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Abstract

Background: Dirty necrosis (Intraacinar necrosis/garland necyasiglefined as the presence of cell remnants in the
lumen of the gland. Dirty necrosis consisting of asieophilic mass, which is a mass originating fromapplasm of
dead cells mixed with the remnants of the cell nucl@as. remnants of the cell nucleus are blue and theausiic
mass is pink in the background. Dirty necrosis redudis the breakdown of carcinoma cells, which usuatiguanulate

in the lumen of intact tubular glands, and may be aatstivith spontaneous events involving insufficient tumecuiar
supply. Assessment of the presence of a dirty nedsos@nsidered a characteristic of colorectal carcinoma.

Objective: This study was conducted to analyze the relationsttiwden dirty necrosis and histopathological grading of
colorectal adenocarcinoma.

Methods: The study used 55 paraffin block samples of cotateadenocarcinoma cases that had been diagnosed at the
Anatomical Pathology Laboratory, H. Adam Malik Hospital,dda and at the Anatomical Pathology Laboratory, Faculty
of Medicine, Universitas Sumatera Utara, since 2019-2Da€ necrosis was assessed using H&E staining with 400x
magnification assessed over the entire lumen of thedglif <10% was considered absent and if >10% wasideres
present.

Results: The results showed that there were 47 samples (8®##)ty necrosis, while 8 samples (14.6%) did not. For
the most histopathological grading, 42 samples (73w&se low grade, while the high grade was 13 sample§%®3.
Statistical tests between dirty necrosis and colorectal adeiromaa histopathological grading showed no significan
relationship with p value = 0.376 (p >0.05).

Conclusion: There was no statistically significant relationship betweiety necrosis and histopathological grading in
colorectal adenocarcinoma.

Keywords: Colorectal adenocarcinoma; dirty necrosis; histopathcdbgrading

1. Introduction

Cancer is a disease characterized by uncontrolled abnormdivigibn. When this process occurs in
the large intestine or rectum, it is known as colorectal manea. The large intestine and rectum (colorectum)
to the anus are part of the gastrointestinal (Gl) tract.[1]

Based on the 2020 Global Burden of Cancer (GLOBOCAN), worldwidelatgals and genders,
colorectal carcinoma ranks third as the most common cancer baétast cancer and lung cancer. The
estimated incidence of new cases is 1,931,590 (10%), and the death 98% 173 (9.4%). By gender,
colorectal carcinoma ranks third in men after lung and prostateecamith an estimated new case of
1,065,960 (10.6%) and an estimated mortality of 515,637 (9.3%) and is alsoahé serst common cancer
in women after breast with estimated new cases 865,630 (9.4%) dhd 428,536 (9.5%).[2] Estimates of
cancer in Indonesia in 2020, 396,914 new cases and 234,511 deaths from a total pap@#BoBR3,621.
Colorectal carcinoma ranks fourth most with the percentage offemél cancer itself that is equal to 8.6%
after breast cancer (16.6%), cervical cancer (9.2%), and lungra@8%). Colorectal carcinoma is the third
most common cause of death in men with a percentage of 10.2% after trachehiahromg cancer (21.8%)
and liver cancer (12.3%), while women are the fourth most commese af death due to cancer. with a
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percentage of 8.5%, after breast cancer (21.4 %), cervical cdrz886 %), and cancer of the trachea,
bronchi, lungs (9.1 %).[3]

Colorectal carcinoma is defined as a malignant tumor of trge lantestine originating from the
epithelial component with the invasion of tumor cells betweerstiioena of the muscularis mucosal layer to
the submucosa layer. Most colorectal malignancies are adenocaasir{f®0%). Colorectal carcinoma is one
of the most common malignancies and is one of the leading causascei-related deaths in the world.[4]
The grading of colorectal adenocarcinoma is based on the glandtiormaamely: (1). Low grade, ie
colorectal adenocarcinoma well differentiated (well differsget) to moderate (moderately differentiated).
Colorectal adenocarcinoma was said to be well differenti&t®@% glandular formation was found and (2).
High grade, namely colorectal adenocarcinoma poorly differedtigpoorly differentiated). Colorectal
adenocarcinoma is said to be poorly differentiated if 50% glandutenrafemn is present.[4] This grading
indicates a colorectal carcinoma prognosis, where lesions ditineed stages or lesions with aggressive
histopathological features (high grade) will worsen the prognosis aiggase. In addition, poor prognosis is
also related to the degree of depth of tumor invasion, extent of tumor spread, lymph nodenevo({¥&B),
lymphatic invasion, vascular invasion, and perineural invasion.[5] eCazedl invasion is the process of
moving cells from the primary tumor to deeper tissues. 3itistion allows cells to go towards the blood /
lymph vessels and be transported to other parts of the body. The depthsibrinis one of the important
factors influencing the prognosis of colorectal carcinoma andeatare of a malignant neoplasm as a major
cause of morbidity and mortality.[5]

