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Cancer Immunotherapy with mRNA Vaccine
Sufi Hannan Zulfiqur Rahman1

1 Associate Professor & Head, Immunology & Molecular Biology, National Institute of Cancer Research and Hospital, Dhaka

Immunotherapy is considered an auspicious approach to cancer
treatment because of its efficacy, safety, and potential to treat
almost all cancers. Since 2011 several immune checkpoint inhibitors
that boost the immune response against cancers have been
approved by the United States Food and Drug Administration
(US FDA) for cancer treatment.1 Cytokines that modulate the
immune response and monoclonal antibodies that bind to cell
surface receptors expressed by some cancer cells and kill them are
also used.2,3 An evolving and promising cancer immunotherapy
option is therapeutic cancer vaccines. Various vaccine platforms
have been explored by scientists globally to treat cancers. These
include live attenuated, killed, or genetically modified whole-
organism vaccines, subunit vaccines, DNA vaccines, messenger
RNA (mRNA) vaccines, and cell-based vaccines. Currently, US
FDA-approved therapeutic cancer vaccines are BCG (Bacillus
Calmette-Guerin, a live attenuated Mycobacterium bovis) for
urinary bladder cancer, T-VEC (Talimogene laherparepvec, a
genetically modified Herpes simplex virus 1) for metastatic
melanoma, and Sipuleucel-T (a dendritic cell vaccine containing
prostatic acid phosphatase antigen) for castration-resistant
prostate cancer.4 A relatively new and innovative vaccination

platform is mRNA vaccines. Identifying the gene
sequence of optimal tumour-specific antigen, and finding
a suitable delivery platform is of significant value for
designing an mRNA vaccine. Advancements in gene
sequencing and bioinformatics analysis tools have
eased the technique for identification of the DNA
sequence of optimal tumour-specific neoantigens, and
the development of lipid nanoparticle delivery vehicles
improved the mRNA vaccine delivery to the tissues.5

After the discovery of nucleoside-modified mRNA
vaccine by Katalin Kariko and Drew Weissman and its
successful application in combating the COVID-19
pandemic, scientists and pharmaceutical companies are
optimistic about its successful application for cancer
immunotherapy.6,7 An mRNA cancer vaccine may be
prepared with shared or personalised neoantigens.
When injected into muscles or subcutaneous tissue,
they are taken up by the resident dendritic cells and

macrophages. The mRNA produces the encoded protein
antigen in the cytoplasm of the cells which is expressed
on the cell surfaces with MHC molecules. When the
dendritic cells or macrophages migrate to the regional
lymph nodes, T lymphocytes recognise the antigen and
get activated. Activated T lymphocytes differentiate into
cytotoxic T lymphocytes, migrate to the tumour
microenvironment and kill the tumour cells expressing
the same antigen. Even though no mRNA vaccine has
passed Phase III clinical trial and none got US FDA
approval for clinical use until now, this vaccine platform
seems to have huge prospects in cancer immunotherapy.
This is because these vaccines are non-infectious, non-
mutagenic, degrade naturally, activate both humoral and
cell-mediated immune systems, more than one antigen
sequence can be included in one vaccine, and can be
produced rapidly in scalable amounts in vitro. In
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addition, its production cost is relatively lower than
other vaccines. Many clinical trials have been
conducted to treat various cancers with therapeutic
mRNA vaccines. These include non-small cell lung
cancer, colorectal cancer, gastric cancer, oesophageal
cancer, triple-negative breast cancer, urinary bladder
cancer, pancreatic cancer and hepatocellular carcinoma.
Most of these clinical trials are either in Phase I or Phase
II. In some rials, mRNA vaccines were applied alone,
and in others in combination with immune checkpoint
inhibitors. Both approaches have shown good safety
and efficacy in the trials. However, significant challenges
remain to the clinical application of mRNA vaccines in
cancer immunotherapy. These include the complexity
and difference of tumour microenvironment across the
cancers, and instability of mRNA molecules both in vitro

and in vivo.8 A better understanding of the tumour
microenvironment and anti-tumour immune response is
required to be innovative in designing better mRNA
vaccines to overcome these challenges and their
successful application in cancer treatment. Considering
safety, efficacy, scalable production, and low production
cost, continued research and investment in mRNA
cancer vaccines appear to have a tremendous
opportunity in cancer immunotherapy, and these
vaccines are expected to change the landscape of cancer
treatment in the near future.

References

1. Vaddepally RK, Kharel P, Pandey R, Garje R, Chandra AB.
Review of indications of FDA-approved immune

checkpoint inhibitors per NCCN guidelines with the level

of evidence. Cancers (Basel). 2020;12(3):738. doi:
10.3390/cancers12030738.

2. Weiner LM, Dhodapkar M V., Ferrone S. Monoclonal
antibodies for cancer immunotherapy. Lancet. 2009; 373
(9668):1033-40. doi: 10.1016/S0140-6736(09) 60251-8.

3. Berraondo P, Sanmamed MF, Ochoa MC, Etxeberria I,
Aznar MA, Pérez-Gracia JL, et al. Cytokines in clinical
cancer immunotherapy. Br J Cancer. 2019 Jan;120(1):6-
15. doi: 10.1038/s41416-018-0328-y.

4. Sarangi R, Mahapatra S, Bahinipati J, Jhajharia S, Pradhan
T. Therapeutic cancer vaccines: Where do we stand? J
Integr Med Res. 2023;1(4):158-163. doi: 10.4103/
jimr.jimr_28_23.

5. Fan T, Zhang M, Yang J, Zhu Z, Cao W, Dong C.
Therapeutic cancer vaccines: advancements, challenges,
and prospects. Signal Transduct Target Ther.
2023;8(1):450. doi: 10.1038/s41392-023-01674-3.

6. Krause W. mRNA—From COVID-19 Treatment to
Cancer Immunotherapy. Biomedicines. 2023;11(2):308.
doi: 10.3390/biomedicines11020308.

7. Bansal A. From rejection to the Nobel Prize: Karikó and
Weissman’s pioneering work on mRNA vaccines, and the
need for diversity and inclusion in translational
immunology. Front Immunol. 2023;14:1306025. doi:
10.3389/fimmu.2023.1306025.

8. Wang B, Pei J, Xu S, Liu J, Yu J. Recent advances in
mRNA cancer vaccines: meeting challenges and embracing
opportunities. Front Immunol. 2023;14:1246682. doi:
10.3389/fimmu.2023.1246682.



43

Citation: Quader R, Rony MMA, Shathi TM,
Tania AB, Mobarak M. A comparative study
between weekly versus three weekly concurrent
chemoradiation in locally advanced laryngeal
cancer. Cancer J Bangladesh 2024;5(2): 43-48.

Correspondence: Dr. Rezwanul Quader, Assistant
Registrar, Radiation Oncology Department,
National Institute of Cancer Research and Hospital,
Mohakhali, Dhaka. Email: rezwanbmc@gmail.com

 ABSTRACT:

Background: Laryngeal cancer, especially in locally advanced stages, is

commonly treated with concurrent chemoradiation. Cisplatin is frequently

used in combination with radiation, but the optimal dosing schedule—weekly

versus three-weekly—remains unclear. Objective: The purpose of this study

was to compare the response of cisplatin weekly and three weekly concurrently

with radiation therapy in patients with locally advanced laryngeal cancer.

Materials and methods: This was a quasi-experimental study where 66

patients with locally advanced laryngeal cancer of stage III-IVA were enrolled

in the Department of Radiation Oncology of the National Institute of Cancer

Research and Hospital, Mohakhali, Dhaka, between July 2017 and June

2018. Among them, 33 patients in each arm received concurrent

chemoradiation; the study arm (arm B) received three weekly cisplatin of 75

mg/m² while the control arm (arm A) received weekly cisplatin of 40 mg/m².

The external beam radiation therapy dose was 66 Gy in 33 daily fractions in

six weeks. Results: The median age was 55.06 (SD ± 6.833; range:38-66)

years in Arm-A and 54.48 (SD±5.789; range:38-65) years in Arm-B. Most

patients presented with sore throat (88%) and hoarseness of voice (90%).

According to the site, 63.6% were supra-glottic, and 36.4% were in the

glottic region in both arms. Among them, 42 patients presented with stage III

and 24 with stage IVA; most were moderately differentiated (41). Follow-up

at 12 weeks after completion of chemoradiation, complete response was

found in 22(66.6%) and 26 (78.8%) patients; meanwhile, partial response

was observed in 5 (15.2%) and 3 (9.1%) patients in Arm A and Arm B

respectively. Stable disease was found in 6 (18.2%) and 4 (12.1%) patients

in arms A and B, respectively. (P value 0.539). In grades 2 and 3, mucositis,

xerostomia, and dermatitis were more common in arm A than in arm B

grades 2 and 3, dysphagia is more prevalent in arm B than in arm A (6.1%

vs 12.1% and 12.1% vs 24.2% in grades 2 and 3, respectively). Nausea,

vomiting and nephrotoxicity are more common in arm B than in arm A. All

patients of both arms suffered from mild to moderate haematological toxicities.

Conclusion: Concurrent chemoradiation with three weekly cisplatin is

comparable to weekly cisplatin. However, further large, randomized, multiple

centres study should be conducted to reach any conclusion.

Keywords: Locally advanced laryngeal cancer, concurrent chemoradiation,
cisplatin.
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Introduction:

Laryngeal cancer is the most common cancer of the
upper aerodigestive tract.1 It is the ninth most common
cancer in Asia2 and one of the ten leading cancers in the
Indian subcontinent.3 Laryngeal cancer is far more
common in males than females, with approximately 3-
6% of all cancers in males and only about 0.2-1% in
females.4 Of all laryngeal cancers, approximately 29% of
cases presented as locally advanced at diagnosis.5 Early
laryngeal cancer comprises stages I and II, whereas
advanced laryngeal cancer comprises stages III to IVB
according to TNM staging.6,7 Concurrent
chemoradiation therapy is the current standard of care
for patients with locally advanced laryngeal cancer.8

Over the past 40 years, the management of locally
advanced laryngeal cancer has evolved from an initial
approach with primary surgery and/or radiotherapy to
modern multi-modality approaches using definitive
concurrent chemoradiation.9 For patients with locally
advanced lesions not amenable to voice-sparing
surgery, total laryngectomy followed by adjuvant
radiotherapy became the preferred treatment of choice
compared to radiotherapy alone regarding local control
and survival.10 However, to achieve this goal at the
price of significant functional morbidity from total
laryngectomy as well as the sequelae of which include
loss of natural voice, permanent tracheostomy and
alteration in swallowing function that often result in
social stigmatization and psychological disturbances.11

So, nowadays, concurrent chemoradiation is the
treatment of choice for locally advanced laryngeal
cancer. According to RTOG 91–11,12,13 concurrent
chemo-RT improved 5-year larynx preservation (84%)
vs. induction chemo (71%) and RT alone (66%), and
LRC for CCRT (69%) vs. induction chemo (55%) and RT
alone (51%). Chemo reduced the rate of DM (13%
concurrent vs. 14% induction chemo vs. 22% RT alone)
and improved DFS (39% with chemo vs. 27% with RT
alone). There are several chemotherapy agents used in
combination with radiation, including single-agent
cisplatin weekly or three weekly; cisplatin in
combination with paclitaxel or 5-FU; 5-FU in combination
with hydroxyurea; carboplatin in combination with
paclitaxel or 5-FU and single-agent cetuximab.6,12,14-20

Thus, the most appropriate chemotherapy given
concurrently with radiation therapy for locally advanced
laryngeal cancer requires further clarification. Some

studies suggested that concurrent chemoradiation with
three weekly cisplatin resulted in better overall survival
(OS) and progression-free survival (PFS) compared to
weekly cisplatin,21,22 but other studies showed no
difference.23,24 Considering the available data from the
literature, it becomes evident that more studies
comparing three weekly 75 mg/m² of cisplatin to weekly
administration of 40 mg/m² of cisplatin are required,
particularly in patients receiving definitive
chemoradiation for laryngeal cancer.

Methods:

This quasi-experimental study was conducted from July
2017 to June 2018 in the Department of Radiation
Oncology of the National Institute of Cancer Research
and Hospital, Mohakhali, Dhaka.

Eligibility criteria:

Newly diagnosed 66 patients with histopathologically
confirmed SCC of locally advanced laryngeal cancer of
stage III-IVA and no evidence of distant metastasis were
enrolled. ECOG’s performance status was up to 2 and
between 18 and 70 years. Patients were excluded if there
was evidence of uncontrolled infection, such as patients
with double primary. Written informed consent was
obtained from the patients prior to participation in the
study, and the IRB of NICRH gave ethical clearance.

Radiotherapy:

All patients received a total dose of 66 Gy in 33 fractions
over 6 weeks, using a telecobalt-60 machine in lateral
parallel opposed fields (2D). If required, a low anterior
neck field was used. The off-cord was done at 44Gy. For
positive nodes, an electron boost was given after 44 Gy.
The upper border was 2 cm above the angle of the
mandible, and the lower border was at the root of the
neck.

Chemotherapy:

The control arm (arm A) received weekly cisplatin of 40
mg/m² in combination with radiotherapy, while the study
arm (arm B) received three weekly cisplatin of 75 mg/m²
on days 1, 22, and 43 along with radiotherapy. A dose-
adequate hydration policy was maintained, and proper
pre-medication was given.

Patients’ assessment:

During concurrent chemoradiation therapy, patients were
assessed every week during therapy. Symptomatic
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response and acute toxicities were in every week with
physical examination. Tumor response was evaluated
according to RECIST criteria. Toxicity was observed
according to the cooperative group of common toxicity
criteria and common terminology criteria for adverse
effects (CTCAE) version 5.0 (2018). After treatment,
patients were carefully supervised to attain the first
follow-up at 6 weeks and the second follow-up at 12
weeks. Follow-up examination includes history taking,
physical examination, and radiological and laboratory
tests as needed.

Statistical analysis:

Data analysis was done according to the study’s
objectives using the SPSS for Windows version 20.0.
Differences between the two means were assessed by
t-test to compare the patient’s characteristics. All
outcomes were compared by Chi-square test. Fisher’s
Exact test was done when more than 20% of cells in the
cross table had an expected frequency <5. A p-value of
<0.05 in the tailed test was considered statistically
significant.

Results:

The median age was 55.06 (SD ± 6.833; range:38-66)
years in Arm-A and 54.48 (SD±5.789; range:38-65) years
in Arm-B. Details of the patient’s characteristics are
shown in Table I. Fifty-eight patients (87.9%) were male,
eight (12.1%) were female, and 57.6% belonged to the
lower class. Fifty-eight patients were smokers; among
them, 45.5% had a history of more than 20 packs per
year in both arms. Most of the patients complained of
sore throat (88%) and hoarseness of voice (90%)
(Fig. 1). According to the site, 63.6% were supra-glottic,
and 36.4% were in the glottic region in both arms. Among
them, 42 patients presented with stage III and 24 with
stage IVA; most were moderately differentiated (41
patients). Forty-seven patients (71%) presented with
N1 disease, and six (9%) had N2 disease.

At follow-up 12 weeks after completion of
chemoradiation, complete response was found in
22(66.6%) and 26 (78.8%) patients. Meanwhile, partial
response was observed in 5 (15.2%) and 3 (9.1%) patients
in Arm A and B, respectively. Stable disease was found

   Table  1 : Baseline characteristics of patients

Baseline characteristics Arm A Arm B

n (%) n (%)

Age Mean ± SD 55.06±6.83 54.48±5.79

Sex Male 30(90.9) 28(84.9)

Female 3(9.1) 5(12.1)

Economic status Lower class 18(54.5) 20(60.6)

Middle class 10(30.3) 10(30.3)

Upper class 5(15.2) 3(9.1)

ECOG performance status PS=0, 1 26(78.8) 28(84.8)

PS=2 7(21.1) 5(15.2)

Histology grading Well differentiated 5(15.2) 6(18.2)

Moderately differentiated 19(57.6) 22(66.7)

Poorly differentiated 9(27.3) 5(15.2)

Stage Stage III 20(60.6) 22(66.7)

Stage IVA 13(39.4) 11(33.3)

Site Glottic (24) 13(39.4) 11(33.3)

Supra-glottic (42) 20(60.6) 22(66.7)

Arm A=weekly cisplatin; Arm B=Three weekly cisplatin
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in 6 (18.2%) and 4 (12.1%) patients in Arm A and Arm B,
respectively (p-value 0.539). The treatment response is
shown in Fig. 2.

Acute toxicities were noted in Table II. Grade 1 oral
mucositis was more common in arm B compared to arm
A (30.3% vs 45.4%), whereas grade 2 and 3 toxicity was
more common in arm A compared to arm B(39.3% vs
33.3% and 30.3% vs 21.2% in grade 2 & 3 respectively).
Grade 2 xerostomia is more observed in arm A compared
to arm B (81.8% vs 66.6%). In grades 2 and 3, dysphagia
is more prevalent in arm B than in arm A (6.1% vs 12.1%
and 12.1% vs 24.2% in grades 2 and 3, respectively).
Dermatitis is more common in arm A than in arm B (45.4%
vs 39.3%). All patients of both arms suffered from mild
to moderate anaemia, while grade 2 anaemia was more
observed in arm B than in arm A (24.2% vs 42.4%).
Nausea and vomiting were more observed in arm B in
comparison to arm A (33.3% vs 27.2 and 15.2% vs 24.2%
with grade 1 & 2 toxicity, respectively). The nephropathy
is more seen in arm B than in arm A (12.1% vs 3.1%).
However, all findings were statistically insignificant.

