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Abstract

Collet-Sicard syndrome (CSS) is the unilateral palsy of the cranial nerves (CN) IX, X, XI, and XII. To our knowledge, no
review describes the characteristics of patients diagnosed with CSS. Therefore, this review aims to collect and describe all
cases in the literature labeled as CSS. We performed a scoping review of the literature and conducted a database search in
Embase and PubMed. We included articles and abstracts with case reports or case series of patients with CSS diagnosis. We
classified the cases into two groups: “CSS”, referring to patients presenting exclusively with IX-XII nerve involvement, and
“CSS-plus”, which corresponds to cases with CSS and other neurological impairments. We included 135 patients from 126
articles, of which 84 (67.7%) were male. The most common clinical manifestations reported were dysphagia and dysphonia.
The most common etiology was tumoral in 53 cases (39.6%) and vascular in 37 cases (27.6%). The majority of patients
showed partial or total improvement, with just over half receiving conservative treatment. The most frequent anatomic space
was the jugular foramen (44.4%) and the parapharyngeal retrostyloid space (28.9%). Approximately 21% of the patients had
other CN impairments, with the seventh and eighth CN most frequently compromised. We conclude that although there is
a need for greater rigor in CSS reporting, the syndrome has a clear utility in identifying the localization of jugular foramen
and parapharyngeal retrostyloid space pathology.
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Introduction

Collet-Sicard Syndrome (CSS) was first described in 1915 by
a French otolaryngologist named Fréderic Justin Collet, who
named this clinical entity [19, 26]. Independently, in 1917,
the French radiologist and neurologist Jean-Athanase Sicard
described the same syndrome [26, 112]. CSS is defined as
unilateral palsy of the cranial nerves (CN) IX, X, XI, and
XII. This syndrome includes dysphagia, absent gag reflex,
impaired taste and sensation over the posterior third of the
tongue, dysphonia, tongue deviation, paralysis of the palate,
hemianesthesia of the larynx, pharynx, and soft palate, weak-
ness of trapezius, and sternocleidomastoid muscle [120, 127]

CSS is a rare and understudied class of disease. No
prevalence or incidence is reported in the literature. This
syndrome has various etiologies, including malignant and
benign neoplasms, vascular disease, and trauma, among
others [2]. To our knowledge, no review describes the
characteristics of patients diagnosed with CSS. Thus, this
scoping review aims to collect and describe all cases in the
literature labeled as CSS.

Materials & methods

We carried out a Scoping Review of the Literature. This
study was conducted and reported in accordance with the
PRISMA extension for Scoping Reviews (PRISMA-ScR
2018) [124]. We conducted a database search in October
2021 using Embase terms “‘collet Sicard syndrome’/exp
OR ‘collet Sicard syndrome’” and PubMed terms “Collet
Sicard” OR “Collet Sicard Syndrome”. We did not limit the
search according to publication date. We included articles
and abstracts written in English, Spanish, Portuguese, Ger-
man, and French, with case reports or case series of patients
with a Collet-Sicard diagnosis. We excluded review articles
without any patient description. A total of 231 articles were
extracted from both databases and gray literature; 88 were
duplicated, and 18 fulfilled the exclusion criteria. Only 126
articles fulfilled the inclusion criteria and 135 patients were
included in the analysis (Appendix Table 5).

We collected data considering the cervical spaces
described by Varoquaux et al. and Kamalian et al., who
divided them into suprahyoid and infrahyoid [47, 126].
Suprahyoid spaces regarded for the analysis were: prever-
tebral space, parotid space, masticator space, retropharyn-
geal space, pharyngeal mucosal space, and parapharyngeal
space. Tenso-vascular-styloid fascia divided this last space
into pre-styloid and retro-styloid spaces (PRS). The retro-
styloid space refers to the carotid sheath in the suprahyoid
space [47] (Fig. 2).
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Furthermore, we assigned an additional classification to
CSS etiologies, considering those cases that started outside
of the cranium as extracranial, those that formed within the
bone such as metastases, as intraosseous, and those that
started within the cranium as intracranial. More than one
label could be attached to the same case if more than one of
the aforementioned spaces was compromised.

Two independent reviewers (MP and MA) extracted the
data from each article and the discrepancies were solved in a
discussion between them. Data were recorded in a Microsoft
Office 365, Microsoft Inc., Redmond, Washington, United
States Excel spreadsheet. We classified the cases into two
groups: “CSS”, which refers to patients presenting exclusively
with IX-XII cranial nerve involvement, and “CSS-plus”, which
corresponds to cases presenting with the original syndrome
description and other neurological impairments.

