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Neurological Symptom as the First Sign of
Colorectal Carcinoma — a Case report

Neuroloski simptom kao prvi znak kolorektalnog karcinoma — prikaz

slucaja

Ivo Dilber’, Ivana Radov¢i¢ Gauta?, Lana Jajac Brugic?, Iva Skifi¢3, Zeljko Culina®, Juraj Prejac®

Abstract. Aim: To present a rare case of a patient with an isolated brain metastasis from
colorectal carcinoma in whom an extensive diagnostic workup failed to identify the primary
tumour. Case report: A 73-year-old female patient was admitted to the Neurology
Department due to weakness in the right side of her body. Imaging with multislice
computed tomography (MSCT) and brain magnetic resonance (MR) confirmed an expansive
lesion in the left frontal region with surrounding oedema. Radiological findings suggested
either a metastasis or a high-grade primary glioma. As the diagnostic workup did not reveal
the primary tumour, the patient was transferred to Clinical Hospital Dubrava for surgical
treatment. An intracranial tumour resection was performed with a histopathological
confirmation of colon carcinoma metastasis. Postoperative brain irradiation was
administered. A positron emission tomography scan (PET) showed focal accumulation of
radioisotopes without clear pathological substrate in the appendix and cecoascedent
junction area. Repeated colonoscopy did not find any pathological mucosal changes. The
patient declined systemic treatment. Overall survival was 11 months, in line with literature
data. Conclusion: The diagnosis of brain metastases from colorectal carcinoma is very rare,
and even rarer is the diagnosis of isolated brain metastases without extracranial
progression, counting for <0.5%. Therapeutic options for brain metastases from colorectal
carcinoma include surgery, radio-neurosurgery, stereotactic radiotherapy, and brain
irradiation. In our opinion, diagnostic evaluation of the central nervous system in patients
with colorectal carcinoma should be considered if the patient has neurological symptoms or
if there is an increase in carcinoembryonic antigen (CEA) levels without signs of extracranial
disease progression.
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Sazetak. Cilj: Prikazati rijedak slucaj bolesnice s izoliranom presadnicom kolorektalnog
karcinoma u mozak kod koje opseznom dijagnostickom obradom nije pronaden primarni
tumor. Prikaz slucaja: Bolesnica u dobi od 73 godine primljena je na Odjel za neurologiju zbog
slabosti ekstremiteta desne strane tijela. UCinjene su viseslojna kompjutorizirana tomografija
(engl. multislice computed tomography; MSCT) i magnetska rezonancija (engl. magnetic
resonance; MR) mozga kojima je verificiran ekspanzivni proces lijeve frontalne regije s
izrazenim okolnim edemom. Radioloski nalaz upuéivao je na presadnicu ili primarni gliom
visokog stupnja. Bududi da dijagnostickom obradom nije pronaden primarni tumor, bolesnica
je premijestena u Klinicku bolnicu Dubrava radi kirurSkog lijecenja. UcCinjena je operacija
intrakranijalnog tumora uz patohistolosku potvrdu da se radi o metastazi karcinoma kolona.
Nakon operacije provedena je iradijacija mozga. Ucinjena je pozitronska emisijska tomografija
(engl. positron emission tomography; PET) kojom se prikazalo ZariSno nakupljanje
radiofarmaka (SUVmax = 8,6) bez jasnog patomorfoloskog supstrata u podrucju apendiksa i
cekoascedentnog prijelaza. Ponovljenom kolonoskopijom nije nadena patoloski promijenjena
sluznica. Bolesnica je odbila sistemsko lijecenje. Sveukupno preZivljavanje iznosilo je 11
mjeseci, Sto je u skladu s podatcima iz literature. Zakljucak: Dijagnoza mozdanih metastaza
kolorektalnog karcinoma vrlo je rijetka, dok je joS rjeda dijagnoza izoliranih mozdanih
metastaza bez ekstrakranijalne progresije te prema literaturi iznosi < 0,5%. U odnosu na
lijecenje ekstrakranijalnih metastaza kolorektalnog karcinoma, nema konsenzusa u lijecenju
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mozdanih metastaza. Terapijske opcije u lije¢enju mozdanih
metastaza kolorektalnog karcinoma ukljuuju operaciju,
radioneurokirurgiju, stereotaksijsku radioterapiju i iradijaciju
mozga. Prema nasem misljenju, dijagnosticku obradu sredis-
njeg zivéanog sustava kod bolesnika s kolorektalnim karcino-
mom treba uciniti ako bolesnik ima neuroloske simptome ili u
slucaju porasta vrijednosti karcinoembrionalnog antigena
(engl. carcinoembryonic antigen; CEA) bez znakova ekstrakra-
nijalne progresije bolesti.