Discussion: 

Laryngeal cancer is one of the most common head-neck
malignancies worldwide, accounting for 20% of all
cases. It is the ninth most common cancer in males in
Asia. About 40% of patients are present with advanced-
stage laryngeal cancer, and most of the tumours are
squamous cell carcinomas. For the management of
advanced laryngeal cancer, ideal strategies include
radiotherapy alone or with chemotherapy.1,2 Definitive
chemoradiation is one of the most common treatment
approaches for locally advanced squamous cell

     Table 2 : Acute toxicities of concurrent chemoradiation

Toxicity Arm A (weekly cisplatin) Arm B (Three weekly cisplatin)

G-I  (%) G-II (%) G-III (%) G-I  (%) G-II (%) G-III (%)

Haematological toxicity

Anaemia 72.7 24.2 3.1 54.5 42.4 3.1

Neutropenia 18.2 3.1 0 12.1 3.1 0

Non-haematological toxicity

Oral mucositis 30.3 39.3 30.3 45.5 33.3 21.2

Xerostomia 18.1 81.8 0 33.3 66.7 0

Dysphagia 81.8 6.1 12.1 63.6 12.1 24.2

Dermatitis 45.5 24.2 30.3 39.4 36.4 24.2

Nausea Vomiting 27.2 15.2 15.2 33.3 24.2 15.2

Nephropathy 3.1 0 0 12.1 0 0

Figure 1: Distribution of patients by presenting
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carcinoma of the larynx, as it preserves larynx function
and disease control and improves survival.3 This study
was conducted from March 2017 to March 2019 with
the aim of comparing the treatment outcomes of weekly
concurrent chemoradiation and three concurrent
chemoradiation therapies in locally advanced squamous
cell carcinoma of the larynx. A total of 66 patients with
locally advanced carcinoma of the larynx were assessed
for eligibility, and ultimately, 66 patients were included
in the study after giving informed written consent. In
the present study, arm A patients were treated with
weekly cisplatin 40 mg/m² and radiation, while arm B
patients were treated with cisplatin 75 mg/m² for three
weeks concurrently with radiation. Both arms received
conventional radiotherapy of 66 Gy in 33 fractions (200
cGy) for 6 ½ weeks. The mean age was 55.06 (SD ±
6.833) years (range: 38-66 years) in Arm-A and 54.48 (SD
± 5.789) years (range: 38-65 years) in Arm-B, and most
of the patients were between 40-60 years of age group
(69.60% in Arm-A, 84.90% in Arm-B). These results
correspond with the previous findings2. It is less common
in people under 40; in this study, only 4 out of 66 patients
were below this age. In this study, male preponderance
(87.9%) was also observed compared with female
(12.1%), which aligns with other research.4,5 In the
current study, 87.8% of patients had smoking habits,
and 45.4% of patients were heavy smokers. Many case-
control and cohort studies have demonstrated that
tobacco significantly increases the risk of laryngeal
cancer.2 According to ECOG performance status, only
12 patients (18.2%) had PS 2. All patients in the study
presented with multiple symptoms; the most common
clinical presentations were sore throat (90.8%), throat
pain (87.8%), cough (18.2%), and dysphagia (57.5%).
The distribution of laryngeal carcinoma by site showed
that supraglottic carcinoma (63.63%) was more common
than glottis carcinoma (36.4%), consistent with previous
studies.3,5 Among the study participants, 63% had stage
III disease, while 37% were in stage IVa, aligning with
previous reports.3 Histological grading showed 15.1%
well-differentiated, 57.5% moderately differentiated, and
27.2% poorly differentiated tumours. During
radiotherapy, patients were assessed weekly for
response and toxicity. The most prevalent acute toxicities
were oral mucositis, skin toxicity, and dysphagia. Other
toxicities included haematological toxicities (anaemia,
neutropenia), nausea-vomiting, and nephropathy. Grade

2 and 3 oral mucositis was more common in the weekly
CCRT group (39.3% vs. 33.3% and 30.3% vs. 21.2%,
respectively). Dysphagia was observed in 81.8% of
patients in arm A and 63.6% in arm B, with higher grades
in arm B. These findings are consistent with previous
studies on definitive chemoradiation in head-neck
cancer.6,7 Skin toxicities increased with the duration of
therapy. Grade 2 toxicity was more prevalent in the three-
weekly CCRT arm, while grade 3 toxicity was more
frequent in the weekly CCRT arm, although the difference
was not statistically significant. This observation aligns
with previous research.8 Xerostomia was found in all
patients in both arms, with grades 1 and 2 in 18.1% vs.
33.3% and 81.8% vs. 66.6%, respectively. No patients
developed grade 3 xerostomia during radiotherapy,
which is consistent with prior studies3. In terms of local
control, a complete response was found in 66.7% of arm
A patients and 78.7% of arm B patients. Partial response
was observed in 15.1% and 9.1% of patients in arm A
and arm B, respectively. Stable disease without local or
distant relapse was observed in 18.1% of patients in
arm A and 12.1% in arm B. There were no treatment-
related deaths. A prior study reported a two-year
locoregional control rate of 88% with concurrent
cisplatin-based chemoradiotherapy.3 Though this study
assessed short-term outcomes, the findings are in
agreement with previous research. Other studies have
shown an 88.5% complete response rate with 11.5%
residual disease after treatment completion.4 In contrast,
one study reported an overall response rate of 92.3% in
the three-weekly group, slightly higher than 91.0% in
the weekly group.9 Concurrent chemoradiation with
three-weekly cisplatin resulted in better locoregional
control and overall response than weekly cisplatin. Thus,
three-weekly cisplatin appears preferable for stage III
and IVa locally advanced laryngeal carcinoma. However,
the regimen including 75 mg/m² of cisplatin every 3
weeks is associated with significant acute toxicity,
including nephrotoxicity, nausea, vomiting, anaemia,
and neutropenia. Patients receiving this regimen require
close monitoring and timely supportive care.
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Abstract

Background: Lung cancer is the most common malignancy worldwide.

Most patients are present with inoperable tumor and the majority of disease

symptoms are related to its local progression. Between two types of lung

cancer, non-small cell lung cancer (NSCLC) comprised the maximum cancer

incidence. Objectives: To compare the short-term clinical response of two

palliative radiotherapy schedule of 16 Gy in two fractions versus 20 Gy in

five fractions to reduce intrathoracic symptoms. Method: This Quasi-

Experimental study was conducted in the Department of Radiation Oncology,

National Institute of Cancer Research and Hospital, Mohakhali, Dhaka,

from November 2020 to November 2021. A total of 60 patients with

histopathologically proven non-small cell carcinoma with locally advanced,

unresectable stage (IIIB-IV) NSCLC attended in Radiation Oncology

Department of NICRH were enrolled in this study as per selection criteria.

They were selected by purposive sampling technique and were allocated into

two Arms: Arm-A and Arm-B. In Arm-A, 30 patients received 16 Gray (Gy)

radiotherapy in 2 fractions, in a week apart whereas in Arm-B, 30 patients

received 20 Gray in 5 fraction, single daily fractionation, 1 week duration.

Then symptoms and response were assessed 4-6 weeks after radiotherapy

according to RECIST criteria (Response Evaluation Criteria in Solid Tumor)

and toxicities were assessed by RTOG (radiation Therapy Oncology Group)

criteria. Data were collected, processed and analyzed with the help of computer

program SPSS 22.0 Software. Result: In arm-A, mean age of the patient was

51.3±10.2 years and maximum incidence was seen in the 5th decade 33.3%.

In Arm-B, mean age of the patient was 48.6±11.5 years and maximum study

subjects (43.3%) were found in the age group of 40-49 years. Male to female

ratio was 3.6:1. Majority of patients in both arm was presented with cough

(Arm-A 43.3% and Arm-B 40.0%), hemoptysis (Arm-A 60.0% and Arm-B

50.0%), Chest pain (Arm-A 73.3% and Arm-B 80.0%) and dyspnea (Arm-

A 80.0% and Arm-B 80.0%). In this study most of the patients [Arm A

17(56.6%) and Arm B 20(66.6%)] were in stage IIIB (p>0.05). At first

follow up, cough subsided in both groups but comparatively better in Arm-

B, hemoptysis, chest pain, dyspnea were next successive complaints were

better improved in group B but the difference was statistically non-significant.

Conclusions: Present study concluded that palliative radiotherapy schedules

of 16 Gy in 2 fractions is equally effective to 20 Gy in 5 fractions in the

treatment of locally advanced NSCLC with locoregional control, symptom

relief with lesser toxicities.
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Introduction

Lung cancer is the most prevalent cause of cancer death
and disability-adjusted life years (DALYs) in men, and
the second greatest cause of cancer death and DALYs
in women, accounting for 1.9 million fatalities and 40.9
million DALYs in both sexes.1 Lung cancer, including
trachea and bronchus cancer, is commonly viewed as a
hazard to world health, imposing a tremendous cost on
individuals and families while also having substantial
economic and resource implications. Lung cancer
control should be a key objective to improve global
health, especially to accomplish the reduction of one-
third premature mortality from non-communicable
diseases (NCDs) by 2030, one of the United Nations
(UN) Sustainable Development Goals (SDGs).2 In 2020,
an estimated 19.3 million new cancer cases (18.1 million
excluding non-melanoma skin cancer) and over 10.0
million cancer deaths (9.9 million excluding non-
melanoma skin cancer) were reported globally. From 2007
to 2017, the incidence of lung cancer climbed by 37
percent. Overall, lung cancer was the second most
frequent malignancy, following non-melanoma skin
cancer, with 2.2 million new cases.1

Currently, the majority of lung cancer cases are detected
in symptomatic patients, with the most prevalent
symptoms being cough, fatigue, dyspnea, chest
discomfort, weight loss, and hemoptysis. Hemoptysis
has the best positive predictive value (2.4%-7.5%),
however it occurs in only one-fifth of lung cancers.3

Survival is determined by disease burden and stage at
the time of presentation. Early intervention and
treatment planning based on clinical, pathological, and
radiological exams are critical. The lung cancer stage
classification was developed by the International
Association for the Study of Lung Cancer (IASLC) using
statistical analysis of a 100,000-patient international
database. The 8th edition of this staging system has
been updated to provide more exact categorization
based on prognostic analysis of each tumor-node-
metastasis (TNM).4

The last decade has seen a revolution in the care of
non-small cell lung cancer (NSCLC), with significant
breakthroughs in screening, diagnosis, and treatment.
Depending on the stage, tumor location, histology,
genetic mutations, and patient’s condition, NSCLC
treatment options often include surgery, radiation,
chemotherapy, immunotherapy, and molecularly targeted

therapy, either alone or in combination.5 The treatment
options for non-small cell lung cancer (NSCLC) are
mostly determined by the cancer’s stage (extent), but
other criteria such as a person’s performance status
and lung function, as well as specific cancer
characteristics and logistical assistance, are also
significant.

A randomized MRC trial6 provides solid evidence for a
modest improvement in survival (5% at one year and
3% at two years) in patients with improved PS who were
treated with 12-13 fractions of 3 Gray. Other research
has also favored longer RT regimens. However, the most
recent randomized study (with 421 patients) from
Norway7 found that delayed palliative RT of 42 Gray in
15 fractions or 20 Gray in 5 fractions did not outperform
the 17 Gray in 2 fractions regimen in terms of symptom
management and mortality. Toy et al. concluded in an
intriguing literature analysis that symptomatic NSCLC
patients can be treated safely and successfully with
one or two fractional RT regimens. However, selected
patients with adequate performance status (PS) may be
evaluated for higher-dose regimens if the prospect of a
small increase in survival and palliation is deemed
worthwhile despite the added inconvenience and
toxicity.8

Methods:

This quasi-experimental nonrandomized prospective
study was conducted in the Department of Radiation
Oncology, National Institute of Cancer Research and
Hospital, Mohakhali, Dhaka from November 2020 to
October 2021 over a period of one year. A total of 60
patients with histopathologically proven non-small cell
carcinoma with locally advanced, unresectable and
advanced/metastatic stage (IIIB-IV) attended in
Radiation Oncology Department of NICRH were
included as per selection criteria.  Patients were allocated
two groups- arm A and arm B, each arm contained 30
cases. Arm - A received 16 Gray radiotherapy in 2
fractions, in a week apart (with conventional
radiotherapy) whereas Arm - B received 20 Gray in 5
fractions, single daily fractionation, 1-week duration
(with conventional radiotherapy).

Subjects were instructed on the study’s objectives, risks
and benefits, freedom to participate, and anonymity.
Informed written consent was acquired accordingly. Pre-
treatment evaluations included a full history and
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physical examination, complete hemogram, blood sugar,
serum urea and creatinine, liver function tests, serum
electrolytes, chest X-ray (CXR), ultrasonography (USG),
CT scan and/or MRI, and cardiological evaluation if
needed. Data were collected on a data collection sheet.
Symptoms and responses will be evaluated on the 6th,
12th, and 18th weeks, in accordance with RTOG
guidelines. Following the gathering of all information,
data were examined, validated for consistency, and
adjusted to produce the final output. Following editing
and coding, the coded data was entered straight into
the computer using SPSS version 12. The results were
presented in tables. A p-value <0.5 is considered
statistically significant.

Results:

Table- 1 : Demographic characteristics of the Arm-

A and Arm-B patients

Arm A n (%) Arm Bn (%)

Age (years)

30-39 2 (6.6) 1 (3.3)

40-49 10 (33.3) 13 (43.3)

50-59 8 (26.6) 9 (30.0)

60-69 9 (30.0) 7 (23.3)

70 1 (3.3) 0 (0)

Mean ± SD 51.3±10.2 48.6±11.5

Range 32-70 30-64

Gender

Male 25 (83.3) 23 (76.7)

Female 5 (16.7) 7 (23.3)

Risk factors

Smoking 20 (66.7) 21 (70.0)

Betel leaf 16 (53.3) 15 (50.0)

Smoking and betel leaf 12 (40.0) 11 (36.7)

In both arms, the highest incidence occurred in the fourth
decade (33.3%). The patient’s mean age was 51.3 ± 10.2
years. In arm B, the highest percentage (43.3%) was
recorded in the 40-49 age range. The average age of the
patient was 48.6±11.5 years. Male to female ratio was
3.6:1. The majority of the patients were smokers in both
arms. Many patients smoked and chewed betel leaf.

Table-2: Distribution of the patients by Karnofsky

performance score (KPS) status (n=60)

Karnofsky Arm A Arm B p-
performance score n (%) n (%) value

KPS 70 7 (23.3) 6 (20.0) 0.275

KPS 60 15 (50.0) 17 (56.7)

KPS 50 8 (26.7) 7 (23.3)

The table shows that at the start of therapy, the majority
of patients in both arms had a KPS score of 60 (50.0%
and 56.6% in Arm-A and Arm-B, respectively). Thirteen
patients (21.6%) had a KPS score of 70, fifteen (25.0%)
had a KPS score of 50, and none had a KPS score of 80.

Table-3: Pretreatment clinical stage of the patients

in both arms (n-60)

Stages of the Arm A Arm B p-
disease n (%) n (%) value

Stage IIIB 17 (56.7) 20 (66.7) 0.824

Stage IVA 13 (43.3) 10 (33.3)

It was noted that most of the patients [Arm A (56.6%)
and Arm B (66.6%)] were in stage IIIB. However, no
statistical significance was observed between arms in
respect to stage (p>0.05).

Table- 4: Clinical responses of treatment at different

follow up of patients in both Arm A and Arm B

(n=60)

Response Arm A Arm B p-
n (%) n (%) value

1st follow up

Complete response (CR) 0 0 -
Partial response (PR) 12 (40.0%) 13 (42%) 0.320
Stable disease 14 (46.0%) 14 (46%) 0.489
Progressive disease 4 (13.3%) 3 (12.0%) 0.692
2nd follow up
Complete response (CR) 0 0 -
Partial response (PR) 19(63.3) 22(73.3) 0.409
Stable disease 6(20.0) 4(13.3) 0.489
Progressive disease 5(16.7) 4(13.3) 0.714
3rd follow up
Complete response (CR) 0 0 -
Partial response (PR) 18(60.0) 21(70.0) 0.420
Stable disease 6(20.0) 4(13.3) 0.489
Progressive disease 6(20.0) 5(16.7) 0.743ns
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The study found that 40% of patients had a partial
response in Arm A, compared to 42% in Arm B (p>0.05).
46% of patients from both arms have stable illnesses.
During treatment, 4 (13.3%) patients in arm A exhibited
disease progression, whereas 3 (12.0%) patients in arm
B had progressive disease (p>0.05). At the second
follow-up following treatment completion, PR was 63.3%
in arm A and 73.3% in arm B (p>0.001). At the third
follow-up following treatment completion, PR was 60.0%
in arm A and 70.0% in arm B (p>0.05).

At the first follow-up, cough improved in both groups,
but Arm-B had a higher rate of improvement (arm A

36.7% vs Arm-B 26.7%). Hemoptysis, chest pain, and
dyspnea were the following complaints, and Arm-B had
a higher rate of symptom relief, although the difference
was not statistically significant. At the second follow-
up, cough was observed in 33.0% of patients in Arm-A
and 16.7% in Arm-B, hemoptysis in 40.0% of patients in
Arm-A and 26.7% in Arm-B, chest discomfort in 56.7%
of patients in Arm-A and 43.3% in Arm-B, and dyspnea
in 60.0% of patients in Arm-A and 46.7% in Arm-B. At
the third follow-up, all symptoms were reduced in both
arms, however Arm-B had a higher prevalence. The
difference in symptomatic improvement was not
statistically significant (p<0.05).

Table- 5: Assessment of major symptomatic improvement/ deterioration at different follow-up time (n=60)

Clinical symptoms Arm An (%) Arm Bn (%) p-value

Cough 13 (43.3) 12 (40.0) 0.861
Baseline Hemoptysis 18 (60.0) 15 (50.0) 0.502

Chest pain 22 (73.3) 24 (80.0) 0.567
Dyspnea 24 (80.0) 24 (80.0) 1.000

At 1st follow-up(6 weeks aftertreatment) Cough 11 (36.7) 8 (26.7) 0.577
Hemoptysis 15 (50.0) 14 (46.7) 0.952
Chest pain 20 (66.7) 20 (66.7) 1.000
Dyspnea 21 (70.0) 20 (66.7) 0.905

At 2nd follow-up(12 weeks aftertreatment) Cough 10 (33.3) 5 (16.7) 0.233
Hemoptysis 12 (40.0) 8 (26.7) 0.409
Chest pain 17 (56.7) 13 (43.3) 0.438
Dyspnea 18 (60.0) 14 (46.7) 0.438

At 3rd follow-up (18 weeks after treatment) Cough 8 (26.7) 3 (10.0) 0.182
Hemoptysis 10 (33.3) 5 (16.7) 0.233
Chest pain 15 (50.0) 13 (43.3) 0.791
Dyspnea 15 (50.0) 10 (33.3) 0.294

At baseline, all symptoms were nearly identical in both groups. Then, progressively improved.

Table- 6: Assessment of Toxicities (n=60)

Toxicity Grade Arm A Arm B p-value

Radiationpneumonitis Grade I 5 (16.7) 3 (10.0) 0.330
Grade II 3 (10.0) 2 (6.7)
Grade III 1 (3.3) 1 (3.3)

Fatigue Grade 0 12 (40.0) 13 (43.3) 0.842
Grade I 9 (30.0) 7 (23.3)
Grade II 8 (26.7) 6 (20.0)

Esophagitis(Dysphagia) Grade I 9 (30.0) 8 (26.7) 0.092
Grade II 2 (6.7) 0 (0.0)
Grade III 0 (0.0) 0 (0.0)

Skin reaction Grade I 8 (26.7) 9 (30.0) 0.826
Grade II 3 (10.0) 4 (13.3)

Anemia Grade I 5 (16.7) 5 (16.7) 0.417
Grade II 9 (30.0) 11 (36.7)
Grade III 2 (6.7) 3 (10.0)
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Toxicities were equivalent between the two arms, but
Esophagitis, particularly grade I and II, was more
prevalent in arm A. Skin reactions were more prevalent
in arm B. Radiation pneumonitis was higher in arm A,
although the difference was not statistically significant.

Discussion:

In arm-A, the highest incidence was observed in the
fourth decade at 33.3%. The patient’s mean age was
51.3 ± 10.2 years. The highest proportion (43.3%) of
Arm-B participants were between the ages of 40 and 49.
The average age of the patient was 48.6±11.5 years. The
age distribution resembles a normal distribution, with a
significant proportion of middle-aged patients compared
to extreme age groups. Approximately 66.7% of patients
were aged 40 to 60 years. In this study, the male to
female ratio was 3.6:1.

Consequently, the median age at which lung cancer is
diagnosed is 70 years for both males and women.
Individuals aged 55 to 74 account for approximately
53% of cases, while 37% of instances occur in those
aged 75 and older. The incidence of lung cancer is highest
in men aged 85–89, with a rate of 585.9 per 100,000. In
women aged 75–79, the rate is 365.8 per 100,000. In men
over the age of 40 and women over the age of 59, lung
cancer is the most common cause of mortality.9

The male-to-female ratio was 6.15:1 in a study conducted
in Bangladesh. The age range was 25 years to 95 years,
with a mean age of 62 years. Over 85% of the patients
were aged 50 years or older.10  Another study conducted
at a tertiary level hospital in Bangladesh demonstrated
that lung carcinoma was the most prevalent form of
cancer among the patients. During the three-year period,
a total of 3,209 patients with lung cancer were treated,
with 86% of them being male. Approximately 29% of
them were in the 55-64 age category, while approximately
23% were in both the 45-54 and 65-74 age groups. A
smoking history was reported by approximately 52% of
the participants.11

In this study, the majority of patients in both Arms
reported cough (Arm-A 43.3% and Arm-B 40.0%),
hemoptysis (Arm-A 60.0% and Arm-B 50.0%), chest pain
(Arm-A 73.3% and Arm-B 80.0%), and dyspnea (Arm-A
80.0% and Arm-B 80.0%). A few patients reported
experiencing a loss of appetite, fever, and weight loss. A
similar study indicated that the most prevalent
symptoms were wheezing, fatigue, dyspnea, chest pain,

weight loss, and hemoptysis. Hemoptysis is present in
only one-fifth of lung cancers, despite having the
greatest positive predictive value of 2.4%–7.5%.3

The effectiveness of palliative radiotherapy is contingent
upon the category of predominant symptoms.
Hemoptysis and chest pain are the most effective
symptoms for palliation, as demonstrated by numerous
investigations, including the present one.6,7 In certain
investigations, irradiation also led to effective relief of
cough, which was the least effectively palliated in our
series and the recently reported study. 7

The majority of patients in this study were in stage IIIB,
with Arm A comprising 17 (56.6%) and Arm B comprising
20 (66.6%). Nevertheless, there was no statistically
significant difference between the Arms in terms of stage.
The results of the current study indicate that arm A
(palliative radiotherapy schedules of 16 Gray in 2
fractions) is equally efficacious as arm B (20 Gray in 5
fractions) in the treatment of locally advanced NSCLC.
At the initial follow-up, both groups experienced a
resolution of their coughs; however, Arm-B
demonstrated a statistically non-significant advantage
(arm A 36.7% vs arm B 26.7%). Subsequently,
hemoptysis, dyspnea, and chest pain were reported,
with Arm-B experiencing a more favorable response to
these symptoms. PR was 60% in arm A and 70% in arm B
at the final follow-up, which occurred 18 weeks after the
cessation of treatment (p>0.05). The discrepancy was
not statistically significant.

