. Those tumours that do not over express |‘ - S 3
HER2/neu are described as HER2-negative. In cont- | i @ M
rary, triple negative breast cancer (TNBC, accounts | Bie 7{‘/

15% of all breast cancers, more aggressive and 7 Sy
difficult to treat) is a rarer form of breast can{e?, kbl

33] which is a sub-type of HER2-negative disease. Fig 3 pancreas.

TNBC refers to only those tumour cells which lack

estrogen and progesterone receptors and do not over

express the HER2 protein [31, 34]. Other possible In the last few years, number of researchers
targets for new breast cancer drugs have beenfocused on pancreatic cancer [36] and there is
identified in recent years. Drugs based on these involvement in the detection of DNA damage
targets (as mentioned above) are now being studied,derived from carcinogen exposure and endogenous
but most of them are still in the early stages of metabolic processes e.g. smoking-related aromatic

clinical trials. DNA adducts [36]. These observations suggest that
the human pancreas is susceptible to carcinogen
5. PANCREATIC CANCER exposure and DNA damage, which might contribute

to genetic mutation, and in turn cancer development
The pancreas is a glandular organ (i.e. about [37]. The risk factors for pancreatic cancer inelud
6 inches long, located deep in our belly between <« Smoking and overweight
stomach and backbone) in the digestive system < Hereditary conditions (breast and ovarian can-

(surrounded by other organs i.e. liver and intestin cer syndrome; Lynch syndrome, Peutz-Jeghers
and secreting pancreatic juice containing digestive syndrome)

enzymes) and endocrine system of vertebrates that ¢« Personal history of diabetes or chronic pan-
makes/produce insulin, glucagon, somatostatin and creatitis.

other hormones. These pancreatic hormones enter Tumors that form in islet cells are called

into the bloodstream and travel throughout the islet cell tumors, pancreatic endocrine tumors, or
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pancreatic neuroendocrine tumors (pancreatic NETs). CONCLUSION

It may be benign (not considered as cancer) or

malignant (cancer, also called as pancreatic endo- Cancer research has generated a rich and

crine cancer or islet cell carcinoma). These Pancre complex body of knowledge, revealing cancer to be

atic NETs may be functional (tumors make extra a disease involving dynamic changes in the genome

amount of hormones i.e. insulin, glucagon etc (mutations that produce oncogenes with dominant

showed some sign and symptoms) or nonfunctional gain of function and tumor suppressor genes with

(tumors do not make extra amounts of hormones).  recessive loss of function). It will be possible to
understand with precision why treatment with speci-

6. PROSTATE CANCER fic anti-tumor or anti-cancer drugs succeed or. fail
In cancer research, first of all understand the

Prostate cancer (starts in the gland cells called mechanism of this disease and tried to synthesize

as adenocarcinoma.) is the most common cancer inanti-cancer drugs singly or in combination with

men all over the world. The prostate gland (makes chemotherapeutic drugs to reached to the target sit

fluid that forms part of semen) lies just below the and declined all its stages of disease burdenpbto

urinary bladder in front of the rectum [38]. It cancer killers.

surrounds the urethra (the tube that carries ke

semen through the penis and out of the body). AUTHORS' CONTRIBUTION
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