Kljuéne rijeci: kolorektalni karcinom; mozak; mozZdane
metastaze; neurokirurgija; radioterapija

The location of the primary tumor in the rectum, lung
metastases, the presence of a Kirsten rat sarcoma viral
oncogene homolog (KRAS) mutation and younger age
are considered to be risk factors for brain metastases
occurrence.

INTRODUCTION

According to the incidence of malignant diseases
in the world, colorectal cancer is in the third
place, while in terms of mortality, it is in the sec-
ond place!. Currently, at the time of diagnosis of
the colorectal cancer, 25% of patients already
have distant metastases, while 25% of them get
diagnosed with metastatic disease during clinical
follow-up after primary tumour surgery?. The in-
cidence of brain metastases of colorectal cancer
is very low and counts for about 2%2%. In relation

to the treatment of extracranial metastases of
colorectal cancer, there is no consensus for the
treatment of brain metastases®. Therapeutic op-
tions for the treatment of brain metastases of
colorectal cancer include surgery, radio neurosur-
gery, stereotaxic radiotherapy and whole brain
radiotherapy (WBRT)>°*2, The best survival was
among those patients who underwent multimo-
dal treatment? 2 10,13, 14,

CASE REPORT

A 73-year-old woman was admitted to the De-
partment of Neurology because of weakness in
the extremities on the right side of the body. The
patient previously had no disturbances with the
gastrointestinal system, such as pain, difficulty in
bowel movements or blood in the stool. MSCT of
the brain was performed in the emergency de-
partment, and an MR showing an expansive
25x21x21mm (LLxAPxCC) process of the left
frontal region with marked surrounding oedema
(Figure 1 a, b). It was highly suspicious of second-
aries or a high-grade primary glioma. An addi-
tional diagnostic test (MSCT of the thorax,
abdomen and pelvis) was performed which verify
a non-specific 11 mm nodule in the right lung.
Bronchoscopy was negative. Tumour markers
(CEA, Ca 19-9, Ca 15-3, Ca 125, Cyfra 21-1) were
in the reference values. Complete blood count
detected no abnormalities. Oesophagogastrosco-

Figure 1. Brain MR — expansive process of frontal left size 25x21x21mm (LLxAPxCC) with marked surrounding

edema, (A) coronal view, (B) transverse view.
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py and mammography were performed addition-
ally, and results were normal. Colonoscopy was
interrupted on two occasions at the patient’s re-
quest due to pain. After sedation, a total colonos-
copy was completed, showing a 10 mm sessile
polyp at the 25 cm from anocutaneous border. It
was removed with the histopathologic finding
corresponding to a tubular adenoma with high
degree dysplasia. Considering that no primary tu-
mour was found during the diagnostic workup,
the multidisciplinary team decided to operate

the lesion in the brain with the aim to histopatho-
logical confirm the malignant disease. The pa- Figure 4. Inmunohistochemical analysis of the brain
tient was transferred to the Clinical Centre for a metastasis, CK7 negative result
surgical treatment. Frontal craniotomy and tu-
mour ablation were performed. The histopatho-
logical findings corresponded to metastasis of
colorectal adenocarcinoma, immunohistochemi-

cally thyroid transcription factor (TTF)-1 and cy-

Figure 5. Immunohistochemical analysis of the brain
metastasis ,TTF1 negative result

tokeratin 7 (CK7) were negative, but cytokeratin
20 (CK20), transcription factor CDX-s and special
AT-rich sequence-binding protein 2 (SATB2) were