In patients with improved PS, a randomized MRC trial6

demonstrated a modest increase in survival (5% at 1
year and 3% at 2 years) when they were treated with 12-
13 fractions of 3 Gray. Other studies have also advocated
for more extended RT schedules. Nevertheless, the most
recent randomized study from Norway10 demonstrated
that the 17 Gray in 2 fractions regimen was not preferable
to the protracted palliative RT of 42 Gray in 15 fractions
or 20 Gray in 5 fractions in terms of symptom control
and survival. In a comprehensive literature review, Toy
et al. have determined that RT regimens of one or two
fractions can be used to safely and effectively treat
symptomatic patients with NSCLC. However, if the
modest improvement in survival and palliation is deemed
to be worth the additional inconvenience and toxicity,
certain patients with adequate PS may be considered
for higher dose regimens.8
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A prospective randomized study was conducted to
compare two palliative radiotherapy schedules for
inoperable symptomatic non-small-cell lung cancer
(NSCLC). The two groups exhibited comparable main
clinical characteristics, as well as the incidence and
severity of the initial disease-related symptoms.
Treatment tolerance was satisfactory and did not vary
between the study arms. The degree of relief of all
analyzed symptoms did not exhibit any significant
differences between the study arms. The 2-fraction
schedule’s potential for routine management of
symptomatic inoperable NSCLC is indicated by its
enhanced overall survival and treatment convenience.12

Conclusions:

The results of this study indicate that the palliative lung
cancer radiotherapy schedules of 16 Gray in 2 fractions,
administered one week apart, and 20 Gray in 5 fractions,
administered once daily, with a 1-week duration, were
equivalent in terms of treatment tolerance and palliative
effect. Both groups experienced substantial
improvements in their symptoms.
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Abstract

Surgical resection is the principal treatment for colorectal cancer, but it

carries significant morbidity and mortality. This cross-sectional study was

carried out from January 2017 to August,2018. Total fifty-nine (59) patients

with colorectal adenocarcinoma with defined inclusion and exclusion criteria

were evaluated. Most of the complications occurred in male group (33.9%)

and in the >50 years age group (17%). Forty four percent (44%) cases

were in the pathological stage pT2NOMX (Stage I). The most common

complication (56%) was wound infection. Postoperative complications

were more in the rectal cancer patients than colonic cancer cases.

Hypoalbuminaemia and cardiac disease had significant association in the

patients with complication (p<0.05).  Per-operative blood loss >300 ml

was associated with higher complication rate (p<0.05). Conclusion:

Hypoalbuminaemia, cardiac disease, per-operative blood loss> 300 ml,

stage of disease and laparoscopic approach influence the postoperative

outcomes following colorectal cancer surgery.
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Introduction

Colorectal cancer (CRC) is the third most common
malignancy and the fourth leading cause of cancer-related
deaths worldwide.1 Its prevalence in Bangladesh is 6.5%
in males and 2.7 % in females.2 The curative treatment of
CRC is surgery. Even surgical resection of metastatic
disease is considered whenever possible. Short term
outcome of CRC is important in the sense that it reflects
not only the immediate effect of surgery but also affect
the long-term outcomes. Patients who experience
complications in the early postoperative period
demonstrate poorer long-term functional results,
increased local recurrence rate, and reduced 5-year cancer
survival3. The complication rate is more in the advanced
stage of the tumor.4 Surgical institutions often use
operative mortality, complications rate, length of stay,

readmission rate, patients’s satisfaction, functional health
status, and other measures of health-related quality of
life. Measurement and comparison of postoperative
outcomes may result in improvement in perioperative care
and may help surgeons improve their practice. Several
studies measured short-term outcomes in terms of
postoperative complications, duration of operation,
intraoperative blood loss, postoperative pain, recovery
of intestinal function, length of hospital stay, mortality,
and quality of life. Oncological outcomes described in
the literature as short-term outcomes are the extent of
resection, number of lymph nodes (LNs) harvested, local
recurrence, survival, etc.5,6

Patients and Method

This cross-sectional study was carried out from March
2023 to September 2023 in the Department of Surgical
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Oncology, NICRH, Dhaka. A total of fifty-nine
postoperative patients with histologically proven
primary colorectal adenocarcinoma comprising new
cases of colon cancers and rectal cancers (Including
cases who received total neoadjuvant therapy) were
included. Patients with residual cancer, recurrent CRC,
who underwent palliative surgery were excluded from
the study. Institutional ethical clearance was obtained
and informed written consent was obtained from
patients. CRCs were grouped into colon and rectal
cancers. Colon cancers were considered from caecal
cancer up to sigmoid cancers. Rectosigmoid junction
cancers were included in the rectal cancer group. All
patients were followed up in the postoperative period
during the hospital stay and inquired about any
morbidity or mortality within 30 days following surgery. 
Patients who had uneventful recovery were compared
to those who had eventful recovery. The outcomes were
measured in terms of complication rate, total time needed
for operation, per-operative blood loss, time to pass
first flatus, time to tolerate regular diet, time to become
ambulant, mortality, postoperative hospital stay,
pathological status, and margin status. Quantitative data
were expressed as mean and standard deviation.
Qualitative data was expressed as frequency and
percentage, and comparison was carried out by Chi-
square (c2) test. A probability value (p) of less than 0.05
was considered to indicate statistical significance.

Result

Among 59 patients, 38 (64%) were male, and the rest were
female (Fig. 1). Twenty-one male patients (55%) and
eleven (52%) of 21 females developed postoperative
surgical complications. Thirty-six cases (61%) were rectal
cancer, and 23 (39%) were colonic cancers. Postoperative
complications developed in 12 (52%) of 23 colon cancer
cases and in 20 (55%) of 36 rectal cancer cases.
Hypoalbuminemia was present in 25 patients, but 18 of
them developed complications (c2=5.51, p-value <0.05).
Cardiac diseases were present in 5 cases, and all of them
developed complications. Haemoglobin level below 10
gm/dL at presentation was present in 29 cases, but
complications developed in 17 cases even after
correction. Renal disease (CKD), COPD, and liver diseases
were present in lower frequency. Complications developed
in 10(71.4%) out of 14 patients with diabetes mellitus.
Forty-two patients had no co-morbidity, but 17 (29%) of
them developed complications (Table 1). Forty-six (78%)
patients underwent open surgery, and 11 (19%)
underwent laparoscopic surgery (Fig. 1). Two
laparoscopic cases were converted to open surgery
(Conversion rate 3.4%).

Table 1: Preoperative comorbidities & complication rates

Comorbidity With Without
complications complications

n (%) n (%)

Diabetes 10(17) 04(7)
Cardiac disease 05(8) —
Liver disease 01(2) —
Chronic Obstructive 01 (2) —
pulmonary disorder
Chronic kidney disease 01(2) —
Anaemia (Hb<10 gm/dL) 17(29) 12(20)
Hypoalbuminemia 18(31) 07(12)
(S.Albumin <3.5gm/dl)

The most performed operation was open abdomin-
operineal resection of the rectum (19 cases, 32%). Out
of 11 laparoscopic cases, five were laparoscopic right
hemicolectomy, four were laparoscopic abdomino-
perineal resection, one was laparoscopy-assisted left
hemicolectomy, and one was laparoscopy-assisted
anterior resection (Table II).

Table 2: Frequency of different types of colorectal

cancer operations

Name of the operations Frequency Relative

frequency
Right hemicolectomy 10 16.9
Open Anterior resection (AR) 12 20.3
Open Abdominoperineal 19 32.5
resection (APR)
Extended Right 05 8.5
Hemicolectomy (RH)
Sigmoid colectomy 01 1.7
Total colectomy 01 1.7
Laparoscopic AR 01 1.7
Laparoscopic APR 04 6.8
Laparoscopic RH 05 8.5
Laparoscopic left hemicolectomy 01 1.7
Total 59 100.0
Less than 300 mL per-operative blood loss occurred in
44 patients, and complications developed in 20 (45%)
patients. Whereas 12 (80%) patients developed
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complications among 15 patients with more than 300 mL
per-operative blood loss. (Table III).

Table 3: Per-operative blood loss, total operation time

Variables Complications No complications

n  (%)  n (%)

Per-operative blood loss

< 300 ml 20(34) 24(41)

>300 ml 12(20) 3(5)

Total operation time (Min)

<120 2(3) 4(7)

120-180 13(22) 14(24)

>180 17(29) 9(15)

Among 32 patients with complications, the most frequent
was surgical site infection, accounting for 30.50% of 59
cases. The next common complication was anastomotic
leak, 4 cases (6.77%), which was more frequent in open
surgeries (Table 4). Surgical site infection was more
common in patients operated on by open approach.

Table 4: Frequency of different postoperative

complications following open and laparoscopic

operation

Postoperative Open Surgery Laparoscopic

complications approach (OS) Surgery
n (%) Approach

(LS) n (%)
Seroma 1(3) -

Surgical site infection 15(48) 2(6)

Anastomotic leak 4(13) -

Intra abdominal abscess 1(3) -

Intestinal obstruction 1(3) -

Ileostomy/colostomy 1(3) -

complications

Burst abdomen 1(3) -

wound Perineal dehiscence 2(6) -

Acute renal failure 1(3) -

Postoperative bleeding 1(3) 1(3)

Urethral injury 1(3) -

Total 29(91) 3(9)

Most of the patients were in the pathological stage I
(PT2N0) group (26 cases). Out of them, 17(28.81%)
patients developed complications. Four of nine patients
in the stage II group developed complications.

Twenty-one patients were in stage III, and among them,
11 patients developed complications. In three patients
accurate histopathological staging could not be done
(pT2NX, pT3NX) (c2=5.26, p-value <0.05, Table 5).  A
total of 11 (19%) patients were operated laparoscopically.
Their outcomes were compared to 48 (81%) patients of
the open surgery group in terms of operating time, per-
operative blood loss, time to pass first flatus, time to
tolerate regular diet, time to ambulation, postoperative
complication rate, mortality, length of postoperative
hospital stay, number of lymph node harvested.

Table 5: Tumour variables and complication

Variables Patients with Patients without

complication complication
n (%) n (%)

Pathological stage

Stage I 17(29) 09(15)

Stage II 04(07) 05(8)

Stage III 11(19) 10(17)

Stage not known — 03(5)

Tumour grade

Well diff 7(12) 2(3)

Moderately diff 19(32) 14(24)

Poorly diff 6(10) 11(19)

DRM

Positive 01(2) —

Negative 31(52) 27(46)

Number of (LN) retrieved

<12 17(29) 20(34)

>12 15(25) 07(12)

DRM: Distal Resection Margin, Diff: Differentiated

The laparoscopy group was found to have less per-
operative bleeding, less mortality, less postoperative
hospital stays and earlier functional recovery. (p-value
<0.05). However, time to ambulation following surgery
was similar in both groups. More than 12 lymph nodes
retrieved in 64% of open approaches and 54% of
laparoscopic approach. However, the difference was not
statistically significant, with a p-value of >0.05
(Table 6).
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Discussion

This study reveals that male patients developed more
postoperative surgical complications than females (55%
vs 52%), but the difference was not statistically
significant (c2=0.013, p-value >0.05). A study by Khan
et al. shows that the proportion of male patients with

complications was as high as 70% compared to female
patients.7  The observed difference in postoperative
complication rate in the colon cancer group (12 out of
23 cases, 52%) and rectal cancer group (20 out of 36
cases, 55%) was not statistically significant (c2=0.064,
p-value> 0.05). Nineteen (30.5%) out of 33 patients who
received CCRT developed complications, and one of 3
patients who did not receive CCRT developed
complications (c2=0.652, p-value >0.05), which is not
significant, indicating no association of the complication
rate due to CCRT. However, in a study by Milgrom et al.,
neoadjuvant CCRT was not associated with 30-day
postoperative morbidity and mortality8, supporting our
findings.

The observed difference in complications among 10
diabetic and four non-diabetic patients was not
significant (c2 =2.2 p-value >0.05) (Table 3). In a study
by Yap et al., surgical complications developed in 21.6%
of diabetics compared to 16.1% of non-diabetics.9 This
may be due to the result of preoperative proper glycaemic
control in our patients. A study by Anand et al. shows

Table 6. Short term outcomes in open and laparoscopic approach

Outcome Open n Laparoscopic p-
Approach Approach value

(%) n (%)
Operating time <180 min 28 (47 5 (8) >0.05

>180 min 20 (34) 6 (10)
Per-operative blood loss >300 ml 36 (61) 10 (17) <0.05

<300 ml 12 (20) 1 (2)
Time to pass first flatus 4.16±2.07 2.18±0.40 —
Time to tolerate normal diet 6.91±3.88 3.36±1.50 —
Time to ambulation 4.87±3.58 4.00±1.89 —
Postoperative complications No 20 (34) 7 (12) <0.05

Yes 28 (47) 4 (7)
Mortality No 46 (78) 11 (19) -

Yes 2 (3) —
Length of postoperative hospital stay (Days)

<10 19(32) 8(14) <0.05
>10 29(49) 3(5)

Surgical Margin
Negative 47(80) 11(19)
Positive 1(2) — -

Number of lymph nodes retrieved
<12 17(29) 5(8) >0.05
>12 31(53) 6(10)

Figure 2: Percentage of patients operated by

laparoscopic and open surgery and the conversion

rate.

78%

19%

3%

Open approach Laparoscopic approach Converted
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that patients with diabetes have a 23% lower risk of
mortality and morbidity following colorectal resection.10

Cardiac disease was present in 5 cases, and all of them
developed complications, and the finding was
statistically significant (p-value <0.05).

Complications developed in 18(72%) of 25 patients with
hypoalbuminemia. The observed difference in
complication in the presence of hypoalbuminemia was
statistically significant (c2 =5.51, p-value <0.05) (Table
1). A study by Loshiriwat shows that 29% of the
hypoalbuminemia had complications, whereas none of
the patients with normal albumin levels developed
complications.11 Serum albumin level of 3.1 gm/dL is
the limit to occur an adverse event in colorectal cancer
patients.12

Postoperative complications were significantly
associated with per-operative blood loss, but total
operation time had no association with the complication
rate. Complications occurred in 20 out of 44 patients
with <300 ml per-operative blood loss and in 12 of 15
patients with blood loss >300 ml. The observed
difference was statistically significant, indicating a
strong association between per-operative blood loss
and complication rate (c2 =5.37 p-value <0.05) (Table 3).
A study by Okamura shows that morbidity was 46%
among patients with preoperative blood loss > 200 ml,
compared to 30% among those with blood loss <200
ml.13

Surgical site infection was the most frequent surgical
complication, occurring in 30.5% of cases. It was more
common following rectal cancer operation than colon
cancer operations (23.7% vs 6.8% cases) (c2 =3.06, p-
value >0.05) (Table 4) and in open surgery than
laparoscopic surgery (33.3% vs 18.2%) (c2 =3.63, p-value
>0.05). A study by Murray et al. Shows an overall
surgical site infection rate of 12.3%.14 Rectal resection
is associated with overall surgical site infection in
comparison with left- or right-sided colonic resections.14

A study by Rahman et al. found surgical site infection
in 52% of open surgery cases, but no infection was
found in the laparoscopic group.15

The 30-day mortality rate was 3.4%. In literature,
postoperative mortality of 2% to 6% following colorectal
cancer resection has been described.16 In a study by
Sjo et al. The mortality rate was 3.5% in elective cases
and 10% in emergency patients, and the overall

complication rates were 24% and 38%, respectively,17

whereas Nickelsen et al., recorded 3.9% 30-day
mortality.18 The high incidence of postoperative overall
complication rate in this study may be due to the high
rate of surgical site infection (56% of 32 cases of
complications). 

Out of 26 patients with stage I disease, 17 (29%) patients
developed complications, but 11 of 20 patients with stage
III disease developed complications (c2 =5.26 p-value
<0.05), which was statistically significant for the higher
rate of complications among the stage-I colon cancer
(Table 5). This higher rate of complications in stage-I
disease may be due to the increased number of patients
receiving CCRT before surgery, thereby downstaging
the tumour but increasing the rate of complications.
The observed difference in complication rates in patients
who had retrieved LNs number less than 12 (47% of 37
patients) and who had retrieved LNs more than 12 (68%
of 22 patients) was not statistically significant (c2 =1.14
p-value >0.05) (Table 6). A study by Duares shows that
the postoperative complication rate is not associated
with the pathologic stage (Duares et al., 2018).  The
observed differences in complications rate in tumours
of different differentiation was not statistically
significant (c2 =4.60 p-value >0.05) (Table 5).
Complications developed in 57% of moderately
differentiated compared to 35% of poorly differentiated
tumours.

Short-term outcome differences between laparoscopic
and open surgery were observed. Regarding operating
time, 58.3% (28 cases) of open surgery cases had an
operating time of less than 180 minutes, and six (54.5%)
of LS cases took more than 180 minutes. The difference
was not statistically significant (c2 =0.60 p-value >0.05).
This may be due to extensive adhesion following CCRT
and surgeons’ expertise in the early stage of the learning
curve of LS, which is a reason for the increased time of
operation. These findings are same as the finding of
study by Tominaga where the LS group had longer
operating time.19 The observed difference in
postoperative complications rate in the OS group and
LS group was not statistically significant ((c2 =1.73, p-
value >0.05). A recent study shows that the OS group
had a higher incidence of overall postoperative
complications than the LS group, 25.1% vs 35.2%; 6
whereas another study found no statistically significant
difference in postoperative complications observed
between LS and OS groups of rectal cancer.20
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The length of postoperative hospital stays (prolonged
when >14 days) significantly differed between 29 (76%)
out of 38 patients of OS and in 3 (27%) out of 11 cases of
LS (c2 =3.96 p-value <0.05) (Table 6), indicating that the
LS group had a lower length of postoperative hospital
stay. This is in contrast to a study by Ding et al., which
shows no differences in terms of length of hospital stay
between LS and OS group.20 whereas Chen et al. found
that the LS group was associated with shorter
postoperative hospital stays than the OS group (11.12
days vs 12.47 days, respectively).21

The number of LNs retrieved >12 following OS was
observed in 28(62%) cases and 54% of the LS group.
This observed value was not statistically significant
(c2 =1.02 p-value >0.05), signifying that the LS approach
of CRC achieved LN retrieval like that achieved by the
OS approach. The mean time to pass flatus after surgery
(was 4.16±2.07 days in the OS group vs. 2.18±0.40 days
in the LS group, and the mean time to start oral feeding
was shorter in the LS group (6.91±3.88 days in open
surgery vs. 3.36±1.50 days in LS group). However, time
ambulation following surgery was almost identical in
both groups.

Conclusion:

This study reveals that hypoalbuminaemia, cardiac
disease, stage of disease and laparoscopic approach of
surgery influenced the postoperative outcomes
following colorectal cancer (CRC) surgery. Laparoscopic
approach of surgery resulted in less per-operative blood
loss; shorter length of postoperative hospital stays.
The number of lymph nodes retrieved is not affected by
approach of surgery. Preoperative optimization,
treatment of comorbidity and adopting laparoscopic
approach may result in improved postoperative
outcome.

References:

1. Arnold M, Sierra MS, Laversanne M, Soerjomataram I,

Jema A, Bray F. Global patterns and trends in colorectal
cancer incidence and mortality. Gut. 2016;65(4):681-9.

2. Hussain SA, Sullivan R. Cancer control in Bangladesh.

Jpn J Clin Oncol. 2013;43(11):1159-69.

3. Angelucci GP, Sinibaldi G, Orsaria P, Arcudi C, Colizza S.

Morbidity and mortality after colorectal surgery for

cancer. Surg Sci. 2013;4(12):520-4.

