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Abstract 
The diagnosis and management of the alteration of the normal function of the oculomotor nerve (third cranial nerve) varies depending on the 
characteristics of the paralysis, the age of the patient, and the associated symptoms and signs. Oculomotor nerve palsy may be caused by 
lesions located anywhere from the oculomotor nucleus to the termination of the third nerve in the extraocular muscles. Although there have 
been significant advances in neuroimaging to facilitate early diagnosis, the management of a patient presenting with isolated oculomotor palsy 
is still challenging. This review tackles the case of a 52-year-old patient, with a history of pulmonary tuberculosis (at the age of five), referred to 
the Department of Ophthalmology, St. Spiridon Emergency Clinical Hospital, Iaşi, Romania. The patient had diplopia accompanied by right eyelid 
ptosis, symptoms that began suddenly 10 days before hospitalization. The clinical examination showed right eye grade II palpebral ptosis, 
exotropia with limitation of eyeball movements in adduction, supra-/infraduction. Biomicroscopic examination of the anterior pole revealed the 
presence of anisocoria and light-near dissociation on the affected side. Numerous investigations were performed to identify the cause, starting 
with tumoral markers, which were within normal limits. Magnetic resonance angiography (MRA) was performed, and posterior communicating 
artery aneurysm was ruled out. The endocrinology examination and hormonal laboratory tests were also within normal parameters. Due to 
suspicions of generalized tuberculosis raised by the infectious disease doctor or presence of secondary lesions, thoraco-abdomino-pelvic 
computed tomography (CT) scan with contrast agent was done and its findings required gastroenterological exploration. After various 
explorations, the certainty diagnosis was set by histopathological examination, which revealed gastric adenocarcinoma. 
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 Introduction 
Paresis of the third cranial nerve is a frequent 

neurological condition in patients presenting ptosis or 
diplopia. Patients present either isolated or non-isolated 
paralysis, which may or may not affect the pupils. These 
clinical features are useful in locating the lesion along the 
course of the nerve and in determining its most likely cause 
[1]. The third nerve is a motor nerve and is involved in 
eye movements. The muscles supplied by the third nerve 
are the superior, inferior, and medial rectus, and also the 
inferior oblique muscle, which are responsible for elevation, 
depression, adduction, and extortion of the eyeball. The 
levator palpebrae superioris muscle is also supplied by 

the oculomotor nerve and is responsible for the elevation 
of the eyelid. Furthermore, the sphincter pupillae and 
ciliary muscle are supplied by the parasympathetic fibers 
from the Edinger–Westphal nucleus and are responsible 
for pupillary constriction and accommodation [2]. 

The oculomotor nucleus complex is located in the 
superior colliculus of the midbrain and is composed of the 
principal motor nucleus and Edinger–Westphal nucleus. The 
fibers pass through the interpeduncular fossa to reach the 
cavernous sinus and then the nerve divides into a superior 
and an inferior branch and enters the orbit [3]. The superior 
branch supplies the levator palpebrae superioris and superior 
rectus, while the inferior branch supplies the medial and 
inferior rectus, and also the inferior oblique muscle. Before 
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reaching the orbit, the fibers innervating the pupillary 
muscles are located superficially in the nerve trunk and 
may be affected by different lesions, such as aneurysms 
or tumors [2, 4]. 

A rare complication associated with cancer is tumor 
metastasis located in the pituitary gland (MPG). This 
accounts for <1% of all sellar or parasellar tumors and 
approximately 5.1% of all metastatic tumors located in 
the brain. MPG from gastric cancer (GC) is a topic rarely 
mentioned in literature. GC usually metastasizes through 
the lymph nodes, blood, peritoneum, or bone marrow, and 
the most common locations of metastases are the liver, 
lung, peritoneum, and bones [5]. GC diagnosis is set by 
histopathological (HP) examination of the biopsied tissue 
or cytological evaluation of the gastric brushing/washes. 
To help describe GC, several classification systems have 
been suggested. 