Invasive colorectal carcinoma often represents a dirty necrd3irty necrosis (Intraacinar
necrosis/garland necrosis) is defined as the presence ofroathmés in the lumen of the gland.[6-11] Dirty
necrosis consists of an eosinophilic mass, which is a massatingj from the cytoplasm of dead cells mixed
with the remnants of the cell nucleus. . The remnants of the nucleus are blue anchtigh#iasinass is pink
in the background.[7] Dirty necrosis results from the breakdown of carcinomavdelih usually accumulate
in the lumen of intact tubular glands, and are more likely to beiassthavith spontaneous events involving
insufficient tumor vascular supply.[6] Assessment of the preserficdirty necrosis is considered a
characteristic of colorectal carcinoma.[6,9,10,11] In the study of Tath, suggested that the appearance of
lack of dirty necrosis is a feature of colorectal carcinorhichvis useful diagnostically by examination of
deoxyribonucleic acid (DNA) in microsatellite instability (M$8)9] In the study of Greenson et al., it was
stated that dirty necrosis was associated with grading ofemél carcinoma, and some stated that dirty
necrosis was not shown in high grade and mucinous.[6]

2. Materialsand Methods

We studied 55 cases of histopathological slides of colonic adenocaeciab the Anatomical
Pathology Laboratory, Faculty of Medicine, Universitas Sumat¢asalaind the Anatomical Pathology Unit
at H. Adam Malik Hospital using an analytical study design witltoss sectional approach to analyze the
relationship between dirty necrosis and histopathological grading in colometacaarcinoma.

Histopathological specimens stained with Haemotoxylin Eosin staie, rerospectively reviewed by
the authors. The histopathological slides were examined for the preserabsence of dirty necrosis in
colorectal adenocarcinoma and whether there was a relationshgehatity necrosis and histopathological
grading of colorectal adenocarcinoma.

3. Results

The research sample was histopathological slide which was didgassmlon adenocarcinoma at the
Anatomical Pathology Laboratory, Faculty of Medicine, UnivessiBumatera Utara and the Anatomical
Pathology Unit at H. Adam Malik Hospital. The total sample was 55 slides#tahe inclusion criteria. The
following are the results of the research obtained.
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Table 1. Table of distribution of colorectal adenocarcinomapteEmby age, sex and tumor location.

Variable F %

Gender

. Male 31 56,4

e Female 24 43,6
Age 51,6 +12,7

e <30 year 2 3,6

. 31-40 year 10 18,2

. 41-50 year 11 20,0

. 51-60 year 20 36,4

. 61-70 year 8 145

. 71-80 year 3 55

e >80year 1 18
Tumor location

. Right colon 15 27,3

. Left colon 24 43,6

. Rectum 16 29,1

In this age category, the data obtained from medical recordsndsiecolorectal adenocarcinoma
sufferers were at the age of 51-60 years, as many as 206esa@Pl4%) and the youngest age was 22 years,
namely 1 sample and the oldest age was 83 years, namely 1 sanffdesecdnd most common age group
was found in the 41-50 year age group, namely 11 samples (20.0%), the third group was 31el@, yeitins
10 samples (18.2%), then the 61-70 year age group , as many as 8 saimp¥3, the age group 71-80 as
many as 3 samples, the age group 30 years ranks second to lastyassrd samples (3.6%) and the least is
found in the age group > 80 years, that is as much as 1 sample (1.8%). The genodisr wateglso obtained
from medical records where data obtained were more male, nainsbmples (56.4%) than female, namely
24 samples (43.6%). On the location of the tumor, the data obtainedrfedinal records was also the most
found in the left colon as many as 24 samples (43.6%), then the rectum 16 samples (29.1%lgastdibe
the right colon as many as 15 samples (27 ,3%). (Table 1)
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Table 2. Frequency distribution of colorectal adenocarcinomadbas histopathological grading, histopathological subtype, vascular
invasion, perineural invasion, and dirty necrosis.