4. Jiang J, Huang JH, Lin C, Lin HH, Lan YT, Chang S.

Impact of postoperative complications on the long-term

outcomes of colorectal cancer patients who underwent

curative resection. Clin Surg. 2020;3:1-3.

5. Morneau M, Boulanger J, Charlebois P, Latulippe J,
Lougnarath R, Thibault C, et al. Laparoscopic versus open

surgery for the treatment of cancer: a literature review

and recommendations from the Comité de l’évolution
des pratiques en oncologie. Can J Surg. 2013;56(6):

297-310.

6. Chiu H, Wang J, Chen C, Lin Y, Tsai H, Huang C, et al.
Short- and long-term outcomes of laparoscopic-assisted

surgery, mini-laparotomy, and conventional laparotomy

in patients with stage I-III colorectal cancer. J Minim

Access Surg. 2018;14(4):321-7.

7. Khan MR, Bari H, Raza SA. Early postoperative outcomes

after curative colorectal cancer surgery. Singapore Med

J. 2013;52(3):200-5.

8. Milgrom A, Goodman KA, Garrett MN, Philip BP, Gillem

JG, Larissa KT, et al. Neoadjuvant radiation therapy prior
to mesorectal excision for rectal cancer is not associated

with postoperative complications using current techniques.

Ann Surg Oncol. 2014;21(7):2295-302.

9. Yap R, Wilkins S, Staples M, Oliva K, McMurrick PJ. The

effect of diabetes on the perioperative outcomes of

colorectal cancer surgery patients. PLoS One.

2016;11(6):e0158129.

10. Anand S, Chong C, Chong RY, Nguyen GC. Impact of

diabetes on postoperative outcomes following colon cancer
surgery. J Gen Intern Med. 2010;25(8):809-13.

11. Lohsiriwat V, Chinswangwatanakul V, Lohsiriwat S,

Akaraviputh T, Boonnuch W, Methasade A, et al.
Hypoalbuminemia is a predictor of delayed postoperative

bowel function and poor surgical outcomes in right-sided

colon cancer patients. Asia Pac J Clin Nutr.

2007;16(2):213-7.

12. Haskins IN, Baginsky M, Amdur RL, Agarwal S.

Preoperative hypoalbuminemia is associated with worse
outcomes in colon cancer patients. Clin Nutr.

2017;36(5):1333-8.

13. Okamura R, Hida K, Hasegawa S, Sakai Y, Hamada M,
Yasui M, et al. Impact of intraoperative blood loss on

morbidity and survival after radical surgery for colorectal

cancer patients aged 80 years or older. Int J Colorectal

Dis. 2016;31(2):327-34. doi: 10.1007/s00384-015-2405-

5.

14. Murray A, Adelaide C, Ravi P, David E, Ravi K. Diseases
of the colon & rectum. Dis Colon Rectum.

2016;59(6):493-500.

15. Rahman R, Sheikh SH, Islam R, Lima IJ, et al. Early
outcome of laparoscopic abdomino-perineal resection

(APR) in low rectal and anal cancer. Gastroenterol Hepatol

Open Access. 2015;2(5):00056. doi: 10.15406/
ghoa.2015.02.00056.

Cancer J Bangladesh Volume 5(2): July 2024

60



61

16. Clarke C, Nancy YY, Feig BW. Cancer of the colon,

rectum, and anus. In: Feig BW, Denise CC, editors. The

MD Anderson Surgical Oncology Handbook. 6th ed.
Philadelphia: Wolters Kluwer; 2018. p. 519-33.

17. Sjo O, Larsen S, Lunde O, Nesbakken A. Short-term

outcome after emergency and elective surgery for colon
cancer. Colorectal Dis. 2009;11(7):733-9.

18. Nickelsen TN, Jørgensen T, Kronborg O. Lifestyle and

30-day complications to surgery for colorectal cancer.
Acta Oncol. 2018;44(3):218-23.

19. Tominaga T, Takeshita H, Arai J, Takagi K, Kunizaki M,
To K, et al. Short-term outcomes of laparoscopic surgery
for colorectal cancer in oldest-old patients. Dig Surg.

2015;32(1):32-8.

20. Ding Z, Wang Z, Huang S, Zhong S, Lin J. Comparison of
laparoscopic vs. open surgery for rectal cancer. Mol Clin

Oncol. 2017;6(2):170-6.

21. Chen CF, Lin Y, Tsai H, Huang CW, Yeh YS, Ma CJ.
Short-term and long-term outcomes of laparoscopic-
assisted surgery, mini-laparotomy, and conventional
laparotomy in patients with stage I-III colorectal cancer.
J Minim Access Surg. 2018;12(4):321-34.

Evaluation of Short-Term Outcomes of Surgery for Colorectal Cancer Ahmed Mizanur Rahman et al

61



Citation: Islam R, Jamal CY, Nargis W, Chakma
T, Islam F, Mou M, Islam M. The Impact of Oral
Hygiene Practice on the Severity of Oral Mucositis
in Children with Acute Lymphoblastic Leukemia
Receiving Induction Chemotherapy. Cancer J
Bangladesh 2024;5(2): 62-68.

Correspondence: Dr. Renesha Islam, Resident
Physician (Pediatrics), 250 bedded general hospital,
Gopalganj. E-mail: reneshaislam@yahoo.com

Abstract

Background: In pediatric acute lymphoblastic leukemia (ALL), oral

mucositis (OM) is the most frequent and excruciating side effect

of chemotherapy. This study aimed to evaluate the role of proper oral

hygiene maintenance on the reduction of incidence and severity of OM in

children with ALL undergoing the induction phase of chemotherapy.

Method: Following ethical approval, this prospective observational study

was carried out for 1 year in the Department of Pediatric Hematology and

Oncology (PHO), Bangabandhu Sheikh Mujib Medical University

(BSMMU), Dhaka. A total of 40 children (5–18 years old) with ALL, 20 in

the control group and another 20 in the intervention group receiving

the induction phase of chemotherapy, were included in the study. In

accordance with the PHO BSMMU procedure, chemotherapeutic

medications, and supportive measures were applied to all patients. Only

the intervention group strictly adhered to oral hygiene practices during the

35 days of the induction period. Result: Of the 40 children with ALL, the

mean age of the patients was 8.5±3.2 years, with male predominance

(77.5%), whereas the common variety (95% and 90% were in the control

and intervention groups, respectively) was ALL (B cell). The demographic

characteristics of both groups were statistically similar. Prior to beginning

chemotherapy, about 75.5% of patients knew about standard oral hygiene

practices but did not actively follow them, and 55% of patients brushed

their teeth twice a day without adhering to other oral care techniques.

Overall, 37.5% of patients experienced OM throughout the 35 days of

induction chemotherapy: of these. 13.3% were in the intervention group,

and 26.7% were in the control group. Similarly, days of OM development

were delayed in the intervention group compared to the control group.

However, no significant difference was found between both groups.

Conclusion: The application of proper oral hygiene techniques can

decrease the incidence and occurrence of OM in pediatric ALL undertaking

induction chemotherapy.
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Children
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Introduction

In Bangladesh, with an approximate annual number of
13,000 new cases, Acute lymphoblastic leukemia (ALL)
is considered the most prominent type of childhood
leukemia, accounting for 75–80% of the total instances.1

By using intensive chemotherapeutic regimens, the
cumulative overall survival rate for pediatric patients
has increased from 70 to 97% in recent years.2, 3

However, chemotherapy causes damage to the mucosal
barrier even while it stops the growth and development
of cancer cells. As a result, oral mucositis (OM) is one
of the major adverse effects of chemotherapy and the
most frequent oral complication found in pediatric acute
lymphoblastic leukemia (ALL) patients following the
initial period of chemotherapy.4-6 

The term “oral mucositis” (OM) describes inflammation
of the oral mucosa, which generally displays as
erythematous change, swelling, atrophy, and, at
last, ulceration. It affects 20% to 80% of children who
take chemotherapy exclusively. If left with insufficient
prevention and lack of control, OM can significantly
impair a patient’s quality of life, reduce the efficacy of
treatment, which hinders patients’ chances of survival,
recovery, and remission.3,5,7-9

According to guidelines from the Multinational
Association of Supportive Care in Cancer and the
International Society of Oral Oncology and (MASCC/
ISOO), oral health care practices are the primary element
of measures used to lessen the severity of OM. Pediatric
oral hygiene is crucial for both resilient, healthy tooth
development as well as lowering the risk of infection.
Moreover, one of the patient groups most in need of
oral care is children. So, in order to minimize OM brought
on by chemotherapy, strict maintenance of oral hygiene
should be a common procedure, particularly in pediatric
hematology and oncology unit.4,6,7,10

Methods

This prospective comparative study was conducted in
the Department of Pediatric Hematology and Oncology
(PHO), Bangabandhu Sheikh Mujib Medical University
(BSMMU), Dhaka followed by ethical approval. The
aim of the study was to find out the possible effects of
maintaining proper oral hygiene in reducing the
occurrence and severity of OM in pediatric patients
with ALL undergoing induction chemotherapy.

 A total of 40 children aged 5 to 18 years of both genders,
who were newly diagnosed with ALL and admitted from
January 2022 to December 2022 for 35 days of induction
chemotherapy with the capability of brushing, flossing
and mouth rinsing individually or with the help of the
parents as judged by the principal investigator, were
included in this study. Children with OM or any oral
lesion at initial assessment, neurodevelopmental delays,
mental retardation, or patients who had previously
undergone oncological treatment or on palliative therapy
were excluded. After acquiring informed written consent
from patients or guardians, a pre-designed data
collection sheet was used to gather the data. Induction
chemotherapy was given to all patients as per the
modified UK-ALL 2011 protocol of PHO, BSMMU
(Regimen-A for standard risk patients and regimen-B
for high-risk patients), with supportive treatment.
Stratified randomization was used to ensure the
recruitment of 20 patients of regimen-A and 20 patients
of regimen-B (total 40 patients; 10 regimen-A and 10
regimen-B in both Control and intervention group
respectively) for uniform distribution. Then only patients
and parents of the intervention group received
audiovisual oral care program that included instructions
and information about the oral care with a pamphlet
detailing the oral hygiene practices (Table-1) before
starting chemotherapy. Prior to receiving induction
chemotherapy, initial assessment was done followed
by 12 evaluations that were then conducted in both
groups of patients every three days until the 35 days of
induction chemotherapy were over. The degree of OM
was assessed under artificial lighting while all physical
barriers were in place. The OM was assessed and scored
by the World Health Organization (WHO) mucositis
scoring system (Table-2). To verify response and
adherence to treatment, oral hygiene status was strictly
monitored. After collection, all the required were
checked, verified for consistency and tabulated using
the SPSS for Windows version 24 software.

Result:

Among 40 children with ALL, 20 only received
chemotherapeutic drugs with supportive care (Control
group), and the other 20 child patients received the
above-mentioned treatment with proper knowledge
about oral care and strictly adhered to maintaining oral
hygiene practice (Intervention Group). Description of
the oral hygiene practice10-11 in intervention group is
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presented in Table I while in Table II the World Health
Organization (WHO) mucositis scoring system to
assess severity of OM is shown.  Table III shows, mean
age of the study patients was 8.5±3.2 years with 77.5%
were male. Among all, 92.5% was Muslim and 47.5%
was residing in urban area. Demographic characteristics
of both groups were statistically similar (Table-III).

Amongst the study patients, 95% and 90% were
diagnosed as ALL (B cell) in the control and intervention

groups, respectively (Figure 1). Table IV demonstrates
before starting chemotherapy, 55% brushed their teeth
twice a day without adhering to further oral care
methods, and approximately 75.5% knew about proper
oral hygiene practices but did not particularly apply
them. Oral care practice and previous knowledge of both
groups were statistically similar.

During the follow-up period, overall, 37.5% of patients
had developed OM; among them, 26.7% were in the
control group and 13.3% were in the intervention group.

    Table-I:  Description of the oral hygiene practice10-11 in intervention group (n=20)

Dental treatment before or at the beginning of treatment, if necessary.

After waking up and before bedtime:Gentle dental brushing with soft bristle toothbrush and toothpaste using Bass
Sulcular technique for 90 seconds. Then gently clean the gums, tongue and soft tissue with the toothbrush. Rinsing
mouth with Chlorhexidine Gluconate mouthwash (~30 seconds). Swish thoroughly and spit out. Do not swallow. Do
not eat or drink anything including water after using the mouthwash.

Within 30 minutes after each meal:Rinsing mouth with Chlorhexidine Gluconate mouthwash twice daily (~30
seconds).

Table- II: World Health Organization (WHO) mucositis scoring system to assess the severity of Oral Mucositis (OM) 12

Grade Severity Mucosal change & functional outcome

0 None No symptoms

1 Mild Soreness, slight erythema, no ulceration
2 Moderate Soreness, erythema, ulcers, patients can eat and drink
3 Severe Erythema, painful ulcers, patients cannot tolerate solid food but can swallow liquids
4 Urgent Severe pain, patients cannot swallow solid or liquid food.

   Table- III: Demographic characteristics of the study patients (n=40)

Demographic characteristics Control group(n=20) Intervention group(n=20) Both groups(n=40) p-value

n (%) n (%) n (%)
Age (years)
   <10 13 (65) 12 (60) 25 (62.5) 0.743
   ³10 7 (35) 8 (40) 15 (37.5)
   Mean ± SD 8.5±3.2 8.5±3.2 8.5±3.2 1.00
Gender
   Male 15 (75) 16 (80) 31 (77.5) 0.704
   Female 5 (25) 4 (20) 9 (22.5)
Religion
   Muslim 19 (95) 18 (90) 37 (92.5) 0.548
   Hindu 1 (5) 2 (10) 3 (7.5)
Persisting Family history of malignancy 2 (10) 3 (15) 5 (12.5) 0.500
Residence
   Urban 9 (45) 10 (50) 19 (47.5) 0.751
   Rural 11 (55) 10 (50) 21 (52.5)
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Development of OM was significantly lower among the
intervention group.  (Figure 2).

Table V shows the severity of OM was significantly
higher in control group in comparison to intervention

group during the follow up day 9, day 12, day 15, day 18
and day 21.

Table 4 demonstrates that days of OM development were
delayed in intervention group than control group. But no
significant difference is found between both groups.

Fig.-1: Diagnosis of patients in both groups (n=40)
Fig. 2: Development of Oral Mucositis (OM) among

the study patients during follow up (n=40)

0
10
20
30
40
50
60
70
80
90

100

ALL (B-cell) ALL (T-cell) ALL (B-cell) ALL (T-cell)

Control group Intervention group

95

5

90

10

0 5 10 15 20 25 30

OM

developed

OM not

developed

Intervention Control Total

P<ϬϬϭ

Table-4: Oral mucositis severity detection by using WHO grading system in both the groups during follow up

period (n=40)

Grading of OM severity Control group Intervention group Both groups p-

during follow up (n=20) (n=20) (n=40) value

n (%) n (%) n (%)

Day 3 Grade 1 1 (5) 0 (0) 1 (2.5) 1.00 (NS)

Day 6 Grade 1 2 (10) 0 (0) 2 (5) 0.410 (NS)

Grade 2 2 (10) 1 (5) 3 (7.5)

Day 9  Grade 1 3 (15) 0 (0) 3 (7.5) 0.021 (S)

Grade 2 3 (15) 0 (0) 3 (7.5)

Day 12 Grade 1 3 (15) 2 (10) 5 (12.5) 0.015 (S)

Grade 2 6 (30) 0 (0) 6 (15)

Day 15 Grade 1 3 (15) 0 (0) 3 (7.5) 0.009 (S)

Grade 2 4 (20) 0 (0) 4 (10)

Day 18 Grade 1 4 (20) 1 (5) 5 (12.5) 0.003 (S)

Grade 2 6 (30) 0 (0) 6 (15)

Day 21 Grade 1 2 (10) 1 (5) 3 (7.5) 0.012 (S)

Grade 2 6 (30) 0 (0) 6 (15)

Day 24 Grade 1 1 (5) 1 (5) 2 (5) 0.738 (NS)

Grade 2 2 (10) 0 (0) 2 (5)

Day 27 Grade 1 2 (10) 1 (5) 3 (7.5) 1.00 (NS)
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Table 5: Oral mucositis severity detection by using WHO grading system in both the groups during follow up

period (n=40)

Grading of OM severity Control group Intervention group Both groups p-
during follow up (n=20) (n=20) (n=40) value

n (%) n (%) n (%)

Day 3 Grade 1 1 (5) 0 (0) 1 (2.5) 1.00

Day 6 Grade 1 2 (10) 0 (0) 2 (5) 0.410

Grade 2 2 (10) 1 (5) 3 (7.5)

Day 9 Grade 1 3 (15) 0 (0) 3 (7.5) 0.021(S)

Grade 2 3 (15) 0 (0) 3 (7.5)

Day 12 Grade 1 3 (15) 2 (10) 5 (12.5) 0.015(S)

Grade 2 6 (30) 0 (0) 6 (15)

Day 15 Grade 1 3 (15) 0 (0) 3 (7.5) 0.009(S)

Grade 2 4 (20) 0 (0) 4 (10)

Day 18 Grade 1 4 (20) 1 (5) 5 (12.5) 0.003(S)

Grade 2 6 (30) 0 (0) 6 (15)

Day 21 Grade 1 2 (10) 1 (5) 3 (7.5) 0.012(S)

Grade 2 6 (30) 0 (0) 6 (15)

Day 24 Grade 1 1 (5) 1 (5) 2 (5) 0.738

Grade 2 2 (10) 0 (0) 2 (5)

Day 27 Grade 1 2 (10) 1 (5) 3 (7.5) 1.00

S= Significant

Table 5: Days of Oral mucositis development in both groups of patients during follow-up in induction period

(n=15)

Days Controlgroup(n=10) Intervention group(n=5) Both groups(n=15) p-value
Mean ± SD (range) Mean ± SD (range) Mean ± SD (range)

Oral mucositis development 12.6±5.4(3-18) 13.6±7.6(3-21) 12.8±5.8(3-21) 0.756

duringInduction period

Discussion:

While multimodal chemotherapeutic protocols for
childhood ALL have greatly increased overall survival
rates in recent years, they have also increased the
occurrence of side effects, such as OM. However,
research on the negative effects of OM on treatment
compliance and the outcome of pediatric ALL is very
sparse, particularly in developing countries such as
Bangladesh.1,7,8. The goal of the current study was to
further enhance patient outcomes by investigating how
adequate oral hygiene practice can help in preventing

OM in pediatric ALL patients throughout the induction
phase of chemotherapy.