Two of the most widely used classifications are the 
Laurén and World Health Organization (WHO) systems. 
The Laurén classification divides gastric adenocarcinomas 
into intestinal, mixed, diffuse, and indeterminate subtypes and 
varies from a morphological, epidemiological, progression 
pattern, genetic and clinical point of view. The WHO 
classification is based on purely histo-morphological 
appearance. Thus, the WHO classifies GCs into tubular, 
mucinous, poorly cohesive, papillary, and mixed carcinomas 
[6]. 

Aim 

The aim of this paper was to report a rare case of 
metastatic GC in the pituitary gland (PG) and to review other 
similar cases in literature. Our case report provides important 
clinical information for diagnosis and management. Gastric 
biopsy and HP assessment are key to accurate diagnosis setting 
and therapy. The treatment in these cases is oncological, 
so the need for accurate identification of biological tumor 
behavior requires complex immunohistochemical staining. 

 Case presentation 
We searched the PubMed database using the following 

keywords: ‘third nerve palsy’, ‘anisocoria’, ‘MRA’, 
‘metastasis’, ‘gastric adenocarcinoma’ to find relevant 
papers on the selected topic. We will compare all relevant 
literature papers with our findings. 

A 52-year-old man, with a history of pulmonary 
tuberculosis at age of five, presented for sudden onset of 
painless right ptosis, binocular horizontal diplopia, which 
was exacerbated in levoversion, symptoms that had begun 
10 days before presentation. Remote visual acuity (VA) 
was best corrected visual acuity (BCVA) 0.1 logMAR 
(logarithm of the minimum angle of resolution) in the right 
eye (RE) and 0 logMAR in the left eye (LE). Intraocular 
pressures measured using Goldmann applanation tonometry 
was 17 mmHg in both eyes (oculus uterque – OU). Ishihara 
pseudoisochromatic plates were used to test color vision, 
which was not affected, with 14/14 plates being correct 
in OU. External slit lamp evaluation revealed stage II RE 
ptosis (Figure 1). The patient’s pupillary responses were 
unequal. We also noted anisocoria, pupillary diameter 
measuring 5 mm in the RE, with sluggish pupillary reflex 
and 3 mm in the LE, more significant in the light without 
relative afferent pupillary defect (Figure 2). Ocular motility 
examination revealed right exotropia of 45 prism diopters 
(PD) in primary position, a deficit in adduction, supraduction 