Variabel f %
Grading

. Low grade 42 73,4

e High grade 13 23,6
Subtype

e  Adenocarcinoma NOS 48 87,3

e  Serrated adenocarcinoma 2 3,6

e  Adenoma-like adenocarcinoma 0 0

. Micropapillary carcinoma 0 0

. Mucinous adenocarcinoma 5 9,1

. Poorly cohesive carcinoma 0 0

. Signet-ring cell carcinoma 0 0

. Medullary carcinoma 0 0

e  Adenosquamous carcinoma 0 0

e  Carcinoma, undifferentiated, NOS 0 0

e  Carcinoma with sarcomatoid component 0 0
Vascular invasion

. No invasion 25 45,5

. IMVI 9 16.36

. EMM 21 38.19
Perineural invasion

. No invasion 41 25,4

e Adainvasi 14 74,6
Dirty Necrosis

. Negative 8 85,4

. Posititive 47 14,6

Based on the results of the evaluation, the highest histopathological grading wasdaddamany as
42 samples (73.4%) low grade while high grade as many as 13esa(8p16%). In the histopathological
subtype of colorectal adenocarcinoma, only 3 subtypes were found, the fooost were NOS
adenocarcinoma with 48 samples (87.3%), followed by mucinous adenocar@nsamples (9.1%), and
serrated adenocarcinoma 2 samples (3.6%), while the other subtypes were nohfeasclilar invasion, the
most obtained was the absence of vascular invasion as mangam@es (45.5%), and those with invasion
were divided into two, namely: IMVI 9 samples (16.36%) and EMVI 21 pdasn(38.19%). The most
common perineural invasion was no perineural invasion in 41 sampled’4) and there was perineural
invasion in 14 samples (25.4%). The most dirty necrosis was dirtgsie@s many as 47 samples (85.4%),
while there were 8 samples (14.6%). (Table 2)
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Table 3. Relationship of dirty necrosis with histopathologiratling of colorectal adenocarcinoma.

Grading
Dirty Necrosis Low Grade High Grade P-value*
n % n %
Negative 5 62,5 3 375
Positive 37 78,7 10 21,3 0.376

* Uji Fisher’s Exact

This study examined the relationship between histopathological grading and diosisiatpatients
with colorectal adenocarcinoma, the results were low gradeheme was no dirty necrosis in 5 samples
(62.5%), while there were 37 samples (78.7%). In the high grade, thexrenovelirty necrosis in 3 samples
(37.5%), while there were 10 samples (21.3%). In this study, to abhsessationship of dirty necrosis with
histopathological grading, the Fisher's Exact test was cardedral the p-value was 0.376 (> 0.05) so that
there was an insignificant relationship. (Table 3)

T LN
e ;
f i%l% g

Fig. 1. (@) Low grade colorectal adenocarcinoma (HE, 10@»)High grade colorectal adenocarcinoma (HE, 100x); (c) Muwsn
colorectal adenocarcinoma (HE, 100x); (d) Serrated colorad&iocarcinoma(HE, 100x); () EMVI (HE, 100x); (f) IMVIEH100x)
(f) Perineural invasion (100x); (h ) Dirty necrosis (HE, 400Xx).

In this study, 55 samples were found with an average age of patients with cblentacarcinoma
51.6 years, with the youngest age being 22 years old and the oldest being 83 years gl giidngpaof most
patients was 51-60 years with 20 samples (36.4%), the resultssddttlly were not much different from
previous studies. According to Asrul's research in 2018, the avegmeofapatients with colorectal
adenocarcinoma was 54.17 years.[12] Park et al., in 2014 also found thahtst hige was 50 years with a
mean age of 60.9 years,[13] while in the study of Young et al., itfovaxd that the age of patients with
colorectal adenocarcinoma was <40 years old.[ 14] It is alsacordaence with the WHO book which states
that patients with colorectal adenocarcinoma are more domingteddbage, in accordance with some
literature which states that increasing age causes an increasenicidbade of colorectal adenocarcinoma.[4]
With increasing age, the process of tissue's ability to vegalace cells slowly begins to decrease and also
decreases to maintain its normal function, so that it cannot sunfieetion and repair the damage that
occurs, resulting in cumulative changes, which can reduce the besiggance to stimuli. from inside and
outside the body, so that the attack power against cancer caissies, which causes cancer cells to grow