According to our study, the mean age of the patients
with ALL was 8.5±3.2 years, 77.5% were male, and the
most prevalent type in both groups was ALL (B cell),
95% and 90% in the control and intervention groups,
respectively. Our results were in line with earlier research
conducted in Bangladesh, where ALL (B cell) was the
most usual form particularly common in the 5–9 years
age group (41%), with a predominant gender being
males (58%) 1.
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Both groups’ demographic traits were statistically similar.
None of the patient’s characteristics, including age,
gender, religion, residential location, were shown to be
significantly correlated with the beginning of OM. These
findings are consistent with the previously reported
studies.1,7-9,14-16

This study showed around 55% brushed their teeth
twice a day without adhering to further oral care methods
and 75.5% knew about proper oral hygiene practices
but did not particularly practice them. previous
knowledge and oral hygiene practice of both groups
were statistically similar.  which were also found in Cheng
et al., 2001 and Gutiérrez-Vargas et al.202010,11

Overall, 37.5% of patients experienced the development
of OM throughout the follow-up period; of these, 13.3%
were in the intervention group and 26.7% were in the
control group. The control group experienced
significantly higher OM development (p<0.001). In the
same way, Özalp Gerçeker et al., 2024, found that 27.7%
of patients overall developed mucositis, compared to
18.2% (n=4) of patients in the control group and 9.5%
(n=2) of patients in the study group.10 Additionally, the
control group’s development of OM was significantly
higher (p <0.001) than that of the study group that
adhered to the oral care protocol observed in Kostak et
al., 2020.4

In this study, the severity of OM was significantly
higher in control group in comparison to intervention
group during the follow up Day 9, Day 12, day 15,
day 18 and day 21. Similarly, days of OM development
was delayed in intervention group than control group.
But no significant difference is found between both
groups. These results align with the earlier studies
published.4,9-11

Because 100% of the intervention population in this
study strictly followed the oral hygiene procedure, the
prevalence rate of OM was 26.7%, which is significantly
lower than rates previously reported in literature14.
Therefore, the results of our study may help to further
improve the outcomes for pediatric ALL by educating
children and their parents about oral care techniques
for the prevention of OM from the initiation of treatment.
As stated by Qutob et al., (2013), practicing adequate
oral hygiene and understanding its significance can help
steer clear of the OM development.13 Even though it
cannot stop from developing in the first place, the use

of precautionary oral hygiene techniques in
combination with continuing medical interventions has
been crucial in reducing the severity and duration of
OM.17-19 

Conclusion

Proper oral hygiene significantly reduces the occurence
and severity of oral mucositis in pediatric ALL patients.
While awareness is high, adherence remains low,
highlighting the need for better education. Integrating
oral care into treatment plans can improve patient
outcomes and quality of life.
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Abstract:

Background: Hodgkin lymphoma is a common and highly curable

malignancy in children and adolescents. Due to low-resource settings,

there are many clinical and pathological variations and alterations of

treatment modalities in low-middle-income countries. This study aims to

explore the clinicopathological profile of paediatric Hodgkin lymphoma

and its outcome at the National Institute of Cancer Research and Hospital

(NICRH) in Bangladesh. Methods: This observational study included

paediatric Hodgkin lymphoma patients from the registry of the paediatric

haematology and oncology department of NICRH from 2020 to 2022. All

clinical, pathological, and treatment data, including outcomes and

complications, were documented in a preformed data collection sheet after

obtaining informed written consent. Results: The study included 104

paediatric Hodgkin lymphoma patients. The mean age is 9.9 years (range:

4-18 years), and 84.6% of patients are boys. Cervical lymphadenopathy is

the most common clinical feature. Mixed cellularity histologic subtype is

found in 68% of cases. The 2-year overall survival rate of paediatric

Hodgkin lymphoma is 92.3%, and the relapse rate is 19.2%. The most

common cause of mortality is chemotherapy-induced toxic death.

Conclusion: The treatment outcome of paediatric Hodgkin lymphoma in

Bangladesh is excellent. However, there is scope for improvement in

reducing relapse rates and toxic deaths.

Key words: Paediatric, Hodgkin, Lymphoma, outcome, Bangladesh
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Introduction:

Hodgkin lymphoma (HL) is a common malignancy in
children and adolescents. It accounts for 6.5% of all
childhood cancers in the United States1. In developing
countries, the incidence of HL is higher in children.2 It
is also one of the most curable subtypes of paediatric
cancer. In Europe, the USA, and Canada, 5-year overall

survival of paediatric HL is 93%, 96%, and 99%,
respectively.3,4

The current recommendation is the risk-adapted
multimodal therapy, such as cyclophosphamide,
vincristine, procarbazine, prednisone, doxorubicin,
bleomycin, and vinblastine (COPP-ABV) or doxorubicin,
bleomycin, vincristine, etoposide, prednisone, and
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cyclophosphamide (ABVE-PC); or bleomycin,
etoposide, doxorubicin, cyclophosphamide, vincristine,
procarbazine, and prednisone (BEACOPP) with
involved-field radiotherapy (IFRT). Risk-adapted
therapy for paediatric HL has resulted in a significant
reduction in serious long-term outcomes.5,6

Around the world, childhood HL displays different
epidemiological, clinical, and pathological features
according to various geographic locations. In low—
and middle-income countries (LMIC), a high male-to-
female ratio, younger age at presentation, high
proportion of advanced stages and presence of
constitutional symptoms, and predominance of mixed
cellularity type of HL are usually observed.7

In LMICs, treatment strategies aim to balance between
curative goals, toxicities, and local resources. The socio-
economic situation leads to multiple problems that
significantly impact paediatric HL treatment and
outcomes. These issues include delays in referring
patients to hospitals, high rates of abandonment,
inadequate initial staging workup and response
assessment due to financial constraints, lack of availability
of radiotherapy, and a variety of other challenges.8

In resource-constrained settings like India, Iraq, and Egypt,
the most used multi-agent chemotherapy is ABVD
(doxorubicin, bleomycin, vinblastine, and dacarbazine); it
is economical, can be administered on a daycare basis, and
does not require frequent monitoring of blood counts.8-13

Information regarding the clinicopathological features
and outcomes of paediatric Hodgkin Lymphoma in
LMICs is still limited due to the lack of proper country
registries, the paucity of updated follow-up data, and
the lack of large studies that reflect the real-life situation
of LMICs. To date, there has been no published research
on paediatric HL in Bangladesh.

The National Institute of Cancer Research and Hospital
(NICRH) in Bangladesh is a nationwide referral centre
for cancer patients. The Department of Paediatric
Haematology and Oncology has a high burden of HL
patients. Therefore, a study in this department of NICRH
would reflect the real-world scenario of paediatric HL in
Bangladesh. The study also provides essential
background data to identify the challenges in the
management of childhood HL and to provide new
insight to improve its outcome in the future.

Methodology:

Study design: It was an observational study. The parents/
guardians of all paediatric Hodgkin lymphoma patients from
the registry of paediatric haematology and oncology
department of NICRH from 2020 to 2022 were contacted for

consent. Those who gave verbal consent were requested
to come to the hospital for follow-up. During follow-up, all
clinical, pathological, and treatment data with outcomes and
complications were documented in a preformed data
collection sheet after obtaining informed written consent.

Data analysis: Qualitative data were presented as
percentages; quantitative data were presented as mean
with standard deviation; Fisher’s Exact test was used to
detect associations.

Results:

Study population: There were 120 patients of Hodgkin
lymphoma in the departmental registry notebook of the
year 2020-2022. All entries were called over phone as
per the phone number documented in the notebook.
Among them. 16 entries could not be contacted. The
rest 104 patients’ parents or guardians gave informed
consent for providing information over phone and
during follow up visits (Fig. 1).

Fig.-1: Study population
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Clinical features: The total number of patients was
104. Among them, 84% were male. The median age was
9.9 ±7.9 years. The most common clinical feature was
cervical lymphadenopathy (96%). The liver was the most
common site of extra-lymphatic involvement. Advanced
staged diseases (stage III and IV) were found in 32.7%
of cases. B symptoms and bulky diseases were observed
in 59.6% and 21.1% of cases respectively (Table-I).

Table 1: Clinical Features and stages of Paediatric

Hodgkin Lymphoma

Clinical features Findings

Age in years, mean ±SD (range) 9.9 ±7.9 (4-17)

Age £5 years, number (%) 16 (15.3)
Sex, male, number (%) 88 (84.6)
Lymphatic sites involved, number (%)
            Cervical 96 (92)
            Supraclavicular 6 (5.7)
            Axillary 20 (19.2)
            Mediastinal//hilar/paratracheal 18 (17.3)
            Pelvic/retroperitoneal/mesenteric 16 (15.3)
            Inguinal 12 (11)
            Spleen 14 (13.4)
Extra-lymphatic sites involved, number (%)
            Liver 13 (12.5)
            Pulmonary lesion/effusion 3 (2.8)
            Bone 1 (0.9)
            Bone marrow 2 (1.9)
Stages, number (%)
            Stage 1 5/104 (4.8)
            Stage 2 65/104 (62.5)
            Stage 3 18/104 (17.3)
            Stage 4 16/104 (15.4)
            Advanced stages (3 & 4) 34 (32.7)
B symptoms present, number (%) 62/104 (59.6)

Bulky disease present, number (%) 22 (21.1)

The most common histopathologic subtype was Mixed
cellularity which was observed in 68.2% cases. In 12.5%
cases, histopathological subtypes were not mentioned
(Table 2).

This study followed patients for 24-54 months (mean
39.6 months). 2-year overall survival was 92.3%, with a
relapse rate of 19.2%. Toxic death was the most common
cause of mortality. Common complications include
immune hemolytic anemia and post-therapy reactive
lymphadenitis (Table 3).

Table 2: Histopathology of Paediatric Hodgkin

Lymphoma

Histopathology Number (%)

Mixed cellularity 71 (68.2)

Nodular sclerosis 12 (11.5)

Lymphocyte rich 7 (6.7)

Lymphocyte depleted 1 (0.9)

Not specified 13 (12.5)

Table 3: Outcome and complications of Paediatric

Hodgkin Lymphoma

Outcome and complications Number (%), range

2-year overall survival 96/104 (92.3)

2-year event-free survival 80/104 (76.9)
Relapse 20/104 (19.2)
Mean follow up period in months 39.6 ± 10.2, 24-54
Death, total 8 (7.7)
Toxic death after primary chemotherapy 2 (1.9)
Toxic death after salvage chemotherapy 4 (3.8)
Progressive disease 1 (0.96)
Abandonment 1 (0.96)
Immune hemolytic anemia 3 (2.9)
(Coomb negative, steroid responsive)
Post-therapy reactive lymphadenitis 3 (2.9)
(biopsy proven)
Post-therapy lymph node calcification 1 (0.96)
 (biopsy proven)
Post-radiotherapy hypothyroidism 2 (1.9)

ABVD was the most used chemotherapy protocol. There
were no mortalities in patients with stage I or II diseases.
However, in advanced-stage diseases (stage III and IV),
there were two toxic deaths from primary chemotherapy
and four toxic deaths from salvage chemotherapy.
Progressive disease and abandonment were the cause
of death in one patient each (Table 4).

There were 20 cases of relapses after primary
chemotherapy. The relapse rate was 10-26% in various
chemotherapy protocols, among which the lowest
relapse rate was observed with the ABVE-PC protocol.
Radiotherapy was given in 24 (23%) patients. The
patients who received radiotherapy had a much lower
rate of relapse, but it was not found to be significant in
statistical analysis (Table 5).
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Discussion:

In this study, children aged £5 years of age constituted
15% of all patients, which contrasts with the developed
world, where it is rare for under 5 years of age, but
similar to the proportions (15-22%) observed in various
studies in India and Egypt.10,13-15 

In this study, 85% of patients were male. In developing
countries, there is a male predominance in paediatric
Hodgkin lymphoma.10,13,14 The reasons for this gender
distribution are not fully understood. Increased male
susceptibility to infection, as well as social-cultural
factors leading to reduced attention to female children,
have been suggested.16

In this study, the most common histologic subtype was
mixed cellularity. Unlike high-income countries, mixed
cellularity is the predominant histologic subtype in low-
middle-income countries. In two large studies in India
involving 939 and 206 paediatric Hodgkin lymphoma
cases, mixed cellularity histology was observed in 60.6%
and 69.6% of cases, respectively.10,17

In this study, the treatment outcome was good, as 2-
year overall survival was 92.3%, comparable with various
studies in different parts of the world. However, the
relapse rate was 19.2%. In an extensive study of
paediatric Hodgkin lymphoma, the relapse rate was
15.9%.18 According to EuroNet Paediatric Hodgkin
Lymphoma Group, relapse/refractory disease may occur
in approximately 10% in low stage and 15-20% in
advanced paediatric Hodgkin lymphoma.19

In this study, the most used chemotherapy protocol
was ABVD, as it is more economical and might be
administered on a day-care basis. Radiotherapy was
administered in 24/104 (23%) patients. In different
extensive studies of paediatric Hodgkin lymphoma in
India and Canada, 5-year overall survival with ABVD
protocol is 95-97%.11,20

Previously, ABVD and ABVE-PC chemotherapy
protocols were compared in a retrospective cohort of
224 paediatric Hodgkin lymphoma patients in the USA.

Table 4: Different chemotherapy protocols used with outcomes

Stage Protocol Cases Relapse Death

I & II ABVD 54 9 0

COPP-ABV 10 3 0

ABVE-PC 4 0 0

BEACOPP 1 0 0

III & IV ABVD 18 5 Discontinued treatment=1Toxic death after salvage BEACOPP=3

COPP-ABV 5 1 0

ABVE-PC 6 1 Toxic death after salvage BEACOPP=1

BEACOPP 6 1 Toxic death on primary chemo=2Progressive disease= 1

Total 104 20 8

   Table 5: Therapy modalities and relapse risk in Paediatric Hodgkin Lymphoma

Therapy modalities Number of patients Relapse Relapse risk (%) p-value*

Chemotherapy protocols ABVD 72 14 19.4

COPP-ABV 15 4 26

ABVE-PC 10 1 10 0.0736

BEACOPP 7 1 14.2

Radiotherapy Radiotherapy used 24 1 4.1

(Involved site) No radiotherapy 80 19 23.7

*Fisher’s Exac
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In two clinically comparable groups, event-free survival
and overall survival were found to be similar, with similar
dosages of anthracycline and use of radiotherapy.21

In this study, the patients who received radiotherapy
were less likely to develop relapse, although the
difference was not found to be statistically significant
due to the low sample size. However, in a multicenter
prospective study in India involving 262 paediatric and
adolescent patients, radiotherapy was the only
statistically significant predictor of event-free survival.22

Conclusion:

The treatment outcome of paediatric Hodgkin lymphoma
in Bangladesh is excellent (2-year overall survival 92%).
However, there is scope for improvement regarding
reducing relapse rates, and more emphasis should be
given to the improvement of supportive care to reduce
toxic deaths.

Limitations:

Longer follow-up time would be helpful in exploring
long-term complications.
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Abstract

Background: Locoregional recurrence (LR) of rectal cancer continues to

pose a significant clinical challenge, leading to considerable morbidity,

low success rates for salvage treatments, and ultimately resulting in death

for most patients. The aim of our study was to identify patterns of recurrence

and to identify factors that were associated with recurrence. Methods:

This was a cross-sectional hospital-based study done in NICRH,

Bangladesh. All diagnosed cases of recurrent carcinoma rectum were

retrieved, reviewed and collated from January 2017 to August 2018. Results:

We had 31 cases with an age range between 26-66 years. The mean age of

the patients was 43.8 years. Sixteen (51.61%) patients had local recurrence,

7 (22.58%) patients had only distant metastasis, the liver was the most

common site (9.67%) and 08 (25.80%) patients had both local recurrence

and distant metastasis. Twenty-three (74.20%) patients had an early

recurrence, and 8 had a late recurrence (25.80%), which is more than 2

years after surgery. Conclusions: Most of the recurrences were local

(perianastomotic), followed by both local and distant metastasis. The liver

was the most common site for distant metastasis. The majority of the

recurrences were related to the advanced nature of the diseases at the time

of primary surgery, were moderate to poorly differentiated tumours,

advanced T stage, and lymphovascular invasion by tumour.

Keywords: Recurrent rectal carcinoma; Pattern of recurrence;

Time to recurrence
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Introduction:

Rectal carcinoma is responsible for 30–57% of all
colorectal cancers.1 Mortality rate is estimated at up to
50% per year, and 5-year survival rate for all stages is
about 70%.2

Over the past two decades, there have been
improvements in the management of rectal cancer in
terms of postoperative death (falling from 10% to 2%),
locoregional failure (dropping from 30%-40% to less

than 15%), conservative surgery rates (increasing from

20% to 60%) and survival, with advances made in the

understanding of the biology of this type of tumour as

well as staging and the use of combined therapies.3

Nevertheless, Locoregional Recurrence (LR) of rectal

cancer remains a significant clinical problem, associated

with severe morbidity, low rates of success of salvage

procedures, and eventual death in many patients.4
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A majority of Locally Recurrent Rectal Cancers (LRRCs)
occur within two years after treatment for primary Rectal
Cancer (RC), and more than 90% are diagnosed within
five years.5 About 20-40% of patients with LRRC have
distant metastases already at the time of diagnosis.6

Knowledge of the pattern and natural history of
recurrence, the associated risk factors for their
development and the mechanism by which they occur
may serve as the foundation for efforts to improve the
results of multidisciplinary care.

The aim of our study was to identify patterns of
recurrence and to identify factors that were associated
with the recurrence of rectal cancer.

Methods:

This cross-sectional study was conducted at the
National Institute of Cancer Research and Hospital
(NICRH), Bangladesh, from January 2017 to August
2018. Diagnosed cases of recurrent rectal cancer patients
were taken to obtain their particulars and detailed clinical
history and perform a physical examination to evaluate
the clinical presentation. These findings, including
previous operation details and past and present
laboratory and imaging reports, were also recorded.

Results:

Sixteen patients (52%) were male and 15(48%) were female.
The mean age was 43.8 years, and the age range was 26-
66 years. The highest co-morbidity were cardiovascular
and DM, with 6.45% in both. Fifteen (48%) patients were
present with poor general condition, 9(29%) patients were
present with pain, and 6 (6.45%) patients had per-rectal
bleeding and lower abdominal mass.

Most of the tumours at the time of primary diagnosis
were in the middle of the rectum in a position. That was
17 (54.84%) cases, distal 11 (35.48%) followed by
proximal 3 (9.68%) cases. No neo-adjuvant treatments
were given in 24 cases (77.42%), and only 7 cases
(22.58%) of CCRT were given. In 21 cases, AR was done,
and APR was done in 10 (32.26%) cases. Most of the
tumours, 28 cases (90.32%), were at the T3 stage, 17
cases (54.84%) were at N1, the majority of them, 21
(67.75%), were moderately differentiated, 8 patients had
poorly differentiated tumours, and 3 patients had well-
differentiated tumour.  Lymphatic invasion was present
in 21 (67.74%) cases. Sixteen (52%) had local recurrence,
7(22%) patients had only distant metastasis, and both
local recurrences and metastasis were in 8 (26%) cases.
23(74%) patients had an early recurrence, and 8(26%)
patients had late recurrence.

Figure-1: Distribution of patients by sex

Table 1. Distribution of patients according to site of

Recurrent Diseases (N=31)

Presentation Number (%)

Local recurrence 16 51.61

Distant Metastasis 07 22.58

Liver 04 12.90

Lungs 01 3.22

Peritoneal 01 3.22

Paraaortic and Preaortic LNs 01 3.22

Both local recurrences & metastasis 08 25.80

Total 31 100

Table 2: Primary tumour characteristics of all patients

(N=31)

Characteristics Number (%)

Site of cancer

        Lower (3-5 cm) 11 (35.48)
        Middle (>5 -10cm) 17 (54.84)
        Upper(>10-15cm) 3 (9.68)
pT-stage
          T2 3 (9.68)
          T3 28 (90.32)
Regional LN
           No 9 (29.03)
           N1 17 (54.84)
           N2 5 (16.13)
Grade of tumour
            Well diff 2 (6.45)
            Moderate diff 21 (67.75)
            Poorly diff 8 (25.80
Lymphatic invasion
            Negative 10 (32.25)
            Positive 21 (67.75)
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Discussion:

Recurrence after curative surgery in patients with rectal
cancer remains a significant clinical problem. In this
series, 31 patients were identified as having a case of
recurrent disease (RD). Among 31 patients, 16 (51.61%)
were male, and 15 (48.38%) were female. Males were
more prevalent, and this data showed the same as the
literature.7 The age range was between 26 and 66 years,
and the median was 43.8 years, which coincided with
other series.7 Majority of surgeries for rectal cancer
treatment were anterior resection 21 (67.74%) and
abdominoperineal resection (APR) 10 (32.26%), which
has become decreased over the years. New surgical
concepts, techniques, equipment, and neo-adjuvant
therapy have made it an exception, not only in this series
but also in all literature.8

Twenty-six (83.87%) patients were symptomatic at the
time of diagnosis as a case of RD, and 5 (16.12%) patients
were asymptomatic and diagnosed during routine follow-
up. Most of the patients, 15 (48.38%) had poor general
condition, 9 (29.03%) patients had pain in the lower
abdomen, 6 (19.35%) patients had changes of bowel
habit, 6(19.35%) cases per rectal bleeding, 5 (16.13%)
patients had palpable abdominal mass, and 3
(9.67%) patients had urogenital symptoms. Which also
correlates with another study.9

In the initial T stage, T3 was found in 28 (90.32%) of all
recurrences, which is well justified, as deep tumours are
more aggressive.8 We found 29.03% of surgical
specimens were N0, while in other series, N1 or N2
staging responded for up to 70.95% of all the recurrences.
This finding is quite annoying, and it may be telling our
group to look harder for cancer in lymphatic tissue in
the mesorectum and mesocolon.

