Wai et al. BMC Neurology (2022) 22:134
https://doi.org/10.1186/s12883-022-02654-w

BMC Neurology

CASE REPORT Open Access
)]

Check for
updates

Godtfredsen syndrome — recurrent clival
chondrosarcoma with 6 years follow up: a case
report and literature review

Yong Zheng Wai', Yong Yuin Chong?, Noraini Mohd Dusa?, Yin Peng Lai' and Lik Thai Lim**

Abstract

Background: We report a rare case of Godtfredsen syndrome caused by clival chondrosarcoma and perform a
review of literatures. This article also explains the clinico-anatomical correlation of this rare neurological syndrome.
Case presentation: A 22-year-old gentleman presented with binocular diplopia. Clinical examination revealed an
isolated right abducent nerve and right hypoglossal nerve palsy, with other cranial nerves intact.

Neuroimaging revealed a right clival mass. Supraorbital craniotomy and tumour debulking were done in the same
year. Histopathological examination showed low-grade chondrosarcoma.

After 5-years of default, he came back with the tumour enlarged. He underwent a right orbitozygomatic craniotomy
and tumour excision with 33 cycles of radiotherapy.

Despite two surgeries and radiotherapy, the abducent nerve and hypoglossal nerve did not improve throughout
6years of follow-up. Cranial nerve VI palsy is not always a false localizing sign, in Godtfredsen syndrome it serves as a
localizing sign.

Conclusion: To the best of our knowledge, this is the first case report of Godtfredsen Syndrome secondary to clival
chondrosarcoma. Cranial nerve VI and Xl palsy with no involvement of other cranial nerves, most likely the pathology

is located at the clivus.
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Background

Godtfredsen syndrome is a rare neurological syndrome
that involved abducens nerve (Cranial Nerve VI) and
hypoglossal nerve (Cranial Nerve XII) [1]. It spares the
cranial nerve in between VI and XII, which often leads
the clinician to think of the CN VI palsy as merely a false
localizing sign. Our case is the first reported clival chon-
drosarcoma that gave rise to Godtfredsen syndrome. This
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article also explains the clinico-anatomical correlation of
this rare neurological syndrome.

Case presentation
A 22-year-old gentleman presented with a one-year his-
tory of gradual worsening of horizontal binocular diplo-
pia. The diplopia was worst on his right lateral gaze. He
denied any symptoms of raised intracranial pressure or
any head trauma. There was no blurring of vision and no
visual field loss. He appeared fit and healthy otherwise.
No family history of malignancy and no significant psy-
cho-social history.

Neurological examination revealed a right abducens
nerve and right hypoglossal nerve palsy, sparing the other
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Fig. 1 A Coronal view of the MRI brain shows residual tumour at the right basiocciput of the clivus. Enlarged photo shows tumour involving the
right hypoglossal canal (in asterisk, *) Hypoglossal canal surrounded by jugular tubercle and occipital condyle resembles eagle head. (Eagle head
image from Wikimedia Commons). B Axial view of MRI brain shows right clival mass at prepontine cistern causing compression the pons. C Residual
clival chondrosarcoma extending to the right side sella compressing and displacing pituitary gland to the left

cranial nerves. There was no long tract sign or cerebel-
lar sign. Visual acuity was 6/6 in both eyes, and a normal
visual field test.

Neuroimaging showed a lesion located at the right
spheno-occipital region with epicentre at clivus causing
destruction to adjacent bone. He then underwent a right
supraorbital craniotomy and debulking of the tumour.

Histopathological examination revealed low-grade

chondrosarcoma (immunochemical staining profile: S100
positive, D2—40 positive).