WWw.ijrp.org



Listiyaningsih / International Journal of Research Publications (IJRP.ORG) @ IJRP'ORG

ISSN: 2708-3578 (Online)

197

freely.[15] Meanwhile, patients with colorectal adenocarcinoma utidenge of 40 years generally have a
family history such as a history of HNPCC, FAP, Crohn's diséai®stinal infection and ulceragv
colitis.[4,14]

In this study, 31 samples (56.7%) of colorectal carcinoma wergediffiy men. The results of this
study are not much different from previous studies. Nikijuluw éh&019 reported that the most colorectal
adenocarcinoma sufferers were in men, namely 17 of 35 samples (58162%won et al. in 2013 also
reported that men were more often affected by colorectal canairas many as 132 out of 256 samples
(51.6%).[17] The mechanism by which sex differences affect the eoceriof colorectal carcinoma is partly
due to differences in hormone levels between men and women. Estrogen hormone receptor ERp is a
protective factor against colorectal carcinoma. Experiments in mice showed that ERf increased proliferation
and reduced differentiation and apoptosis of colonic mucosal cellsg&stcan also prevent the occurrence
of colorectal carcinoma by reducing inflammation by inhibitingitffiemmatory factor IL-6, namely in IBD
which is one of the risk factors for colorectal carcinoma.[18rother study, it was stated that the hormone
pregesterone also has the potential to reduce the risk of colam@aaizloma in women because of its activity
in helping to synthesize endogenous sex hormones. Androgen deficiency in womessasdaigancrease the
risk of colorectal carcinoma.[19] In addition, unhealthy lifestyt#des in men such as the habit of drinking
alcoholic beverages are also a trigger for men's susceptibili this malignancy. Excessive alcohol
consumption changes the normal state of the digestive tract mubasds caused by the oxidation of
acetaldehyde from ethanol metabolism which will promote inflation of the digestive tract mucosa and
abnormal cell growth. In addition, acetaldehyde interferes withDiRA repair process by inhibiting the
enzymes that play a role. Acetaldehyde is also able to bind torotihetules and cause DNA mutations that
will trigger carcinogenesis.[20]

In this study, the most common location for colorectal adenocarcim@®an the left colon with as
many as 24 samples (43.6%), then located in the rectum with 16 sa@2®l&%) and at least in the right
colon with 15 samples (27, 3%). The results of this study are not diffetent from previous studies. Park
et al. reported that the location of this colorectal carcinemm mostly in the left colon, namely 451 of 579
cases (77.9%).[13] Wang et al also reported that the left colon as the most conation lsas 15,880 out of
26,908 cases (67.7%).[21] The location of the right colon is often asymptdmabntrast to the left colon
and rectum often causes symptoms of pain, constipation symptoms and lixdeeglymovements, this can
occur due to the diameter of the tumor and also the different lgqpatterns. In the colon on the right side
growths at this location allow it to reach a larger size while stillczllly asymptomatic.[4]

The grading of colorectal adenocarcinoma is determined based orr¢betage of components of
glandular differentiation, according to the WHO in 2019 the grading ofextal carcinoma is divided into
low grade and high grade. In this study, most were low grade asaaut®4% compared to high grade as
much as 23.6%. The results of this study are not much different from previous.shetliearz et al., in 2019
found that low grade colorectal adenocarcinoma cases were the most coasemmeamely 576 of 180 cases
(73.6%).[22] Zlobec et al., in 2020 found low grade colorectal adenocarcinases  81.9% of 771
cases.[23] This may be due to the fact that many of these saanpléscated on the left, so that there are
complaints immediately for a health check with the use of cotmpysor other imaging support tools that
can accelerate the detection of this carcinoma.