In our study, most of the patients, 21 (67.75%), had
moderately differentiated adenocarcinoma, 8 (25.80%)
patients had poorly differentiated carcinoma, and 2
(6.45%) patients had well-differentiated adenocarcinoma
which correlates with other series.1, 10

Lymphatic invasion is also a significant prognostic
indicator in rectal cancer. Positive lymph node patients
share a 3 times greater risk of disease-related death.10 A
Korean study some years ago showed that even in T1
and T2 tumours, N-positive staging is a predictor of
diminished disease-free survival.7 Most of the patients
in this series were with lymphatic invasion (67.74%). It
was also correlated with other studies 1, 10

More than half of patients with RD had a
Carcinoembryonic antigen (CEA), and CA19-9 level
increased, which corresponded with Grossmann’s study,
which found a rise in postoperative CEA and CA19-9
levels in 41% and 45% cases, respectively, of patients
with RD.1

Recurrences were categorized as local if they were
perianastomotic and as distant if they involved the liver,
lung, or other organs (e.g. para-aortic lymph nodes,
peritoneum). Regional nodal recurrence and lateral pelvic
lymph node recurrence of rectal cancer were included in
the definition of local recurrence. Sixteen patients
(51.61%) had local recurrence alone, 7 patients (22.58%)
had distant metastasis alone, and 8 patients (4.5%) had
both local recurrence and distant metastasis. The most
common site of distant metastasis was the liver (n = 4,
12.90%), followed by the lung (n = 1, 3.22%), peritoneum
(n = 1, 6.45%), and other organs (n = 1, 3.22%). These
findings can be explained by the fact that most of the
tumours in this series are in the Portal vein drainage
territory, leading to more liver rather than lung metastasis.

In the early recurrence group, tumours most frequently
recurred in the liver. The sites at which tumours recurred
differed between the early recurrence and late recurrence
groups, with late recurrences developing more
frequently in lung 1 (12.50%) or locally 5 (62.50%). In
the late recurrence group, 1 patient had a recurrence in
the lung more than 7 years after curative surgery.

Several studies reported the different distribution of
recurrent organs according to the time of recurrence.11

A retrospective study of postoperative patients with
colon and rectal cancer showed that the liver was the
most common site of early recurrence and that local
recurrence was more common in patients with rectal
cancer than in those with colon cancer.12 Liver
metastases occurred more frequently in patients with
early recurrence, whereas lung metastases occurred more
frequently in cases of late recurrence.7 Similarly, another
study also reported that the liver was the main site of
early recurrence, although the late recurrence group more
frequently had a recurrence in the bone and
peritoneum.13 In our study, the pattern of recurrence
also differed between the early and late recurrence
groups, with liver 4 (17.39%) being the most common
site of early recurrence, whereas tumours that recurred
late were more common in lung 1(12.50%). Taken
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together, these findings indicate that patients should
be monitored carefully for lung metastases during the
late period of postoperative surveillance.

In this study, recurrence occurred from 5 to 84 months,
and the average disease-free survival in these 31 patients
is 23.9 months, which is shorter than other series,
describing up to 31 months.14 We had one recurrence
diagnosis within 5 months that could be seen as a
residual disease rather than local recurrence. In another
study, the majority of LRRCs occur within two years
after treatment for primary RC, and more than 90% are
diagnosed within five years.5 So, it correlates with this
study.

In conclusion, most of the recurrences were local
(perianastomotic), followed by both local and distant
metastasis. The liver was the most common site for
distant metastasis. The majority of the recurrences were
related to the advanced nature of the diseases at the
time of primary surgery, were moderate to the poorly
differentiated tumours, advanced T stage, and
lymphovascular invasion by tumour,
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Abstract

Background: BARD1 is an important gene for DNA repair, gene

transcription and apoptosis. Expression of BARD1in breast cancer

patients varies in different populations. Objective: This study aimed to

compare the expression of BARD1 mRNA in cancerous and non-

cancerous breast tissue. Methods: Total RNA was extracted from 30

histologically diagnosed FFPE (Formalin Fixed Paraffin Embedded)

breast cancer tissue and 19 non-cancerous FFPE breast tissue samples.

Two-step real-time RT-PCR was done to amplify mRNA of BARD1 and

GAPDH (as endogenous control) and the cycle thresholds (Ct) of each

amplification curve were determined. The BARD1 expression level was

obtained from its 2-DDCt value.BARD1 expression in cancer tissue was

compared with that in non-cancerous tissue and was correlated with

reproductive and cancer-related characteristics of breast cancer patients.

Results: BARD1 mRNA expression was reduced or absent in the

cancerous and non-cancerous breast tissue. The median (IQR) of

expression in cancerous and non-cancerous breast tissue was 0.0036

(5.62) and 0.83 (13.67) respectively. Statistically significant difference in

BARD1 expression was not found in cancerous and non-cancerous

breast tissue. BARD1mRNA expression status was not associated with

reproductive or cancer-related characteristics of the patients.

Conclusion: BARD1 gene expression was similar in cancerous and

non-cancerous breast tissue. Further research on a larger sample size

is required to evaluate BARD1 mRNA expression and molecular

behaviour of breast cancer in the Bangladeshi population.

Keywords: BARD1 mRNA, Breast cancer, FFPE breast tissue, Real-Time

RT-PCR
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Introduction

The human BARD1 (BRCA1-associated ring finger
domain 1) acts as a tumour suppressor gene, located on
the long arm of chromosome 2 (2q35) .1,2 BARD1 was
discovered in 1996. Since then, various mutations of
this gene have been studied.3 The gene consists of 11
exons that encode 777 amino acids with a molecular
weight of 87 kDa.4 BARD1partners with BRCA1 to form
a heterodimer critical for DNA double-strand break repair
via homologous recombination (HR), ubiquitination, and
transcriptional regulation. The BRCA1-BARD1 complex
mediates tumour suppression by maintaining genomic
integrity.5-9 BARD1 gene expression is regulated in
various ways. Its transcription is mediated by DNA
damage response induced by cellular stressors such as
ionizing radiation via transcription factors like p53.10,11

Its expression is influenced by some hormones such as
potential oestrogen receptor (ER) binding to promoter
regions, suggesting regulation in hormone-responsive
tissues (e.g., breast, ovary).12 Alternative splicing
generates isoforms with distinct functions (e.g., full-
length BARD1 promotes HR, while some truncated
isoforms may act as dominant-negative or pro-
apoptotic)13. MicroRNAs (e.g., miR-203) may destabilize
mRNA or inhibit translation.14 Promoter
hypermethylation can silence BARD1, observed in some
cancers.13 Its expression peaks during S/G2 phases,
aligning with DNA replication and repair. BARD1also
plays a vital role in the induction of apoptosis by
stabilization of p53 protein.10

Germline mutations of BARD1 are associated with
breast, ovarian, and other cancers. Loss of function of
this gene causes impaired HR and increased genomic
instability.1 Low expression of its mRNA/ protein
correlates with poor prognosis whereas over-expression
of certain isoform may drive oncogenesis.15 Studies have
found that BARD1 can be a potential target for breast
cancer treatment16. Inhibitors of the enzyme poly ADP
ribose polymerase (PARPi) have recently been approved
by the FDA for the treatment of various neoplasms,
including breast cancer with BRCA mutations.17 During
the treatment of ovarian and breast cancer patients
having BRCA1 mutations initially respond to the
platinum and PARPi therapy but subsequently develop
resistance to both PARPi and platinum compounds.18

Tumours with BARD1/BRCA1 deficiency may exhibit
synthetic lethality with PARP inhibitors.19 BARD1 can

acts as a biomarker, its expression level or isoform ratio
could predict therapy response.15 In bioinformatics
analysis, Chen et al. found that BARD1 expression was
negatively correlated with distant metastasis-free
survival (DMFS), disease-specific survival (DSS) and
disease-free survival (DFS) but positively correlated with
overall survival (OS) in univariate analysis. BARD1

mRNA level influences breast cancer pathogenesis,
hormone receptor sensitivity status, prognosis and
overall survival of the patients20. BARD1 expression
status makes the oncologist aware of drug resistance,
especially platinum resistance in BRCA mutant patients.
Breast cancer is the leading cancer in females of
Bangladesh.21 We did not find enough data on BARD1

expression status in Bangladeshi breast cancer patients.
This research was carried out to measure and compare
the expression of BARD1 mRNA in cancerous and non-
cancerous breast tissue and to find any association of
BARD1 expression with the reproductive and cancer-
related characteristics of Bangladeshi breast cancer
patients.

Materials and Methods

This cross-sectional analytical study was carried out in
the Department of Anatomy, Bangabandhu Sheikh Mujib
Medical University (BSMMU) with the collaboration of
the Department of Histopathology and the Department
of Immunology and Molecular Biology, National
Institute of Cancer Research and Hospital (NICRH),
Dhaka from March 2022 to February 2023.

Selection of patients

Histologically diagnosed 42 breast cancer patients and
30 females with non-cancerous breast disorders were
selected from the registrar book of the Department of
Histopathology of NICRH. From these patients, recently
prepared 30 cancerous and 19 non-cancerous FFPE
breast tissue (consists of 10 fibroadenoma, four
fibrocystic diseases with ductal hyperplasia, two
fibrocystic diseases, one ductal hyperplasia and two
normal breast tissue) samples were chosen based on
the availability of sufficient tissue in the blocks and the
willingness of the patients to participate in the research.
The reproductive and cancer-related characteristics of
the patients were recorded using a structured
questionnaire from interviewing the patients, hospital
records, and histopathology reports. Molecular work
was done in the Department of Immunology and
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Molecular Biology of NICRH. Total RNA was extracted,
and two-step real-time RT-PCR were done to amplify
BARD1 (target gene) and house-keeping gene (reference
gene) GAPDH (Glyceraldehyde-3-phosphate
dehydrogenase) sequence of each sample.

Extraction of RNA

Total RNA was extracted from four (10 µm thick)
sequential sections of histologically diagnosed
cancerous and non-cancerous FFPE breast tissue using
PureLinkTM FFPE Total RNA extraction kit (Invitrogen
by Thermo Fisher Scientific, USA) according to the
instructions of the manufacturer of the kit. The extracted
RNA samples were made free from any DNA
contamination by DNase I digestion. The quality and
quantity of the extracted RNA were measured by
Eppendorf Biophotometer D30 (Eppendorf AG,
Germany). Concentration of RNA from all samples were
>20 ng/mL. Samples with RNA concentration >50 ng/mL
were diluted to make their concentration <50 ng/ mL.
Extracted RNA samples were stored at -800C until
reverse transcription was performed.

Reverse transcription of extracted mRNA

The first-strand complementary DNA (cDNA) template
was synthesized by reverse transcription of total mRNA
in a thermal cycler (ProFlex, Thermo Fisher Scientific,
USA) using a Viva cDNA synthesis kit (Vivantis
Technologies Sdn Bhd, Malaysia) according to the
manufacturer’s instructions. Random hexamer primer
was used for cDNA synthesis. The newly synthesized
cDNA was stored at -800C until PCR amplification of
BARD1 (target gene) and GAPDH (endogenous control
gene) was done.

Amplification of cDNA by real-time PCR

A multiplex PCR reaction mixture was prepared by adding
10 mL HotStarTaq Master Mix (Qiagen, USA), 1 mL
forward primers, 1 mL reverse primers, 1 mL of probes
for each BARD1 and GAPDH. Then 16 mL of PCR reaction
mixture and 4 mL of cDNA template were added to each
well of the 96-well optical plate. After sealing with an
optical sealer and centrifugation by a PCR plate
centrifuge the cDNA was amplified using the Bio-Rad
CFX96 Touch Real-Time PCR Detection System (Bio-
Rad Laboratories Inc, USA). PCR cycles were: 1 cycle
of 950C for 15 min for enzyme activation, followed by 45
cycles of 940C for 30 sec for denaturation, 600C for 30
sec for primer annealing and probe hybridization and
720C for 1 min for extension. Detection of fluorescence
was done at 600C. Cycle threshold (Ct) values of FAM
and VIC fluorescence were noted from the PCR
amplification curves of BARD1 and GAPDH.

Calculation of BARD1 mRNA expression

The expression of the BARD1 gene was calculated from
the Ct values of BARD1 (target gene) and GAPDH

(reference gene) of each sample. The difference in Ct
value of BRAD1 and GAPDH (DCt) was calculated by
the formula: DCt = Ct of BARD1 - Ct of GAPDH. The
DDCt of BARD1 of each sample was calculated using
the formula: DDCt of BARD1= DCt of BARD1 of selected
sample – average DCt of BARD1of the non-cancerous
tissue (as control). Gene expression level in a given
sample was represented as 2 DDCt.

Data analysis

Statistical analysis was done by IBM SPSS Statistics 25.0
(IBM Corporation, USA). Expression levels of BARD1

mRNA in cancerous and non-cancerous breast tissue

Selection of PCR primers and probes

Primers and probes for BARD1and GAPDH genes were adopted from Reinholz et al. and Al-Mulla et al. respectively.7,23

Primers forBARD1

         Forward primer: 5 ©- GCCTGTCGATTATACAGATGATGAAA- 3 ©

         Reverse primers: 5 ©- CGCTGCCCAGTGTTCATTACT- 3 ©

Primers for GAPDH

           Forward primer 5 ©- TCATTGACCTCAACTACATGGTTT- 3 ©

           Reverse primer, 5 ©- GAAGATGGTGATGGGATTTC- 3 ©

BARD1 probe: FAM-AGAAGAATGAATCATCCTCAGCTAGCCACTGCT-TAMRA

GAPDH probe: VIC- CAAGCTTCCCGTTCTCAGCC- TAMRA
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were compared using the Mann-Whitney U test. The
association of BARD1 mRNA expression status with
reproductive and cancer-related characteristics was done
using Fisher’s Exact test. Reproductive characteristics of
breast cancer patients and non-breast cancer females were
compared using the unpaired t-test for quantitative
variables and the Chi-square (c2) test for the categorical
variables. All statistical tests were two-tailed and a p-
value < 0.05 was considered statistically significant.

Ethical issue

All selected participants were informed that their breast
tissue samples would be used for research purposes.
They were also informed that they had the right to
withdraw their participation from this study at any time.
The study was approved by the Institutional Review
Board of BSMMU (No.: BSMMU/2022/6960, Date:
18.07.2022) and NICRH (No.: NICRH/Permission/2022/
216/1). A memorandum of understanding (MOU) was
also signed by the Department of Anatomy, BSMMU
and Department of Histopathology and Department of
Immunology and Molecular Biology of NICRH.

Results

About 83% of cancers were sporadic breast cancer. All
cancers were diagnosed as invasive ductal carcinoma and
were of histological grade II. Most of the patients were
oestrogen receptors (ER), progesterone receptor (PR), and
Her-2/Neu negative (82.76%, 86.20% and 72.41%
respectively). Lymph node metastasis was found in almost
all (93.33%) of breast cancer patients, but other organ
(distant) metastasis was found in only 10% of patients.

Reproductive characteristics of the breast cancer patients
were similar to those of the females with non-cancerous
breast disorders except for age and total duration of
breastfeeding time. The females with non-cancerous
breast disorders were younger than the breast cancer
patients (mean age ± SD was 33.47 ± 10 and 43.77 ± 9.80
years respectively, p-value = 0.001). The breast cancer
patients breastfed their babies for longer time than that
of the non-cancerous females (mean total breastfeeding
duration ± SD was 4.46 ± 1.79 and 3.42 ± 1.40 years
respectively, p-value = 0.03). Reproductive characteristics
of the participants are presented in Table I.

Table 1 Reproductive characteristics of the breast cancer patients (n = 30) and females without breast cancer (n = 19)

Reproductive characteristic Breast cancer Female without P value
 patient  breast cancer

Mean age ± SD (year) 43.77 ± 9.80 33.47 ± 10 0.001

Mean BMI ± SD (kg/m2) 24.15 ± 3.31 24.17 ± 2.99 0.98
Mean age ± SD at menarche (year) 12.83 ± 0.79 12.79 ± 0.71 0.84
Menstrual cycle, n (%)a

     Regular 22 (73.33) 14 (73.68) 1.00
     Irregular 8 (26.66) 5 (26.31)
Menopausal status,n (%)b

Menstruating 17 (56.66) 16 (84.21) 0.14
Postmenopausal 13 (43.33) 3 (15.79)
Mean age at menopause ± SD (year) 45.08 ± 5.2 43.33 ± 5.6 0.85
Consanguinity of marriage, n (%)b

     Present 2 (6.66) 1 (5.26) 1.00
     Absent 28 (93.34) 18 (94.74)
Parity, n (%)a

     Uniparous 6 (20) 6 (31.58) 0.50
     Multiparous 24 (80) 13 (68.42)
Mean duration ± SD of breast feeding (year) 4.46 ± 1.79 3.42 ± 1.40 0.03

Contraceptive use, n (%)b

     Never used 4 (13.33) 4 (21.05) 0.69
     Used 26 (86.73) 15 (78.95)
Mean duration ± SD of contraceptive use (year) 6.55 ± 5.88 6.46 ± 4.15 0.55

 p value < 0.05 indicates significant. aChi-square (c2) was done, bFisher Exact test was done
Unpaired t test was done to compare the means
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GAPDH mRNA was amplified in all tissue samples.
BARD1 mRNA was not amplified in most of the
cancerous (25 out of 30 samples) and non-cancerous
(14 out of 19 samples) breast tissue (Figure 1a). Samples
in which BARD1 mRNA were amplified the Ct value of
BARD1 amplification curve was higher than that of the
GAPDH, which indicates the reduced expression of
BARD1 compared to expression of house-keeping gene

GAPDH (Figure 1b). The median (IQR) of expression of
BARD1mRNA in cancerous and non-cancerous breast
tissue was 0.0036 (5.62) and 0.83 (13.67) respectively.
There was no statistically significant difference in
BARD1 mRNA expression in cancerous and non-
cancerous breast tissue (Figure 2). We did not find any
association between BARD1mRNA expression and
reproductive or cancer-related characteristics of the
breast cancer patients (Table II).

Table 2: Association of BARD1 expression status with reproductive and cancer related characteristics (n = 30)

Characteristic                        Number of patients      Expression status of BARD1 P-
n (%) Expressed Not expressed value

 (n = 5) (n = 25)
Reproductive characteristics
Age (year) 28-45 16 (53.3) 1 15 0.16

46-69 14 (46.7) 4 10
BMI(kg/m2) 18.5-24.9 22 (73.4) 5 17 0.34

³25 8 (26.6) 0 8
Age at menarche, (year) 12-13 25 (83.3) 3 22 0.10

³14 5 (16.7) 2 3
Menopausal status Menstruating 17 (56.7) 2 15 0.63

Postmenopausal 13 (43.3) 3 10
Parity 1-3 29 (96.7) 4 25 0.17

>3 1 (3.3) 1 0
Duration of breastfeeding (year) 1-2 5 (16.7) 0 5 0.56

>2 25 (83.3) 5 20
Duration of contraceptives use (year) Never used 4 (13.3) 0 4 0.90

1-5 15 (50.0) 3 12
³6 11 (36.7) 2 9

Cancer related characteristics
Age at diagnosis (year) 28-45 16 (53.3) 1 15 0.16

46-69 14 (46.7) 4 10
Family history of cancer Present 5 (16.7) 1 4 1.00

Absent 25 (83.3) 4 21
Lymph node metastasis Present 28 (93.3) 5 23 1.00

Absent 2 (6.7) 0 2
Distant metastasis Present 3 (10.0) 0 3 1.00

Absent 27 (90.0) 5 22
Oestrogen receptor* Positive 5 (16.7) 0 5 0.47

Negative 24 (80.0) 5 19
Progesterone receptor* Positive 4 (13.3) 0 4 0.55

Negative 25 (83.3) 5 20
Her-2/Neu receptor* Positive 8 (26.7) 1 7 0.83

Negative 21 (70.0) 4 17

*Hormone receptor was tested in 29 patients
P value <0.05 indicates significant; Fisher’s Exact Test was done
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Discussion

BARD1 gene expression varies greatly in breast cancer
tissue of different populations. A study conducted by
Chen et al. found significantly higher BARD1 gene
expression in invasive ductal carcinoma than in normal
breast tissue20. On the other hand, Reinholz et al. found
lower expression of BARD1 in invasive breast cancer
than in normal breast tissue7. In our study, BARD1 gene
was not amplified in most of the cancerous and non-
cancerous breast tissues, may indicate non-expression
of BARD1. We found reduced expression of BARD1 in
rest of the samples and did not find any difference in
the expression of this gene in cancerous and non-
cancerous tissue with benign breast disorders. Reduced
expression in cancer tissue is supported by Reinholz et

Figure 1. BARD1 and GAPDH mRNA amplification curve (in log scale) in multiplex real-time RT-PCR. a. GAPDH

mRNA (green curve) was amplified but BARD1 mRNA was not. b. Both BARD1 (blue curve) and GAPDH (green

curve) mRNA were amplified. RFU: Relative fluorescence units.