For the statistical analysis, the normal distribution of quantita-
tive variables was assessed using the Kolmogorov—Smirnov test.
Variables with normal distribution were described with mean
and standard deviation, while those with non-normal distribution
were described with median and interquartile range. Categorical
variables were described with their absolute and relative frequen-
cies. The differences in categorical variables were assessed with
X2 test and Fisher’s exact test, and the Mann—Whitney U test was
used for continuous variables. Statistical significance was met at
p<0.05. Data was analyzed using the SPSS, International Busi-
ness Machines Corporation, Armonk, New York, United States,
personal license Version 26 for Mac i0S.

Results

We included a total of 126 articles and 135 patients diagnosed
with CSS (Fig. 1, PRISMA diagram). Of them, 84 (67.7%)
were male, with a median age at diagnosis of 55 [IQR, 41.0—
67.0]; 40 (32.3%) were female, with a median age of 50 [IQR,
37.0—62.0]. The most common clinical manifestations were
dysphagia (n=92, 68.15%), dysphonia (n=78, 57.78%), tongue
deviation (n=60, 44.44%), palate paralysis (n=>54, 40.00%),
and trapezius weakness (n=48, 35.56%) (Table 1).

The principal etiology was tumoral with 53 cases (39.6%),
with glomus jugulare (n=11, 20.75%) and metastatic prostate
adenocarcinoma (n=8, 15,1%) as the most frequent tumor
types. This is followed by vascular etiology, with 37 cases
(27.6%). Internal carotid dissection was the most reported
cause in this subgroup (n=20, 54.1%), followed by jugular
thrombosis (n=5, 13.5%), and granulomatosis with polyangii-
tis (n=5, 13.5%). Traumatic etiology was the third most com-
mon cause of CSS with 32 cases (23.9%), in which condylar
(n=18, 56.25%) and Jefferson fracture (n="7, 21.9%) repre-
sented the most frequent trauma-related injuries. Other con-
genital, iatrogenic, and infectious causes were less frequent.
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Fig.1 PRISMA flow diagram

The rest of the specific etiologies are shown in Table 2. Half
of the patients underwent conservative treatment, and the
majority showed partial or total improvement The majority
of patients showed partial or total improvement, with just over
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[

Records identified (n=231)
- Databases (n =218 )
- Grey Literature (n=13)

Duplicate records removed (n =88)

Records screened
(n=144)

Records excluded:
Review: (n = 18)

[ Screening ]

Studies included in review
(n=125)

Patients included in the study
(n=135)

Table 1 Comparison between CSS and CSS-plus

half receiving conservative treatment. Follow-up was made in
48.1% of patients. Additional CN impairment was present in
21% of patients. Other general characteristics of the patients
included are shown in Table 1.

Total N (%) CSS CSS-plus P value
N (%) N (%) N (%)
106 (78.5) 29 (21)
Age* 53 (37—63) 53.50 (38.25—62.00) 55.00 (37.00—67.00) 0.956
Sex 0.077
Female 40 (32.3) 29 (28.7) 11 (47.8)
Male 84 (67.7) 72 (71.3) 12 (52.2)
General Cause 0.245
Congenital 3(2.2) 2(1.9) 1(3.4)
Iatrogenic 5(@.7) 5(4.8) 0(0.0)
Infectious 4 (3.0) 2(1.9) 2(6.9)
Trauma 32(23.9) 27 (25.7) 5(17.2)
Tumor 53 (39.6) 38 (36.2) 15 (51.7)
Vascular 37 (27.6) 31 (39.5) 6 (20.7)
Space
Jugular Foramen 60 (44.4) 45 (42.5) 15 (51.7) 0.373
Parapharyngeal Retrostyloid Space 39 (28.9) 31(29.2) 8 (27.6) 0.861
Prevertebral Space 27 (20.0) 24 (22.6) 3(10.3) 0.142
Prestyloid Parapharyngeal Space 19 (14.1) 13 (12.3) 6 (20.7) 0.193
Hypoglossal Foramen 12 (8.9) 9(8.5) 3(10.3) 0.498
Foramen Magnum 4 (3.0) 3(2.8) 1(3.4) 0.625
Parotid Space 2 (1.5) 1(0.9) 134 0.385
Retropharyngeal Space 1(0.7) 0(0.0) 1(33.4) 0.215
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Table 1 (continued)