and infraduction for the right eyeball; abduction was normal 
(Figures 3–7). No restriction was noted with forced duction 
testing. Fundus examination showed physiological cupping 
of the optic discs, with distinct and pink neural retinal rims 
for OU. Evaluation of the vasculature revealed no arterial 
attenuation. The maculae were without lesions. Based on 
the clinical presentation, complete third nerve palsy was 
considered (with pupil involvement). Assuming the presence 
of complete acute-onset third nerve palsy with pupillary 
involvement and the age of the patient, emergent magnetic 
resonance angiography (MRA) was performed, and posterior 
communicating artery aneurysm was ruled out. Brain MRA 
revealed an expansive sellar and parasellar mass, with 
inhomogeneous structure, measuring 23/23.5/33 mm. The 
described mass was extending in the right cavernous sinus, 
occupying it, and encompassing the right internal carotid 
artery (permeable) (Figures 8 and 9). Multiple osteolytic 
lesions were revealed in the C1–C5 vertebral bodies and in 
the paravertebral soft tissue corresponding to C1. Laboratory 
tests were performed, including liver function tests, full blood 
count, urea and electrolytes, and the results were within 
normal limits. The endocrinology examination findings and 
hormonal laboratory tests results, such as free triiodothyronine 
(FT3), free thyroxine (FT4), luteinizing hormone (LH), 
thyroid-stimulating hormone (TSH), cortisol and testosterone 
were also within normal parameters. Tumoral markers were 
negative [carcinoembryonic antigen (CA)125, CA19-9, 
alpha-fetoprotein (AFP)]. Abdominal ultrasound revealed 
a hypoechoic mass in the right lobe of the liver, without 
mediastinal adenopathy, and free fluid in the pouch of 
Douglas. Thoracic radiography found an opacity with blurred 
outlines, which breached the cortical bone and invaded the 
soft tissue around the C7–T1 transverse apophyses. Due 
to suspicions of generalized tuberculosis raised by the 
infectious disease doctor or presence of secondary lesions, 
a thoraco-abdomino-pelvic computed tomography (CT) scan 
with contrast agent was done. Numerous secondary bone 
disseminations in the thoracic and lumbar spine, ischium, 
pubis, and femur were identified. We suspected liver 
metastasis, and the gastric parietal thickening of the lesser 
curvature was highly suggestive of malignancy. Abdomino-
pelvic CT pathological findings required gastroenterological 
exploration. Superior digestive endoscopy revealed a 
vegetative tumor extending from the cardia to the lesser 
gastric curvature from which a biopsy was taken. During 
hospitalization and the first follow-up, he progressed towards 
complete ptosis and 20 kg weight loss over two weeks. 
The certainty diagnosis was set by HP examination, which 
revealed low-grade infiltrative gastric adenocarcinoma 
(moderately differentiated), with solid papillary and focal 
tubular architecture, and with reduced desmoplastic stroma 
(Figures 10, A and B). For tumor phenotyping, several 
markers were immunohistochemically assessed: cytokeratin 
AE1/AE3 (CK AE1/AE3) result was positive (Figure 11); 
synaptophysin result was negative (Figure 12); human 
epidermal growth factor receptor 2/neu (HER2/neu) – 2+ 
(slightly positive): complete membrane marking and moderate 
basolateral, weakly positive over 10% of tumor process (>5 
cohesive tumor cells) (Figure 13). As the immunoexpression 
of HER2/neu was equivocal, in situ hybridization (ISH) 
HER2 testing was recommended. Given the advanced stage 
of the tumor, the patient could only benefit from oncological 
treatment. He was referred to the Regional Institute of 
Oncology, Iaşi, Romania. The patient’s vital prognosis is 
guarded considering his stage IV GC. 
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Figure 1 – RE: Grade II right 
ptosis. RE: Right eye. 

Figure 2 – Anisocoria. Figure 3 – RE: Exotropia in primary 
position. 

 

  
Figure 4 – RE: Adduction deficit. Figure 5 – RE: Supraduction Figure 6 – RE: Infraduction deficit. 

 

  
Figure 7 – RE: Normal abduction. Figure 8 – Sellar mass extended in 

the right cavernous sinus. 
Figure 9 – Sellar and parasellar 
mass in contact with internal carotid 
artery. 

 

Figure 10 – (A and B) Moderately differentiated gastric adenocarcinoma. HE 
staining: (A) ×40; (B) ×100 (detail). HE: Hematoxylin–Eosin. 

 

  
Figure 11 – Positive CK AE1/AE3 
diffuse immunolabeling in tumor 
proliferation (×40). CK: Cytokeratin. 

Figure 12 – Negative synaptophysin 
immunostaining (×40). 

Figure 13 – Slightly HER2/neu 
positive immunostaining (×100). 
HER2: Human epidermal growth 
factor receptor 2. 
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 Discussions 
Carcinomas can metastasize to the PG but are extremely 

rare. It is even less common for the metastasis to result from 
gastric adenocarcinoma [5, 7]. Metastatic tumor cells can 
spread to juxtasellar tissues by hematogenous dissemination 
or lymphatic microvessels [8]. 

The most common metastases located in the PG are 
determined by lung and breast cancers, followed by intestinal, 
liver, and prostate cancers. Gastric metastases in the PG 
are rarely described although metastases from GC, such 
as adenocarcinomas, are common [9]. There are only five 
cases of MPG from GC reported in literature until 2015 [5]. 

In our patient, MPG was manifested by impairment 
of the intracavernous section of the oculomotor nerve. By 
sparing the lateral rectus and superior oblique muscle, the 
ocular deviation appeared in exotropia [10]. The pupil 
was involved, with the occurrence of anisocoria due to 
impairment of the parasympathetic fibers and paralysis 
of the pupillary sphincter muscle [11]. Diplopia was due 
to ocular deviation, with the projection of the image in an 
extrafoveal point. Complete third nerve palsy indicates 
total dysfunction of the extraocular muscles and levator 
palpebrae superioris [10]. 