Figure 2. Expression of BARD1 mRNA in cancerous

and non-cancerous breast tissue.

al. findings. A recently conducted study on the same
population found reduced or non-expression of BRCA1

in both cancerous and non-cancerous breast tissue.35

As BARD1-BRCA1 complex maintains genomic integrity
and tumour suppression, deficiency of this complex
might be responsible for progression of cancer or such
benign disorders.

The reproductive characteristics of our breast cancer
patients are consistent with other Bangladeshi studies
conducted on breast cancer patients.24-27 However, our
finding regarding nutritional status is different from that
of a study that reported 45.50% of Bangladeshi breast
cancer patients were undernourished.28 Our finding is
also different from a Turkish study that found the risk
of breast cancer increased in females with high BMI.29

The risk of breast cancer increases with the early age of
menarche and the late age of menopause due to the
longer period of exposure to ovarian hormones.30 The
age at menarche of our patients is consistent with a
study on Japanese population (12.9 years).31 The
menopausal age of our patients is consistent with a
study on the Indian population.32 Studies found the
lifetime duration of breastfeeding among women of
reproductive age was inversely proportionate with the
risk of breast cancer patients33. Other studies found a
decreasing trend in breast cancer risk with an increasing
total duration of breastfeeding among women of
reproductive age34. However, our observation does not
coincide with any of those findings, as all of our breast
cancer patients breastfed their babies for a significantly
longer duration than that of the non-cancerous patients.
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The mean age at diagnosis of breast cancer was 42.70
years in our study, which is the youngest among the
other Bangladeshi studies.24-27 In the present study, all
of the breast cancers were diagnosed as invasive ductal
carcinoma (IDC) and of grade II. This finding is similar
to the finding of other studies on Bangladeshi breast
cancer patients by Amee et al., Nishat et al. and Yazdani-
Charati et al.26,35,36 Our findings are also consistent
with an Indian study conducted by Soni et al37. Axillary
lymph node involvement is important for evaluating the
prognosis and guiding the treatment of breast cancer
patients38. We observed almost all patients have lymph
node metastasis but distant metastasis was found in
about 10% of patients. This finding is also consistent
with other Bangladeshi studies on breast cancer
patients.24-27 The majority of the breast cancer patients
in our study were ER, PR and Her-2/Neu negative. This
finding is also similar to Amee et al. but it is different
from Soni et al. where about 40% of patients were ER+ve,
40.4% were PR+ve.24,37

We measured BARD1mRNA expression in 30 FFPE
breast cancer tissue blocks and 19 FFPE non-cancerous
breast tissue blocks from females with heterogenous
noncancerous breast lesions which is a limitation of our
research. It would be better if we could include normal
breast tissue from a normal healthy female. But, it could
not be ethically possible. However, the analysis would
be better if the research could be done with a larger
sample size.

Conclusion

BARD1 mRNA expression is similar in cancerous and
non-cancerous breast tissue and the expression is not
associated with reproductive and cancer-related
characteristics of the breast cancer patients of
Bangladesh. The result of this research may indicate
the necessities of a follow up study involving larger
number of breast cancer patients as well as females with
non-cancerous breast disorders to evaluate the
prognosis of these patients.
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Abstract:

Post-mastectomy radiotherapy plays a significant role in the

multidisciplinary treatment of breast cancer. However, there is ongoing

debate about whether internal mammary node irradiation (IMNI) is

essential. IMNI is typically recommended for patients with tumours located

in the central or medial areas of the breast.

A 55-year-old female patient, diagnosed with T1N0M0 invasive ductal

carcinoma (IDC) in the upper and outer quadrant of the right breast,

underwent simple mastectomy with adequate axillary clearance but did not

receive adjuvant loco-regional radiotherapy. She now presents with an

isolated recurrence in the internal mammary lymph node and was treated

with internal mammary node irradiation alone.
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Introduction:

Internal mammary node (IMN) involvement is a known
poor prognostic factor for survival in patients with breast
cancer.1 Pathologic IMN involvement was found in 28-
52% of patients with axillary lymph node (ALN)
metastasis while 5-17% of those without ALN
metastasis.2 Regarding the location of tumors, it is
reported that 54% of central and inner quadrant tumors

and 18% of lateral quadrant tumors were associated
with positive internal mammary lymph node (IMLN).3

We treated a case of isolated internal mammary lymph
node recurrence, despite negative axillary lymph node
and tumour being located in lateral quadrant of breast.
She was treated with regional internal mammary nodal
irradiation.
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A 59-year-old woman underwent right mastectomy with

axillary clearance for a T1 grade-1 invasive ductal

carcinoma in 2020. None of the 10 dissected lymph

nodes were involved by the tumor. The tumor was in

the upper and outer quadrant of the breast. Her Estrogen

and Progesterone receptors were positive, and HER-2

was negative.  The patient did not receive radiotherapy

post-operatively. She subsequently received adjuvant

chemotherapy with CMF (Cyclophosphamide 600mg/

m², Methotrexate 40mg/m² and 5-FU 600 mg/m²) regimen.

Then, she was on endocrine therapy. After 6 months,

she presented with pain in the central part of chest and

follow up Contrast Enhanced Computed Tomography

(CECT) of chest showed an enlarged right internal

mammary lymph node (Figure 1).

No significant cardiac and/or pulmonary acute toxicities
were developed during radiotherapy. The doses of
organs at risk were within tolerance limit. Left lung and
right lung received doses of V12<25% and V16<25%
respectively as well as cardiac dose V21<25%. Response
evaluation was done during radiotherapy on the 3rd week
by CT image which showed partial response (Figure 3).
Now, the patient is asymptomaticc

Figure 1: CECT of chest image showing enlargement

of right sided internal mammary lymph node at a level

of the second right anterior intercostal space.

CT guided core biopsy of the lymph node followed by
histopathology revealed metastatic ductal carcinoma.
On re-staging evaluation, no distant metastasis was

found. This isolated internal mammary nodal (IMN)
recurrence was treated with radiation by a total dose of
50 gray in 25 daily fractions. The radiation was delivered

by Intensity Modulated Radiation Therapy Technique
(IMRT) with 6 MV photon beam to reduce cardiac and
lung doses (Figure 2).

Figure 2: Internal mammary lymph node irradiation

by Intensity Modulated Radiation Therapy Technique

(IMRT).

Figure 3: CECT of chest image showing partial

response during radiotherapy on 3rd week at a level of

the second right anterior intercostal space.

Discussion:

In the parasternal region, the IMN chain is a regional
nodal drainage basin. Those nodes are situated along
the internal mammary vessels in upper 3 intercostal
spaces. Positive IM nodes having twice the chance of
recurrence or death at 10 years.4 The diagnosis of IMLN
recurrence was based on clinical presentation and chest
CT-scan.5 Common presentations are parasternal
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swelling with concomitant pain or skin involvement.
While some patients might incidentally be diagnosed
with IMLN recurrence during routine follow-up by chest
CT-scan. A local lump and sternal erosion on the side of
the treated breast was the typical CT-scan presentation.
About half of the IMLN recurrences were found to be at
multiple levels and were most seen in the second or
third intercostal spaces. Isolated IMLN recurrence is
rare, and its risk factors have not yet been clarified.
Location of the tumour and positive ALN have been
reported as high-risk factors of IMLN involvement.6

Rarely axillary lymph node negative patient with lateral
location of tumor may recur in IMLN. Post-mastectomy
radiation delivered to IMLN demonstrated significant
risk reduction in terms of loco-regional recurrence in
such high risk tumours.7 In regards to these studies,
recurrence in internal mammary lymph node in our patient
is quite less expected and contradicts those findings.
This is a rare presentation.

Conclussion:

A Negative axillary lymph node does not always infer
negative internal mammary lymph nodes and same goes
for positive axillary lymph nodes. Inaccurate prediction
of internal mammary lymph nodes metastasis might lead
to over- or under-treatment. To overcome this, we need
better imaging modality PET-CT scan which will help in
proper evaluation of the metastatic status in these nodes
and thus guide us for individualized internal mammary

lymph nodes irradiation. The risk of metastasis in internal
mammary lymph nodes, based on the status of axillary
lymph nodes metastasis, is not always reliable.
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Abstract:

Carcinoma en cuirasse (CeC) is an uncommon form of cutaneous metastasis

of breast cancer, characterized by diffuse sclerodermoid induration of the

skin, with the skin of the chest wall being studded with carcinomatous

indurated plaques. CeC can mimic postirradiation morphea, inflammatory

breast cancer, radiation dermatitis, herpes zoster, and other cutaneous

metastases.

We report the case of a 28-year-old female with a prior history of right

breast invasive ductal carcinoma diagnosed 2 years earlier. Initially, she

was diagnosed with invasive ductal carcinoma (T2, N2, M0) that was

HER2, ER, and PR negative, and underwent a modified radical mastectomy

followed by chemotherapy and radiotherapy. Histopathology of the lesional

skin biopsy from the plaque was consistent with invasive ductal carcinoma.

The patient also had a metastatic lesion in the left axillary lymph nodes at

the time and was referred to the medical oncology department, where she

was treated with gemcitabine and cisplatin. Any unexplained skin changes

in breast cancer patients should be considered as carcinoma en cuirasse.

Many advanced therapeutic options are available for metastatic breast

cancer, and based on this case, patients with this condition may experience

better outcomes.

Keywords: Carcinoma en cuirasse, Cutaneous metastasis, Breast cancer,

Invasive ductal carcinoma
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Introduction:

Carcinoma en cuirasse (CeC), also known as scirrhous
carcinoma, is a rare form of cutaneous metastasis of
breast cancer.1 This type of cutaneous metastasis
causes lymphatic blockage and eventual thickening of
the chest wall skin, along with dermal and subcutaneous
tissue fibrosis, resulting in an armor-like encasement of
the trunk.2 Among breast cancer patients, this
phenomenon is typically observed months to years after
mastectomy.3 A retrospective study found that CeC was
the first sign of cancer in 59 out of 7,316 breast cancer
patients, emphasizing that unexplained skin
involvement should not be overlooked.4

Case Report:

A 28-year-old female presented in April 2022 with an
enlarging mass in the right breast. She was multiparous
and had been taking oral contraceptive pills for the last
10 years. Fine-needle aspiration and excisional biopsy
of the lump were consistent with grade II infiltrating
ductal carcinoma. HER2, ER, and PR receptor status
were negative. She received several cycles of
chemotherapy and radiotherapy, followed by a right
modified radical mastectomy.

In April 2024, she was referred to the Dermatology OPD
with painful lesions on the right chest wall for 7 days.
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The lesions were severely painful, and she had also
developed swelling in the left axillary lymph nodes. On
examination, a well-circumscribed, erythematous, tender,
sclerosed plaque was observed, studded with papules
and a few vesicles. Some ruptured vesicles showed
signs of ulceration (Fig. 1). Initially, the lesions appeared
to resemble herpes zoster, and she was treated
accordingly. However, a week later, the patient returned
for follow-up, and her symptoms had worsened.

metastasis of invasive ductal carcinoma. Routine
investigations were normal, and a chest X-ray and
abdominal ultrasound were also unremarkable.

The patient was referred to the medical oncology
department for further management. Palliative
chemotherapy was initiated, with gemcitabine and
cisplatin, during the preparation of this report.

Discussion:

Breast cancer is the most frequently diagnosed
malignancy in women worldwide.5 Cutaneous metastasis
of breast cancer is associated with advanced stages of
the disease and a poorer prognosis.6 The median
survival of breast cancer patients with cutaneous
metastases is 13.8 months, with a 3.1% 10-year survival
rate.7 Carcinoma en cuirasse is a special fibrotic form of
cutaneous metastasis, spreading rapidly and
enveloping the trunk like leather armor.8 The duration
from cancer diagnosis to cutaneous metastasis may
vary; however, it is generally observed within 3 years of
diagnosis.9

The clinical presentation of CeC includes two stages.
Initially, it manifests as scattered, flesh-colored nodules
on an erythematous skin surface and eventually
coalesces into a sclerodermoid plaque, as seen in our
patient.10 Mahore et al. reported a case of a 50-year-old
female who presented with nodular skin lesions,
accompanied by indurated skin resembling a keloid.³

Similarly, Salemnis et al. described a 60-year-old woman
who developed a painful erythematous lesion that later
became indurated and was studded with papules and
vesicles.11 These features are also similar to our case.

The specific clinical manifestations of CeC may lead to
confusion with several other skin diseases, including
postirradiation morphea, inflammatory breast cancer,
radiation dermatitis, and other cutaneous metastases.
Postirradiation morphea is an uncommon complication
following radiation therapy, typically presenting as an
erythematous indurated plaque, which may be mistaken
for metastatic carcinoma.12 However, histopathology
can distinguish these conditions.

Prajapati et al. reported the case of a 22-year-old woman
who had previously undergone a right modified radical
mastectomy for infiltrating ductal carcinoma (IDC) Not
Otherwise Specified (NOS) grade II with triple-negative
receptor status. One year later, she presented with a

Figure 1: Erythematous indurated plaque studded with

papules and vesicles.

A skin biopsy of the lesion was performed, which
revealed invasive ductal carcinoma. The tumor cells were
moderately differentiated (Fig. 2). Immunohistochemistry
was not conducted due to financial constraints.
Histopathology of the left axillary lymph node showed

Figure 2: Histopathology of lesional skin revealed

moderately differentiated invasive ductal carcinoma

Cancer J Bangladesh Volume 5(2): July 2024

92



93

lump in the left breast and multiple cutaneous lesions
on the right chest wall and left breast, which had been
present for 5 months. Cutaneous metastasis or
carcinoma en cuirasse developed on the right side after
mastectomy, while the lesions on the left side were part
of the initial presenting symptoms.13 Our patient did
not develop a contralateral breast lump; however, cancer
had metastasized to the contralateral lymph nodes.

There is no established treatment consensus for CeC
due to the rarity of this malignancy. However, reports
indicate that chemotherapy, local irradiation, skin grafts,
hormonal antagonists, and non-steroidal anti-
inflammatory drugs have shown some success.6,14,15

A case of CeC presenting as invasive ductal breast
cancer is reported here to highlight the phenomenon of
cutaneous metastasis. The diagnosis of CeC relies on
clinical and histopathologic features, which distinguish
it from other entities described herein. Despite its rarity,
early diagnosis and intervention of CeC are critical for
dermatologists.

Conclusion:

Carcinoma en cuirasse is rare; however, any unusual
skin findings, particularly in patients with a history of
or active breast cancer, should raise suspicion for this
condition to ensure appropriate staging and treatment.
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Abstract:

Retinoblastoma, the most common primary intraocular malignancy in

children, presents significant challenges in developing countries due to

high prevalence rates, delayed diagnosis, and limited access to healthcare

resources. The management of advanced intraocular retinoblastoma is

highly complex, requiring personalized approaches tailored to the disease

stage (as per the International Classification of Retinoblastoma, ICRB),

genetic predisposition, psychosocial dynamics, cultural beliefs, and

available institutional resources. Enucleation remains the first-line therapy

for advanced cases, particularly in unilateral disease, offering an affordable,

effective, and life-saving intervention when performed promptly. Delayed

enucleation—beyond three months from diagnosis—is associated with

increased mortality due to the risk of metastasis. Enucleation also provides

critical diagnostic and prognostic value through histopathological

evaluation and genetic testing, guiding subsequent treatment decisions.

Pre-enucleation chemotherapy, often used in attempts to salvage the eye,

can obscure high-risk pathological features, reduce surveillance accuracy,

and inadvertently increase the risk of metastatic death in advanced cases.

The 8th edition of the American Joint Committee on Cancer (AJCC) staging

system offers an evidence-based framework for precise cancer staging,

enabling physicians to assess the risk of metastatic death and recommend

safe, appropriate treatment options. Risk-stratified adjuvant chemotherapy

based on histopathological findings significantly improves survival

outcomes in high-risk cases. Implementing a risk-based, resource-adapted

treatment strategy in resource-limited settings is essential to optimize

outcomes. Strengthening healthcare systems, improving early detection,

ensuring timely access to affordable treatments, and fostering international

collaborations are crucial steps toward addressing disparities in

retinoblastoma care. By prioritizing early enucleation, accurate

histopathology, and timely adjuvant therapy, we can enhance survival

rates and improve the quality of life for children with advanced intraocular

retinoblastoma in low-resource environments.
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resource-limited settings, AJCC staging, WHO Global Initiative

for Childhood Cancer, adjuvant chemotherapy
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Introduction:

First described 200 years ago by James Wardrop1,
retinoblastoma (RB) is most common primary intraocular
malignancy in children. Globally, it occurs in

approximately 1 in 15,000–20,000 live births, resulting in
around 9,000 new cases annually.2 Although RB does
not exhibit specific geographic or population hotspots,

its highest burden is observed in regions with large
populations and high birth rates, particularly in Asia
and Africa.2 Tragically, regions with the highest

prevalence also experience the highest mortality rates,
with 40–70% of diagnosed children dying from the
disease, compared to only 3–5% in developed regions

such as Europe, Canada, and the USA.3

Over the past century, significant advancements in
diagnosis and treatment have revolutionized RB
management in high-income countries, reducing

mortality from over 95% to achieving survival rates
exceeding 95%.4 This remarkable progress has made
RB a standout success story in paediatric oncology,

with a 5-year survival rate of 99% in high-income settings,
offering the best prognosis among paediatric cancers.
In high-income countries (HIC), treatment priorities have

evolved from ensuring survival to preserving the eye
(globe) and maintaining useful vision. Conversely, in
low- and middle-income countries (LMICs), delayed

diagnosis and advanced disease presentation remain
major challenges, with the primary focus still being the
prevention of death.4

The striking disparity in outcomes highlights the
pressing need to address technological and
socioeconomic barriers in underprivileged regions. As

one of the six priority paediatric cancers under the World
Health Organization’s Global Initiative for Childhood
Cancer (GICC), RB offers a unique opportunity for

intervention due to its recognizable clinical signs.
Awareness campaigns can play a critical role in reducing
diagnostic delays and preventing advanced

presentations.5 The GICC aims to increase childhood
cancer survival rates in LMICs from the current 20–30%
to 60% by 2030, potentially saving one million additional

lives. Achieving this target requires strengthening
healthcare infrastructure, improving access to affordable
treatments, and fostering international collaboration to
ensure equitable care for all children affected by RB.

Methodology:

This review aims to provide a comprehensive overview
of the current state of retinoblastoma management, with
a particular focus on advanced intraocular cases in
developing countries. It aims to highlight the challenges
faced in resource-limited settings, including delayed
diagnosis, limited access to modern treatment modalities,
and socioeconomic barriers contributing to poor
outcomes. Additionally, the review emphasizes
evidence-based strategies for improving survival rates,
such as early enucleation, accurate histopathological
evaluation, and timely adjuvant chemotherapy. A
comprehensive search was performed using electronic
databases such as PubMed and Google Scholar.
Keywords included “retinoblastoma,” “advanced
intraocular retinoblastoma,” “management in
developing countries,” “enucleation,” “histopathology,”
“adjuvant chemotherapy,” and “global disparities.”
Articles were selected based on their relevance to the
epidemiology, diagnosis, and treatment of
retinoblastoma, explicitly focusing on low- and middle-
income countries (LMICs). Priority was given to studies
discussing advanced disease management, enucleation
outcomes, histopathological findings, and adjuvant
therapies.