Total N (%) CSS CSS-plus P value
N (%) N (%) N (%)
Side 0.845
Left 69 (56.6) 55 (56.1) 14 (58.3)
Right 53 (43.4) 43 (43.9) 10 (41.7)
Treatment
Surgical 24 (18.3) 17 (16.3) 7(25.9) 0.190
Conservative 73 (55.7) 58 (55.8) 15 (55.6) 0.984
Radiotherapy 23 (17.6) 16 (15.4) 7(25.9) 0.158
Endovascular 7(5.3) 4(3.8) 3(11.D 0.135
Chemotherapy 5(3.8) 1(1.0) 4(14.8) 0.006
Improvement 0.103
Total 22 (23.4) 16 (21.3) 6 (31.6)
Partial 54 (57.4) 47 (62.7) 7 (36.8)
None 18 (19.1) 12 (16.0) 6 (31.6)
Sympathetic 5@3.7) 1(1.0) 4(14.3) 0.007
Follow up 65 (87.8) 49 (87.5) 16 (88.9) 0.621
Signs and Symptoms
Dysphagia 92 (68.1) 76 (71.70) 16 (55.2) 0.365
Hoarseness or Dysphonia 78 (57.8) 67 (63.21) 11 (37.9) 0.812
Tongue Weakness or Deviation 60 (44.4) 50 (47.17) 10 (34.5) 0.606
Palate deviation or paralysis 54 (40.0) 44 (41.51) 10 (34.5) 0.863
Trapezius Weakness 48 (35.6) 39 (36.79) 9(31.0) 0.679
Paralysis of the vocal cord 43 (31.8) 33 (31.13) 10 (34.5) 0.508
Gag reflex absent 42 (31.1) 34 (32.08) 8 (27.6) 0.800
Dysarthria 37 (27.4) 30 (28.30) 7(24.1) 0.779
Weak Sternocleidomastoid 31 (23.0) 27 (25.47) 4 (13.8) 0.894
Tongue atrophy 28 (20.7) 20 (18.87) 8 (27.6) 0.494
Sternocleidomastoid atrophy 15(11.1) 11 (10.38) 4 (13.8) 0.860
Shoulder weakness 13 (9.6) 10 (9.43) 3(10.3) 0.737
Trapezius atrophy 13 (9.6) 9 (8.49) 4 (13.8) 0.864
Loss sensation larynx 9(6.7) 7 (6.60) 2(6.9) 0.673
Tongue Fasciculations 9(6.7) 7 (6.60) 2(6.9) 0.589
Taste impairment 5@3.7) 54.72) 0(0.0) 0.424
*Median (IQR)
Table 3 shows the anatomic distribution and its main Discussion

etiologies. The most common anatomic spaces were the
jugular foramen (44.4%), and the parapharyngeal retrosty-
loid space (28.9%). The jugular foramen was most com-
monly affected by tumors (53.3%), and the PRS by vascu-
lar pathology (61.5%) (Fig. 2). The prevertebral anatomic
space was most commonly affected by traumatic injury
(74%). Most of these lesions were located in the extracra-
nial (41.4%) and intraosseous (30.8%) regions.

Table 1 shows the characteristics of CSS compared to
CSS-plus. Approximately 21% of the patients had other
CN impairments, with the seventh and eighth CNs most
frequently affected (Table 4).

@ Springer

We conducted a scoping review to characterize CSS,
focusing on the affected anatomical spaces and clinical
characteristics. Since its first description in 1915, we
found 126 studies describing CSS in 135 patients.

Etiology
Gutierrez et al. described in 2015 the main causes of CSS

in 51 cases extracted from PubMed. They reported that the
most common etiology was metastasis, while our study
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Table 2 Specific cause of Collet-Sicard syndrome

n (%)

Tumor
Glomus 11 8.15
Metastatic Prostate Adenocarcinoma 8 5.93
Metastatic breast adenocarcinoma 5 3.70
Other Metastatic disease 5 3.70
Lower cranial nerves Schwannoma 5 3.70
Multiple Myeloma 4 2.96
Unspecified 4 2.96
Metastatic lung Adenocarcinoma 2 1.48
Metastatic colorectal carcinoma 2 1.48
Hemangiopericytoma 2 1.48
Adenocarcinoma of unknown primary origin 1 0.74
Meningioma 1 0.74
Inflammatory pseudotumor 1 0.74
Fibrosarcoma 1 0.74
Malignant Perivascular Epithelioid Cell Tumor 1 0.74