This study only found 3 subtypes out of 11 subtypes according to the 2019 WikiOrndiThe most
common was the NOS adenocarcinoma subtype at 87.3%, then mucinous aifemmea®.1% and serrated
adenocarcinoma 3.6%. This is in accordance with WHO's 2019 that nsest ware diagnosed as NOS
adenocarcinoma.[4]

Vascular invasion in this study was divided into intramural vasénlasion (IMVI) and extramural
vascular invasion (EMVI). From the evaluation results, theopahological picture of EMVI was found to
be more common, namely 38.19% compared to IMVI which was only found to be 16IB&%s not much
different from the literature, in the 2019 WHO book which statestti®aincidence of EMVI is higher than
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IMVI and previous studies. Bedge et al., found 16% IMVI and 62% EMVI inc83es of vascular
invasion.[24] Gibson et al., who reported that EMVI features more (15t486) IMVI (3.3%).[25] It is
known that the incidence of EMVI is higher than that of IMVI, but thgure is still considered
underreported. EMVI is known to be an independent predictor of poor progftesigeaection of colorectal
adenocarcinoma, whereas IMV1 is not yet known. The negative prognostic iohigdiV| is higher than that
of IMVL.[4,25]

In this study, 14 samples (25.4%) of perineural invasion (PNI) wewadf This is not much
different from the 2019 WHO book which states that the incidence bisPatound 20% [4] and also not
much different from previous studies. Knijn et al., 2016 reportedntaeir meta-analysis study found PNI
24.3% of 7653 cases.[26] PNI exhibits a significantly lower 5-yaavi\al rate and indicates much more
severe disease.[26] PNI status has been reported as a coniplgnfiector for TNM staging in colorectal
carcinoma. Zhou et al., found in their study that PNI status h&agn#icant impact on life expectancy in
patients with stage Il and Il colorectal carcinoma. Stdgeafients are the most important population to
benefit from the identification of a PNI, as they may be consititor adjuvant chemotherapy once their PNI
status is known.[27]

This study assessed the presence of dirty necrosis in col@edetalcarcinoma, and found 85.4% of
the histopathological features of dirty necrosis in colorectahacarcinomas. This is in line with previous
studies which state that dirty necrosis is a characten$tiolorectal adenocarcinoma. Milot et al., in their
study found dirty necrosis in colorectal adenocarcinoma in 89% of 8.[@4s8reenson et al., reported that
the histomorphology of dirty necrosis in colorectal adenocarcinoma in 33®bfcases (76.6%) were
associated with MSS.11 Dirty necrosis is a constant histolofgiatire and is important diagnostically for
differentiating colorectal carcinoma types.[ 28] In particulae absence of a feature of dirty necrosis is
associated with MSI and has become an indispensable index factoe a$ the pathological predictors of
MSI in colorectal carcinoma.[8,29,30] Several studies have repdradviSI in colorectal carcinoma has a
better prognosis. better than MSS tumors. Therefore, the identificafi MSI in colorectal carcinoma is
important, not only for the identification of the HNPCC syndrome kad fr the success of therapy.[31,32]
Studies show that lack of dirty necrosis is an indispensable facfmedicting MSI status and is also an
important factor in MMR defects can cause MSI.[29,30] On the othe, ionly dirty necrosis can be
detected, MSI can be excluded. So this dirty necrosis can help @vedifhite MSI tumors from MSS
tumors.[6]

The relationship between the variables used in this study wasl teth the Fisher's Exact test
where the test results obtained the significance value betgmecrosis and histopathological grading in
colorectal adenocarcinoma was p-value = 0.376 (p > 0.05) which inditateel was no significant
relationship between dirty necrosis and histopathological gradingorectal adenocarcinoma. This is not in
accordance with the study of Greenson et al., which stated thaheéarosis was associated with grading.[8]
In this study, it was seen that at low grade and high grade bolti lse shown and both could not see the
picture of a dirty necrosis. According to the authors, this differgrasethought to be due to certain factors
related to chromosomal instability.

5. Conclusion

Most patients with colorectal adenocarcinoma were aged 51-60 yedrs, méan age of 51.6 years,
where the youngest age was 22 years and the oldest age wass83Tlgese are more males than females.
The most common location is the left colon. Histopathological graditmpnograde was more common than
high grade, the most common subtype was adenocarcinoma NOS, n@avaseagion was more common
than vascular invasion, no perineural invasion was more common, andedirosis was more common than
none. dirty necrosis in colorectal adenocarcinoma. There was istiGafly significant relationship between
dirty necrosis and histopathological grading in colorectal adenocarcinoma.
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