Eight months post-operatively, Magnetic Resonant
Imaging (MRI) of the brain showed residual mass extend-
ing to the cavernous sinus. His right abducens nerve and
hypoglossal nerve remains impaired after the surgery.
The patient was not keen on any radiotherapy offered by
the oncologist and subsequently defaulted for 5 years.
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Fig. 2 A Histopathologic picture of excised tissue with
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hematoxylin and eosin staining, showing cellular grade 2 area (in asterisk, *) seen in most
fragments with area of grade 1 (in hash, #). This slide shows the border between grade 1 and grade 2 area. B Grade 2 chondrosarcoma with
moderate nuclear pleomorphism set within a myxoid stroma. Scale bars: 100 um (A) and 50 um (B)
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Fig. 3 Right eye unable to abduct pass midline on dextroversion.
Tongue deviated to the right upon tongue protrusion. Right

abducent nerve (cranial nerve VI) and right hypoglossal nerve palsy

(cranial nerve XII)

When he returned for his follow up, he reported no
new symptoms, with his clinical condition status quo.
There was no sign of raised intracranial pressure. An MRI
revealed that the lesion over the right clivus has enlarged
causing the right internal carotid artery displacement
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and right cavernous sinus compression (Fig. 1). He then
underwent a right orbitozygomatic craniotomy with exci-
sion of the tumour. However, parts of tumour that had
invaded the clivus were left behind. Histopathological
examination showed central chondrosarcoma (Grade 2)
which is strongly and diffusely immunoreactive to S100
(Fig. 2).

He has completed radiotherapy of 33 cycles over a period
of 6months after the surgery. On the latest Ophthalmol-
ogy clinic visit, the VI and XII palsies still persist (Fig. 3).
Other neurological examination was normal and he has
no new complaints. During the latest visit, neurosurgical
team has no active surgical intervention. He is now under
neurosurgical and ophthalmology follow up regularly.

Discussion and conclusions

Godtfredson syndrome is a rare neurological mani-
festation comprised of concomitant abducens nerve
(Cranial Nerve VI) and hypoglossal nerve (Cranial
Nerve XII) was first described by Erik Godtfredsen
relating nasopharyngeal carcinoma [1]. The presence
of these signs narrow down the location of pathology
to the clivus [2].

The abducens nerve exits the pons at the pontomedul-
lary sulcus to the dural foramen, being the cisternal seg-
ment of cranial nerve VI [3].This portion of abducens
nerve lie superior to the cisternal segment of hypoglos-
sal nerve that exits at the lower two-thirds of the olive in
preolivary sulcus and enter hypoglossal canal [4]. Both
of the structures lies on the medial portion of clivus
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Fig.4 A lllustration of the sagittal section of the clivus, shows CN VI and Xll in relation to the clivus. B Posterior view of the clivus shows CN VI and
Xll are located more medially compared to other cranial nerves on the clivus
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Table 1 Literatures review of Godtfredsen Syndrome
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Author, year No of patient Sex, Age Pathology
Keane, 2000 [2] 5 -Clivus chondroma

-Prostate metastasis

-Pancreas metastasis

-Ovary metastasis

-Self-limiting cranial polyneuropathy
Alessi, 2003 [5] 1 F/66 Leiomyoma metastasis
Lekhjung, 2011 [8] 1 M/27 Rectal adenocarcinoma metastasis
Jacob, 2015 [6] 1 F/2 Anaerobic mastoiditis
Amalnath, 2018 [7] 1 F/30 Retroclival subdural hematoma

compared to cranial nerve V, VII, VIII, IX and X (Fig. 4).
Thus, midline lesion located at clivus can disrupt cranial
nerve VI and XII without involving other cranial nerves.

Isolated cranial nerve VI and XII palsies are rare.
A literature review found 9 cases in the past 20years
(Table 1). 55.5% (5/9) of the cases are secondary to met-
astatic diseases at clivus [2, 5-8]. Amongst the 9 cases,
66.7% (6/9) are tumour origin. Only one case is caused by
a tumour arisen from clivus — clival chondroma. Clival
chondrosarcoma commonly involved multiple contigu-
ous cranial nerves unlike chondroma [9]. We hereby
report the first clival chondrosarcoma case associated
with Godtfredsen syndrome.