Vascular
Internal Carotid Dissection 20 14.81
Granulomatosis with Polyangiitis 5 3.70
Jugular Thrombosis 5 3.70
ICA Fibromuscular Displasia 2 1.48
ICA Aneurysm 2 1.48
Panarteritis nodosa 2 1.48
APA ischemia following cardiovascular surgery 1 0.74

Congenital

Eagle’s syndrome 2 1.48
Occiput C1-C3 fusion, hypoplastic dens, left 1 0.74
hypertrophic C1 and C2 Transverse Processes

Infectiuos
Abscess/osteomyelitis 3 222
Viral infection 1 0.74

Tatrogenic
Catheter-related jugular vein thrombosis 3 222
Post-coiling carotid aneurysm 1 0.74
Cervicofacial emphysema after cryoblockade to 1 0.74

the mandibular division of the trigeminal nerve

Trauma*
Occipital Condyle Fracture 18 13.33
Jefferson fracture 7 5.19
Unspecified 4 2.96
Petrous fracture 3 222
Clivus fracture 3 2.22
Styloid process fracture 1 0.74

*Cases could present with one or more injuries

found that glomus jugulare was the most frequent etiology
in the tumoral group. In contrast to Gutierrez et al., we
also found congenital disease (Developmental abnormali-
ties of the craniocervical junction, Eagle’s syndrome) as
a possible cause [48, 76, 114].

We found that the most prevalent tumoral causes were glo-
mus jugulare and metastatic tumors. Glomus jugulare repre-
sents 0.6% of all head and neck tumors [49]. Although rare,
glomus jugulare neoplasm is the most frequent tumor of the
jugular foramen, constituting 60—80% of all such cases [45].
In concordance with Jaiswal et al. we found glomus jugulare
predominantly in females [45]. Its usual clinical presenta-
tion consists of pulsatile tinnitus, hearing loss, vertigo, and
in some cases, lower CN impairment [45, 59]. However,
we believe its slow-growing and locally invasive behavior
explains why it is the most frequent cause of CSS, given the
close vicinity between the jugular and hypoglossal canal.

Among metastatic tumors, prostate and breast cancer were
the most frequent primary neoplasms that presented with
CSS, in alignment with Opie et al. [79]. This finding is prob-
ably related to prostate adenocarcinoma being the most fre-
quent primary tumor metastasizing to the skull base [35, 57].

Internal carotid artery dissection represented the most
common specific cause overall, and the most frequent
within the vascular etiology group. Carotid dissection
occasionally presents with paresis of the cranial nerves
and, to a greater extent, with lower cranial nerve compro-
mise, with the XII CN being the most affected one [36, 38,
67, 68, 120]. In the literature, we found two hypotheses to
explain the pathophysiology of lower CN palsy second-
ary to internal carotid dissection. The first is localized
ischemia of the small vessels affecting the lower cranial
nerves [36, 38]. The second and most accepted hypothesis
is intramural hematoma formation due to arterial dissec-
tion. This hematoma can compress the lower cranial nerves
leading to CSS [36, 38, 115]. Interestingly, most of the
patients in our study diagnosed with CSS due to internal
carotid artery dissection had some recovery, supporting the
intramural hematoma hypothesis, as compression carries
a better prognosis than ischemia [38]. The parapharyngeal
retrostyloid space was the most frequent anatomical space
affected in the vascular group. In this space, the lower cra-
nial nerves, sympathetic chain, and carotid sheath can be
found, which in turn contains the cervical or C1 segment of
the internal carotid artery according to the Bouthillier clas-
sification. This anatomical proximity explains how intra-
mural hematoma formation causes compression in the last
four CNs [115, 121] (Fig. 3).
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Table 3 Anatomic space and general cause