Epidemiology:

Retinoblastoma serves as a classic example of
developmental tumours, accounting for 17% of neonatal
cancers, 13% of infantile cancers, 6% of all paediatric
cancers in children under five, and 3% of cancers in
children under 15.5 About 80% of retinoblastoma cases
are typically diagnosed before age three. The incidence
of this disease varies across countries, with middle-
income nations contributing approximately 69% of
cases, low-income countries 20%, and high-income
countries 11%. Around 70–75% of retinoblastoma cases
are unilateral and sporadic, while the remaining 25% are
bilateral and inherited, usually presenting at a younger
age.6 Globally, the incidence of retinoblastoma is
estimated at 1 in 16,000 to 18,000 live births, with most
of the burden concentrated in India, China, Indonesia,
Pakistan, Bangladesh, and the Philippines.7

In Bangladesh, where no nation-wide population-based
cancer registry exists, a hospital-based study conducted
at the National Institute of Cancer Research and Hospital
revealed that among 4,458 childhood cancer patients
treated at the Paediatric Haematology & Oncology
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Department from 2008 to 2019, 648 (14.5%) were
diagnosed with retinoblastoma. This included 306 cases
(22.6%) from 2008–2013 and 366 cases (11.8%) from
2014–2019.8

India carries the highest burden of retinoblastoma
globally, particularly within the Asia-Pacific region, with
approximately 1,500 new cases diagnosed annually.4

Following India, China reports the second-highest
number of new retinoblastoma cases.9

Clinical Features:

Retinoblastoma (RB) is typically diagnosed around 18
months of age, with 95% of cases identified by the age
of 5 years. The most common presenting symptoms
include leukocoria (white pupillary reflex), strabismus
(squint), a painful red eye, and poor vision. In addition
to these typical features, RB can present with atypical
manifestations such as pseudohypopyon, vitreous
haemorrhage, or proptosis, which may pose diagnostic
challenges. The presence of multiple primary tumours
within the eye or bilateral retinoblastoma strongly
suggests an inherited form of the disease associated
with germline mutations in the RB1 gene. It often results
in earlier onset and bilateral involvement.10

Early recognition of both typical and atypical features
is critical for timely diagnosis and appropriate
management, particularly in regions where delayed
presentation and limited healthcare access are prevalent.
Prompt identification of symptoms can significantly
improve outcomes and reduce mortality in affected
children.

Diagnosis:

The diagnosis of retinoblastoma is primarily clinical,
with biopsy being contraindicated due to the risk of
tumour dissemination. A detailed ocular examination
under general anaesthesia (EUA) is essential for
diagnosis and staging.11 A B-scan ultrasound (USG)
typically shows a rounded or irregular mass within the
eye, marked by high internal reflectivity. This
characteristic corresponds to the presence of
intralesional calcifications, which are a hallmark feature
of retinoblastoma.10 Magnetic resonance imaging (MRI)
is highly effective in identifying calcifications within
the tumour, playing a crucial role in diagnosis,
significantly when the fundus view is obstructed.
Calcifications can be detected with significant sensitivity
and specificity on T2-weighted images, often eliminating

the need for CT scans.12 MRI is also vital for staging,
assessing whether the tumour has extended beyond
the eye. It enables precise detection of extraocular
invasion at critical sites such as the optic nerve, choroid,
and sclera. Additionally, MRI is used to screen for
trilateral retinoblastoma. In this condition, an intracranial
tumour (commonly in the pineal or suprasellar region)
occurs alongside retinal tumours, necessitating
comprehensive imaging of the brain.5

Grouping and stating of advanced intraocular

retinoblastoma:

The 8th edition AJCC RB staging system uniquely
stratifies clinical high-risk retinoblastoma (RB) features
within the cT2 and, especially, the cT3 categories. In
contrast, previous classification systems grouped the
clinical features outlined in cT3 into a single cluster,
termed “group E.” Past definitions for group E were
never standardized, leading to significant confusion.
For example, the International Classification for
Retinoblastoma (ICRB), also known as the Wills Eye
Hospital (WEH) group E, includes any tumour more
significant than 50% of the globe’s volume. On the other
hand, the International Intraocular Retinoblastoma
Classification (IIRC), or Children’s Hospital of Los
Angeles (CHLA) group E, includes diffuse infiltrating
RB without specific size criteria. The AJCC 7th edition
RB staging assigned high risk to tumours greater than
2/3 of the eye’s volume. This lack of harmonization
created confusion, hindered research meta-analyses,
and posed risks for suboptimal treatment protocols in
patient management.13

Advanced intraocular RB is defined by the 8th edition
American Joint Committee on Cancer (AJCC) categories
cT2 and cT3.13 The AJCC clinical stage is also an
independent predictor of globe survival; however, this
staging system is not widely used for reporting clinical
outcomes in published studies. A meta-analysis revealed
that all included studies reported outcomes using some
form of the A-E grouping system.14 Various classification
systems for RB have been developed to predict vision
salvage, globe salvage, and survival.

In a global study of retinoblastoma, advanced intraocular
retinoblastoma (group E) was identified as the most
frequent state of RB at presentation.15 Importantly,
metastatic RB occurs exclusively in patients with
advanced intraocular RB (group D or E eyes).16 The

Cancer J Bangladesh Volume 5(2): July 2024

96



97

AJCC pTNM staging system is critical in evaluating the
risk of tumour dissemination and guiding subsequent
treatment decisions after enucleation.9 This highlights
the importance of adopting standardized and globally
recognized staging systems to improve diagnosis,
treatment planning, and outcomes for children with
retinoblastoma.

patients. Various studies have analysed clinical features
that may predict high-risk pathology and, consequently,
the risk of systemic metastasis. Glaucoma or
buphthalmos was found to be associated with high-risk
pathology in a study of 182 consecutive patients with
unilateral RB treated with primary enucleation. In
contrast, conditions such as hyphema, orbital cellulitis,
and diffuse infiltrative RB, collectively called
“inflammatory eye,” were not linked to high-risk
pathology, and mortality was not analysed in this
context.17 A large study involving 326 primarily
enucleated eyes concluded that vitreous haemorrhage,
hyphema, staphyloma, and orbital cellulitis were
predictors of high-risk pathology.18

Despite extensive literature identifying clinical high-risk
features, only the AJCC staging system currently
provides a prognosis-based risk stratification framework
to support safe clinical decision-making.19,20 Tomar et
al. conducted a large multicenter data-sharing study,
which provided statistically significant evidence
demonstrating that neovascular glaucoma or
buphthalmos, intraocular haemorrhage, and aseptic
cellulitis are associated with an increased risk of
metastatic death. Further analysis, stratified by treatment
modality, revealed that the subcategories cT3c
(glaucoma) and cT3e (orbital cellulitis) carry a
significantly different risk of metastasis-related death
depending on whether the patient undergoes primary
enucleation or attempts eye salvage with systemic
chemotherapy. This difference may be explained by
intraocular pressure-related scleral thinning or
inflammation-induced breaches in the sclera. In contrast,
no significant difference in survival was observed across
the three treatment arms for the subcategory cT3d
(intraocular haemorrhage). A possible explanation is that
bleeding may obscure the true extent of the tumour.
Lastly, the authors found no significant association
between anterior segment involvement and metastatic
death. However, this finding should be interpreted with
caution, as the registry’s clinical data did not account
for the specific involvement of the ciliary body and pars
plana, which may have resulted in the downstaging of
eyes that could otherwise have been classified under
the cT3b subcategory.13

Advanced age at presentation was found to confer a
worse prognosis, a finding supported by evidence from
a recent study conducted by Aschero et al. in which

  IIRC Group D Group E

  ICRB Group D Group E

Fig. 1 Showing classification boundaries of advanced

intraocular RB (Group D & E) by the International

Intraocular Retinoblastoma classification & the

International Classification of Retinoblastoma system

(Modified from Sedaghat et al. Canadian Journal of

Ophthalmology 2024;59(5):e635-e641)

Management:

Managing retinoblastoma requires carefully integrating
multidisciplinary care involving a team of paediatric
oncologists, ophthalmologists, radiologists, radiation
oncologists, child psychologists, social workers, nurses,
and genetic counsellors.10 Genetic testing, counselling,
and screening of at-risk family members are essential to
this management strategy.11 In cases of advanced
intraocular retinoblastoma, attempting globe salvage
with systemic chemotherapy instead of opting for
primary enucleation increases the risk of death due to
metastasis. Delayed enucleation in advanced intraocular
retinoblastoma further elevates this risk. Specifically,
the risk is increased 3.3-fold when systemic
chemotherapy is followed by secondary enucleation
and 4.9-fold when chemotherapy is combined with eye
salvage efforts. Therefore, primary treatment for
advanced retinoblastoma must be carefully
considered.13 Best practices as defined by
ophthalmologists sometimes differ from those proposed
by paediatric oncologists. The trend of favouring
systemic chemotherapy over primary enucleation has
resulted in an increased risk of metastasis-related
mortality. In resource-limited settings, reliable clinical
stratification of high-risk features is the most valuable
tool to guide clinicians in decision-making regarding
adjuvant therapies.13

Clinical High-Risk Features:

A thorough primary ophthalmic evaluation is crucial for
guiding the management of retinoblastoma (RB)
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increasing age was correlated with high-risk genomic
features.21

Histopathological High-Risk Features for adjuvant

Chemotherapy: Metastasis represents the most critical
poor prognostic factor in retinoblastoma (RB). While
clinical findings may not reliably predict metastasis risk,
histopathological data can provide a more reasonable
estimate. Patients presenting with glaucoma and/or
buphthalmos are significantly more likely to exhibit
histopathologic high-risk features (HRFs).18

Gupta et al. reported that HRFs were present in 20.4% of
children in developed countries, compared to 54.2% in
developing countries.22 The increased risk of metastasis
observed in developing countries may be attributed to
delays in diagnosis and treatment. However, the
possibility of differing biological behaviour of tumours
could also be a contributing factor.

Table I: Histopathological risk features based on

tumour invasion of ocular structures10

Site Type of involvement Risk of metastatic
disease

Choroid Focal invasion <3 mm Not increased

Massive invasion Increased
³3 mm

Optic nerve Prelaminar Not increased
Lamina cribrosa Not increased
Postlaminar Increased
At surgical margin Increased
Subarachnoid Increased

Others Anterior segment Increased
invasion
Neovascularization Increased
with iris with glaucoma
Extensively necrotic Increased
retinoblastoma
Buphthalmus Increased

Optic nerve invasion:

The prognosis of retinoblastoma is significantly
influenced by the degree of optic nerve invasion. As
shown in Table 8, there is a direct association between
the extent of optic nerve invasion and mortality.10

Specifically, an optic nerve stump measuring less than 5
mm attached to the enucleated eye is associated with a

worse prognosis compared to stumps exceeding 5 mm.18

In histopathology reports, it is crucial to document the
precise level of tumourinvasion along the optic nerve,
including classifications such as prelaminar, laminar,
postlaminar, involvement at the surgical cut margin, and/
or extension into the subarachnoid space.10

Table 2: The association of extent of optic nerve

invasion and mortality rate10

Extent of optic nerve invasion Mortality rate (%)

Optic nerve not involved 10

Superficial invasion 10

Presence of tumour up to the lamina 29

cribrosa

Invasion of the tumour posterior to 42

the lamina cribrosa

The presence of tumour at the 80

transected surgical margin

Genetics of RB:

The discovery of the RB1 gene at chromosome 13q14 in
the 1980s confirmed that RB1 was the first tumour-
suppressor gene.3 In both heritable and non-heritable
retinoblastoma, biallelic mutations of the RB1 tumour-
suppressor gene initiate tumour growth. Inheritable
retinoblastoma, the first RB1 mutation (M1), is
constitutional, predisposing the child to retinal tumours.
Somatic mutations (M2) in one or more retinal cells trigger
tumour growth. Very rarely, primitive neuroectodermal
tumours arise in the pineal or suprasellar region, resulting
in trilateral retinoblastoma. Germline testing to identify
specific mutations is essential for effectively counselling
families. Genetic testing for RB1 is now considered the
standard of care in Canada and other developed
countries23, but it remains unavailable in many
developing countries.10

Treatment of Retinoblastoma:

The optimal treatment approach for retinoblastoma is
determined by several key factors, including the tumour
stage as defined by the International Classification of
Retinoblastoma (ICRB), whether cancer has spread
beyond the eye (extraocular involvement), results from
genetic (germline) testing, the family’s social and
psychological circumstances, and the medical resources
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available at the treating institution.24 In advanced cases,
treatment often involves a multimodality approach,
which may include enucleation, intravenous
chemotherapy (IVC), and, in certain situations, external
beam radiotherapy (EBRT). In low- and middle-income
countries, advanced technologies such as intraarterial
chemotherapy (IAC) and intravitreal chemotherapy
(IVtrC) are typically not available, limiting treatment
options.

Enucleation:

Enucleation is a surgical procedure used in managing
retinoblastoma (RB), involving the removal of the
affected eyeball while preserving the surrounding
muscles. During the procedure, the optic nerve is
severed, and an artificial implant is inserted to maintain
the volume of the globe. Although enucleation results
in the loss of the eye, it achieves a 99% cure rate for RB
in that eye.25 Most Group E eyes are best managed with
enucleation, as the chances of vision salvage are poor,
and there is a high risk of metastasis. Additionally,
enucleation allows for identifying high-risk features
(HRFs) in the eye, which may necessitate more
aggressive treatment.26

When deciding between enucleation and globe salvage
for advanced intraocular retinoblastoma, carefully
evaluating the risk-benefit ratio is critical, as these eyes
may harbour high-risk RB, posing a potentially life-
threatening risk. A comparative analysis of 524 RB
patients from India and the U.S. found that Asian Indian
patients faced a fivefold higher likelihood of optic nerve
invasion and a threefold increased risk of massive
choroidal invasion compared to American patients.27

The incidence of high-risk RB ranges from 15–17% in
Group D eyes and 24–50% in Group E eyes. For eyes
exhibiting clinical features predictive of high-risk RB,
enucleation is recommended over globe salvage
strategies to avoid fatal outcomes. Furthermore, globe
salvage treatments for advanced RB require significantly
more examinations under anaesthesia (EUAs)—
averaging 16 versus 7 for primary enucleation—a
disparity that may adversely affect neurological and
cognitive development in children.27

On the other hand, there is no international consensus
on a threshold retinoblastoma stage above which
primary enucleation is required. However, it is widely
accepted that advanced Group D tumours (IRC

classification) / advanced cT2b (TNMH classification)
occupying two-thirds or more of the vitreous cavity, or
with massive vitreal and/or subretinal seeding, and
advanced Group E tumours / advanced cT3a-e tumours
usually require primary enucleation. Recent
advancements and improvements in selective ocular
administration routes, such as ophthalmic artery
catheterization29,30 or intravitreal injections,31 have
expanded the indications for conservative management.
Exceptionally, Group E / cT3b eyes with limited anterior
segment invasion may be eligible for conservative
management, relying on the availability of intravitreal
or intracameral chemotherapy.32,33 Zhao et al.’s study
concludes that chemotherapy before enucleation in
group E eyes with advanced retinoblastoma downstage
pathological evidence of extraocular extension and
delaying enucleation beyond 3 months after diagnosis
increases the risk of metastatic death due to reduced
surveillance and suboptimal management of high-risk
disease.9

Intravenous Chemotherapy (IVC):

Intravenous chemotherapy (IVC) remains the most
widely used treatment approach for retinoblastoma (RB).
It is used for chemoreduction prior to enucleation and
in the adjuvant setting after enucleation. In most
European countries, chemotherapy regimens typically
combine vincristine (88.5%), etoposide (96.2%), and
carboplatin (100%). In certain treatment centers,
additional medications such as cyclophosphamide
(26.9%), ifosfamide (7.7%), or topotecan (7.7%) are also
utilized.34

Chemoreduction:

While IVC demonstrates effective tumour control in
early-stage disease, its efficacy in advanced Group D
and E RB is suboptimal when using standard triple-
drug (vincristine, etoposide, carboplatin) chemo-
reduction regimens. Carboplatin-based protocols are
recommended as first-line therapy; however, if
unavailable, an alternative regimen combining
cyclophosphamide, vincristine, and doxorubicin may
be considered. Although chemoreduction has shown
promise in managing Group E eyes, enucleation is still
preferred for unilateral Group E cases, as preoperative
chemotherapy can downstage the tumour, mask risks of
tumour extension, and increase the risk of metastatic
death.9 The role of high-dose carboplatin in improving
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globe salvage in intraocular retinoblastoma was recently
evaluated in a randomized controlled trial, which found
no significant improvement in the proportion of globe
salvage with the use of higher doses of carboplatin.35

Adjuvant Chemotherapy (Chemo-prophylaxis):

Adjuvant chemotherapy is administered when high-risk
histopathological features (HRFs) are present in the
enucleated specimen. The doses are similar to those
employed in chemoreduction, and four to six cycles of
adjuvant chemotherapy are recommended. In a study
by Honavar et al., among 80 patients with HRFs, only
4% developed metastasis after receiving adjuvant
chemotherapy, compared to 24% of those who did not
receive it.26

The benefits of adjuvant therapy must be carefully
balanced against its potential side effects. Short-term
side effects may include temporary bone marrow
suppression and an increased risk of febrile neutropenia.
In Central America, the AHOPCA group reported a
treatment-related mortality rate of 4% following VEC
chemotherapy (vincristine, etoposide, carboplatin). In
contrast, in Europe and North America, treatment-
related mortality after standard chemotherapy for
retinoblastoma is nearly 0%. Ototoxicity remains a
possible concern, although it appears uncommon in
most patient groups; regular monitoring is nonetheless
recommended. There is evidence that chemotherapy
using alkylating agents or topoisomerase inhibitors may
increase the risk of secondary cancers, particularly in
individuals with hereditary retinoblastoma.
Nevertheless, the incidence of second malignancies
following adjuvant therapy alone remains low. While,
the side effects of adjuvant therapy are generally
manageable, they cannot be overlooked. Therefore,
adjuvant treatment should only be offered to patients
who face a significant risk of metastatic disease.34

External Beam Radiotherapy:

External-beam radiotherapy (EBRT) was first used to
treat retinoblastoma in the early 1950s. However, it took
nearly four decades to fully recognize that radiation
significantly increases the lifelong risk of developing
secondary cancers in children with a constitutional RB1
mutation.3 Before the advent of intravenous
chemotherapy (IVC), EBRT was commonly utilized as a
means of globe salvage. Today, in most developed
nations, EBRT is primarily regarded as a treatment of

historical significance due to its various side effects
and the higher success rates achieved with modern
chemotherapy regimens for retinoblastoma. Nevertheless,
EBRT is still used in specific indications, such as cases
involving extraocular extension, recurrence in the orbit,
or involvement of the optic nerve margin after
enucleation.24 The standard dose is 40–50 Gy
administered over 3–4 weeks.36 The most serious side
effect of EBRT is the subsequent development of second
primary neoplasms within the radiation field, particularly
in patients with germline retinoblastoma. This risk has
been reported to be as high as 53% by the age of 50,
making individuals with a germline mutation more likely
to die from these secondary cancers than from
retinoblastoma itself. The most common second primary
tumour is osteosarcoma, followed by other bone
tumours, soft tissue sarcomas, melanoma, and epithelial
tumours (including those of the bladder, breast,
colorectum, kidney, lung, nasal cavity, prostate,
retroperitoneum, thyroid, tongue, and uterus).
Considering these risks, it is recommended to avoid
EBRT whenever alternative effective treatment options
are available.24

Conclusions:

The management of advanced intraocular
retinoblastoma demands a meticulous, multidisciplinary
approach tailored to each unique case. In developing
countries, where resources and expertise vary, treatment
decisions are often complicated by delays and limited
access to modern therapies like intra-arterial
chemotherapy (IAC) or intravitreal chemotherapy
(IVtrC). Evidence strongly supports primary enucleation
for advanced cases, especially in unilateral
retinoblastoma, combined with risk-stratified adjuvant
therapy guided by histopathology. The AJCC 8th edition
staging system provides critical tools to predict
metastasis risk and improve outcomes. For optimal
results, early enucleation, accurate histopathology, and
timely adjuvant chemotherapy must remain the
cornerstone of care in resource-limited settings. Pre-
enucleation chemotherapy, while sometimes pursued
to preserve the eye or vision, can obscure high-risk
pathological features, delay proper treatment, and
increase mortality risks
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