Figure 2. Histopathological analysis of the brain
metastasis, HEx20 positive (Figures 2, 3, 4, 5). Immunohistochemi-

cally, it was a microsatellite-stable tumour. A mu-
tation in the Kirsten rat sarcoma viral oncogene
homolog (KRAS) gene was also detected.

Palliative brain irradiation (WBRT, TD 30Gy/10x)
was performed. PET scan discovered a more focal
accumulation of radiopharmaceuticals (SUVmax
8.6) without a clear pathomorphological sub-
strate in the area of cecoascending transition and
the appendix (Figure 6). Minimal metabolic activ-
ity (SUVmax 1.5) of the right lung nodule was de-
tected. After inspection of the PET scan findings,
the colonoscopy was repeated, but no pathologi-

cally altered mucous membrane was found. In

Figure 3. Imnmunohistochemical analysis of the agreement with patient’s family, she decided not
brain metastasis, CK20 positive result

to pursue active systemic oncologic treatment.
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Figure 6. PET scan — focal accumulation of radiopharmaceuticals (FDG) in the area of cecoascending transition and

the appendix

In 2020, 1.9 million patients with colorectal can-
cer were diagnosed in the world, of which 0.9
million died of this diagnosis®*®. At the time of
the diagnosis of colorectal cancer, 25% of pa-
tients have distant metastases, while 25% of
them get diagnosed with metastatic disease dur-
ing clinical follow-up after primary tumour sur-
gery?. The diagnosis of brain metastases is 3-10
times more frequent than the diagnosis of a pri-
mary central nervous system (CNS) tumour* .
According to the frequency in adult, lung cancer
metastasizes to the brain most often (36-64%),
followed by breast cancer (15-25%) and melano-
ma (5-20%)°. The occurrence of brain metastases
from colorectal cancer is very low?®. According to
research by S. Muller and associates, it is only
2.1% (in the range from 0.1% to 11.5%). Inci-
dence of isolated metastases of colorectal cancer
to the brain without extracranial progression is
even rarer, <0.5%’. In their work, Cristiansena
and colleagues report a slightly higher frequency
of brain metastases in Americans (1.82%) and Eu-
ropeans (1.55%) compared to the Asian popula-
tion (1.21%)3. Approximately 90% of patients
with newly discovered brain metastases from