Cranial nerve VI palsy is not always a false localising sign.
Due to the medially located cranial nerves VI and XII, cli-
vus lesion can directly affect the cisternal segment of cra-
nial nerve VI and XII. In such a scenario, cranial nerve VI
palsy will becomes a localising sign.

In the case of isolated cranial nerve VI and XII palsies,
this should alarm the clinician of the possibility of a more
sinister pathology at the clivus.

Abbreviations
MRI: Magnetic Resonance Imaging; CN: Cranial Nerve.

Acknowledgements
The authors would like to thank the Director-General of Ministry of Health
Malaysia for his kind permission to publish this article.

Authors’ contributions

YZW found the case, gathered the necessary information about the patient,
and had the idea to report. YZW and YYC wrote the case and drew all the dia-
grams under supervision of YPL. NMD read and reported the histopathological
examination. She provided the softcopy of the images. LTL did a thorough
revision of the work. All authors read and agreed to submit the manuscript to
BMC Neurology.

Funding
Open Access funding provided by Universiti Malaysia Sarawak. There is no
financial support received for this study.

Availability of data and materials
All data and materials gathered during this study are included in this studly.

Declarations

Ethics approval and consent to participate

This case report is registered under National Medical Research Register (NMRR
ID-21-02106-UCT). No ethics approval is needed for this case report after
reviewed by the committee of National Medical Research Registry. Written
consent was taken from the patient for participation.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and any accompanying images.

Competing interests
The authors declare that they have no competing interests.

Author details

'Ophthalmology Department, Kuala Lumpur Hospital, Kuala Lumpur, Malaysia.
Ophthalmology Department, Ampang Hospital, Ampang Jaya, Malaysia.
3pathology Department, Kuala Lumpur Hospital, Kuala Lumpur, Malaysia. “Uni-
versiti Malaysia Sarawak (UNIMAS), Kota Samarahan, Sarawak, Malaysia.

Received: 29 January 2022 Accepted: 22 March 2022
Published online: 11 April 2022

References

1. Godtfredsen E. Ophthalmo-neurological symptoms in connection with
malignant nasopharyngeal tumours. Br J Ophthalmol. 1947;31(2):78-100.

2. Keane JR. Combined Vith and Xlith cranial nerve palsies: a clival syn-
drome. Neurology. 2000;54(7):1540-1.

3. ZhangY, YuH, Shen BY, Zhong CJ, Liu EZ, Lin YZ, et al. Microsurgical
anatomy of the abducens nerve. Surg Radiol Anat. 2012;34(1):3-14.

4. Bademci G, Yasargil MG. Microsurgical anatomy of the hypoglossal nerve.
J Clin Neurosci. 2006;13(8):841-7.

5. Alessi G, Lemmerling M, Vereecken L, De Waele L. Benign metastasizing
leiomyoma to skull base and spine: a report of two cases. Clin Neurol
Neurosurg. 2003;105(3):170-4.

6. Jacob R, Ravid S, Kassis |, Gordin A, Shachor-Meyouhas Y. Clival syndrome

secondary to anaerobic mastoiditis in a 2-year-old child. Pediatr Infect Dis
J.2015;34(9):1034-6.

7. Amalnath SD. Teaching Neurolmages: Godtfredsen syndrome due to
retroclival subdural hematoma. Neurology. 2018;91(10):999-1000.

8. Thapa L, Paudel R, Chhetri P, Rana P. Eye twist and tongue twist: A rare
neurological syndrome. BMJ Case Rep. 2011;2011:2-4.



Wai et al. BMC Neurology (2022) 22:134

9. Volpe NJ, Liebsch NJ, Munzenrider JE, Lessell S. Neuro-ophthalmologic
findings in chordoma and chondrosarcoma of the skull base. Am J Oph-
thalmol. 1993;115(1):97-104.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 5 of 5

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

e rapid publication on acceptance

e support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Godtfredsen syndrome – recurrent clival chondrosarcoma with 6 years follow up: a case report and literature review
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