Advances in the field of diagnosis depending on the 
genetic profile of cancer help to evaluate cancers from a 
molecular point of view as well. The best method of treating 
GC nowadays is surgical resection. Also, chemotherapy is 
still used as an elective therapy when surgical intervention 
is not possible or when metastases are present, as in the 
present case [12, 13]. 

The therapeutic approach is first and foremost dependent 
on HP characterization. It is often necessary to perform 
immunohistochemistry (IHC) staining [14]. As specified, 
several immunohistochemical markers were determined. 
When morphology is not enough, the first diagnostic IHC 
panel will include several antibodies directed against epithelial 
antigens (broad-spectrum pan-CK antibody cocktail). CKs 
are intermediate filaments specific to epithelial cells expressed 
in some normal human tissues, having 20 different subunits. 
Nowadays, anti-CK antibody cocktails are widely used to 
predict the anatomic origin of adenocarcinomas [15]. In our 
case, CK AE1/AE3 was positive. The broad type of cancer 
was thus detected (carcinoma). To detect the origin of gastric 
adenocarcinoma, phenotypic expressions of CKs were used: 
CK7–/CK20+; CK7+/CK20+ [16]. Since the stomach is the 
most important human neuroendocrine organ, synaptophysin 
was assessed to rule out a possible neuroendocrine tumor. 
The result was negative. The immunohistochemical expression 
of HER2 was also evaluated, and the result was slightly 
positive. When the findings are equivocal, HER2 (ERBB2) 
ISH is recommended [17]. HER2 is a transmembrane 
tyrosine kinase and a member of the epidermal growth 
factor receptor (EGFR) family, which is involved in the 
regulation of cell adhesion, differentiation, and proliferation. 
HER2 overexpression occurs in 10% to 40% of GCs and 
is more frequent in intestinal and gastroesophageal junction 
(GEJ) tumors. Trastuzumab, a recombinant humanized anti-
immunoglobulin G1 (IgG1) antibody against the extracellular 
domain of HER2, blocks the cell surface HER2 receptor, 
sensitizes cancer cells to tumor necrosis factor (TNF), and 
inhibits neoangiogenesis. Trastuzumab also exhibits anti-

cancer activity by inducing antibody-dependent cytotoxicity. 
This drug inhibits proliferation, enhances apoptosis, and 
reduces neoangiogenesis. Although the patient had poor 
HER2 expression, this type of therapy could be instituted 
as an adjuvant in the first line with fluoropyrimidines and 
Cisplatin [18–20]. Instead, our patient was administered only 
one course of chemotherapy and never came to subsequent 
follow-ups (the cause is unknown). 

The particularity of our case is the presence of extremely 
rare MPG from GC whose only manifestation was the 
occurrence of complete oculomotor nerve palsy. In this 
case, resection of the primary tumor is not indicated. 
Chemotherapy treatment is the only solution with better 
survival rates and increased quality of life. As for the 
ophthalmic prognosis, it is also reserved. It may remain 
stationary, regress or progress to aberrant regeneration. This 
usually occurs following nerve compression by a slowly 
growing tumor. The torn myelin sheath and perineurium 
determine the regenerating axons to misdirect and innervate 
surrounding muscles, such as the superior oblique, levator 
palpebrae superioris, and occasionally the iris sphincter 
muscle. This causes clinical manifestations, such as elevation 
of the eyelid during attempted adduction (inverse Duane 
syndrome) or depression (pseudo-Von Graefe sign) or 
miosis in an otherwise unreactive pupil (pseudo-Argyll 
Robertson pupil) [2]. 