http://hrcak.srce.hr/medicina

colorectal cancer also have metastases in other
organs, most often in the lungs (71-92%) and liv-
er (36.6-68%)” 3. The majority of patients diag-
nosed with brain metastases from colorectal
cancer were asymptomatic® 3. National Compre-
hensive Cancer Network (NCCN) and European
Society for Medical Oncology (ESMO) guidelines
do not advise routine radiological imaging of the
CNS among patients who do not have neurologic
symptoms and are being treated for colorectal
cancer>™, Symptomatic disease is most often
presented in the form of an epileptic attack, signs
of increased intracranial pressure or other neuro-
logical symptoms?. Rectal cancer, lung metastas-
es, mutation in the KRAS gene, elevated CEA
values and younger age are listed as risk factors
for the occurrence of brain metastases from
colorectal cancer® %131 Of the risk factors, our
patient only had mutation in the KRAS gene. The
first-line treatment of metastatic, microsatellite-
stable, colorectal cancer includes chemotherapy
based on oxaliplatin or irinotecan with the addi-
tion of targeted therapy (Monoclonal Anti Vascu-
lar Endothelial Growth Factor Receptor 2
Antibody, Anti-Epidermal Growth Factor Recep-
tor), depending on the localization of the primary
tumour, the findings of molecular testing (RAS
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proteins, BRAF gene, Human Epidermal Growth
Factor Receptor 2), the treatment goal and pa-
tients requests® In relation to the treatment
of extracranial metastases of colorectal carcino-
ma, there is no consensus regarding the treat-
ment of brain metastases® °. Therapeutic options
for colorectal cancer brain metastases include
surgery, radio neurosurgery, stereotaxic radio-
therapy and WBRT? 12, Patients who underwent
multimodal treatment had the best survival
rate®® 10131423 |n their work, Zhaohui et al retro-
spectively analysed 104 patients with brain me-
tastases from colorectal cancer’. According to
research data, patients who received more ag-
gressive, multimodal treatment had the best sur-
vival’. The median overall survival in patients
who did not receive any treatment was 0.43
months. The median overall survival in patients
who underwent only WBRT was 3.13 months and
those patients who underwent operative treat-
ment had a median overall survival of 4.8
months. Patients who underwent WBRT with sys-
temic chemotherapy had a median overall sur-
vival of 12.2 months. In those who underwent
surgery with postoperative radiation, the median
overall survival was 14 months. The longest me-
dian overall survival (41.1 months) was in pa-
tients who underwent surgery following radiation
and systemic chemotherapy’. As in our case, soli-
tary brain metastasis detected prior to primary
colorectal cancer diagnosis is very rare.

Although total colonoscopy is considered reliable
in detecting colorectal cancer, in our patient, de-
spite the histopathological and PET scan findings,
repeated colonoscopies failed to prove a primary
tumour. According to Bressler et al., 4% of pa-
tients who were operated for cancer of the right
colon in their personal anamnesis had a normal
colonoscopy finding 6-36 months before the op-
eration of the primary tumor?. According to Hooi
C Ee and colleagues, in a 5—year follow-up among
people who had a proper initial colonoscopy,
colorectal cancer was detected in only 0.5% of
examinations?2,

We decided to present this patient because it is a
rare case of isolated brain metastasis of colorec-
tal cancer as the first sign of a malignant disease.
We failed to prove the primary tumour by means
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of extensive diagnostic workup, but the his-
topathological diagnosis was established after
brain metastasis surgery. The patient underwent
palliative brain irradiation after the operation.
Systemic treatment with chemotherapy was
planned, but the patient refused further active
oncological treatment.

Diagnostic work-up of the central nervous system (CNS)
should be done if patient has neurological symptoms,
or in case of increase in carcinoembryonic antigen (CEA)

without signs of extracranial disease.

CONCLUSION

Brain metastases of colorectal cancer are rare,
but isolated brain metastases without extracrani-
al progression are even rarer. The location of the
primary tumour in the rectum, lung metastases,
the presence of a KRAS mutation and younger
age are considered risk factor for their occur-
rence. In our opinion diagnostic work-up of the
CNS should be done if patient has neurological
symptoms, or in case of increase in CEA without
signs of extracranial disease. Given that there are
no clear guidelines for the treatment of brain
metastases from colorectal cancer, the choice of
treatment modality should be made individually
for each patient, relying on risk factors and the
patient’s desires. If patient’s general condition is
good, multimodal treatment (surgery, stereotaxic
radiotherapy + WBRT and chemotherapy) obtains
the best results in terms of delayed disease pro-
gression and overall survival. The first sign of
colorectal cancer for our patient was weakness in
the extremities on the right side of the body. No
primary tumour was found after extensive diag-
nostic workup. The histopathological pattern of
the primary lesion of the brain undoubtedly indi-
cated that it was a metastasis of colorectal can-
cer. The patient underwent palliative brain
irradiation after the operation but refused fur-
ther systemic treatment. The overall survival was
11 months which corresponds to data found in
the literature.
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