Oculomotor nerve dysfunction may cause doubling  
of vision, dropping of upper eyelid, eye pain, headache, 
glare, monocular blurred vision, or any combination of 
these [21]. When a patient comes with an acute onset of 
movement limitation in one eye, classifying the defect as 
complete or partial with or without pupil involvement is 
helpful in setting a diagnosis and further evaluation. In 
25% of cases, isolated paralysis of the oculomotor nerve 
is idiopathic and is frequently caused by basilar lesions. 
The most common cause of isolated oculomotor nerve 
involvement is intracranial aneurysms or a tumor. Therefore, 
imaging investigations are necessary [22, 23]. 

In the literature, there is very little information regarding 
the association between oculomotor nerve palsy and gastric 
adenocarcinoma. Ocular symptoms can be developed as an 
initial manifestation of cancer in patients without cancer 
history [24]. 

A study conducted by Lee et al. (2015) studied the 
association between sixth cranial nerve palsy and gastric 
adenocarcinoma. The authors presented a rare case of 
clival metastasis of gastric adenocarcinoma in a 42-year-
old female patient, manifesting as bilateral sixth nerve 
palsy [25]. 

Kong et al. (2019) reported a case of a 56-year-old male 
patient who presented vertical diplopia for 1.5 months. In 
this case, fourth cranial nerve palsy was reported as an 
initial presentation of advanced GC [26]. 

A study published by Ebert et al. (2009) reported the 
case of a patient with rapidly progressive bilateral total 
ophthalmoplegia due to bilateral cavernous sinus metastasis 
from gastric adenocarcinoma. Unilateral metastasis in the 
cavernous sinus occurs quite frequently, but a bilateral tumor 
infiltration of both cavernous sinus is very rare [27]. 

Carcinomas originating from almost every tissue can 
metastasize to the pituitary, but metastatic GC in the pituitary 
is extremely rare [7]. A study conducted in 2015 analyzed 
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the case of a 57-year-old woman who presented oculomotor 
paralysis, postorbital pain, and hypopituitarism as onset 
symptoms, but in this case, the patient had a history of 
surgical removal of GC [5]. 

Pozzessere et al. (2007) investigated the case of a 60-
year-old male with liver and PG metastasis from GC. Despite 
the hormonal deficits, the patient did not report any specific 
symptom and no ophthalmological signs [28]. 

Izumi et al. (1999) analyzed the case of a patient with 
meningeal carcinomatosis accompanied by a small pituitary 
metastatic lesion from GC. The patient did not have any 
ophthalmological symptoms either [29]. 

Oculomotor nerve palsy can represent the initial 
manifestation in various malignant tumors. A recent study 
conducted in 2020 analyzed an isolated third nerve palsy 
presenting as the primary manifestation of a B-cell lymphoma 
[30]. Another study researched the case of a 72-year-old male 
whose final diagnosis was palsy of the oculomotor nerve 
by meningeal carcinomatosis in the context of urothelial 
carcinoma [31]. 

As can be seen in the previously mentioned studies, the 
oculomotor nerve palsy as first manifestation of gastric 
adenocarcinoma was not sufficiently investigated. The 
literature mentions the association between fourth and sixth 
cranial nerve palsy and gastric adenocarcinoma, but not the 
third cranial nerve palsy. Bilateral total ophthalmoplegia 
due to bilateral cavernous sinus metastasis from gastric 
adenocarcinoma is also mentioned in the literature. 

There are studies in the literature that describe the MPG 
from GC, but they do not mention any ophthalmological 
symptoms. Moreover, oculomotor nerve palsy was described 
as first manifestation in other malignant tumors, but not 
gastric adenocarcinoma. Only one study mentions oculomotor 
paralysis in a female patient, but in this case, the patient was 
already known with GC. 

 Conclusions 
In this paper, we report a rare case of onset of a gastric 

neoplastic condition with an ophthalmological manifestation 
(oculomotor nerve palsy). The patient had a metastatic sellar 
mass that extended in the right cavernous sinus occupying it 
and encompassing the right internal carotid artery. We also 
discussed the importance of ophthalmic clinical signs in 
oculomotor nerve palsy, the necessary investigations, and 
HP and IHC examination approaches for an accurate final 
diagnosis. 
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