Anatomic Space Tumor Vascular Trauma Infectious* Iatrogenic Congenital Total

N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Jugular Foramen 32 (53.3) 12 (20.0) 11 (18.3) 3(5.0) 2(3.3) 0 (0.0) 60 (44.4)
Parapharyngeal Retrostyloid Space 5(12.8) 24 (61.5) 4(10.3) 2(5.1) 2(5.1) 2(5.1) 39 (28.9)
Prevertebral Space 6(22.2) 0(0.0) 20 (74.0) 13.7) 0(0.0) 0(0.0) 27 (20.0)
Prestyloid Parapharyngeal Space 11 (57.9) 3 (15.8) 2 (10.5) 0(0.0) 2 (10.5) 1(5.3) 19 (14.1)
Hypoglossal Foramen 8 (66.7) 1(8.3) 2(16.7) 1(8.3) 0(0.0) 0(0.0) 12 (8.9)
Foramen Magnum 2 (50.0) 0(0.0) 1(25.0) 1(25.0) 0(0.0) 0 (0.0) 4(3.0)
Parotid Space 2 (100.0) 0 (0.0) 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) 2(1.5)
Retropharyngeal Space 1 (100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.7)

Cases may present with one or more spaces affected simultaneously

*Not including viral infection

Fig. 2 Relationship of the
retrostyloid parapharyngeal
space with adjacent cervical
spaces. Axial cut a2 the level of

the parotid gland. 1. Mastica- a
tory space, 2. Parotid space, 3. A \.
Parapharyngeal mucosal space, =8

4. Parapharyngeal prestyloid ) /’1{/

space, 5. Parapharyngeal restro-
styloid space, 6. Pharyngeal
mucosal space, 7. Prevertebral S
space. 8. Parotid duct 9. Mas-
seter muscle 10. Mandible 11.
Medial pterygoid muscle 12.
Parotid gland 13. Stylopharyn-
geal muscle, Stylologlossus
muscle, Stylohyoid muscle 14.
Styloid process 15. External
carotid artery 16. Internal
carotid artery. 17. Retroman-
dibular vein 18. Facial nerve 19.
Hypoglossal nerve 20. Acces-
sory nerve 21. Internal jugular
vein 22. Cervical sympathetic
trunk 23. Digastric muscle 24.
Sternocleidomastoid muscle 25.
Longissimus muscle 26. Glos-
sopharyngeal nerve 27. Vagus
nerve. llustration created using
Procreate version 5.3.4

@ Springer



Neurosurgical Review (2023) 46:244

Page70f 14 244

Table 4 Additional cranial nerve impairment

Cranial Nerve

Facial Nerve 17 (12.6)
Vestibulocochlear Nerve 8(5.9)
Trochlear Nerve 3(2.2)
Trigeminal Nerve 2(1.5)
Abducens Nerve 2(1.5)
Oculomotor Nerve 1(0.8)
Optic Nerve 1(0.8)

Lastly, the third most frequent etiology was traumatic injury.
This group had two predominant injuries: condyle fracture and
Jefferson fracture. Jefferson fracture or atlas fracture represents
1% of all spinal injuries [108]. Domenicucci et al. evaluated
post-traumatic CSS cases, finding that the most frequent mecha-
nism of injury for the Jefferson fracture is the axial loading along
the axis of the cervical spine, which can happen in conjunction
with mechanisms of lateral bending and rotation [26]. The last
four cranial nerves pass through the space between the trans-
verse process of the atlas and the styloid process. In a Jefferson
fracture, the transverse process comes closer to the styloid pro-
cess compressing and stretching those cranial nerves resulting
in CSS [26] (Fig. 4). On the other hand, condyle fracture, when
there is dislocation of this structure, causes tearing of the lower
cranial nerves, making the recovery of these patients more dif-
ficult compared with the Jefferson fracture [26].

Fig.3 Anatomical relationships of
the lower cranial nerves and sur-
rounding structures. 1. Hipoglos-
sal nerve; 2. Hipoglossal canal; 3.
Occipital condyle; 4. Glossopharyn-
geal nerve; 5. Vagus nerve; 6. Inferior
petrosal sinus; 7. Posterior meningeal
artery; 8. Accessory nerve; 9. Carotid
artery; 10. Jugular foramen; 11. Inter-
nal jugular vein; 12. Styloid process.
Illustration created using Procreate
version 5.3.4

Cranial nerve and clinical manifestations

The typical clinical manifestations of CSS described by
Lian et al. were vocal cord paralysis, dysphagia, impair-
ment of taste in the posterior third of the tongue, weakness
of the tongue, and sternocleidomastoid [1, 63]. However,
in our study, the most frequent clinical manifestations were
dysphagia, dysphonia, tongue deviation, palate paralysis,
and trapezius weakness. We consider that the variability in
the clinical manifestations can contribute to initial misdi-
agnosis and delay in achieving a correct diagnosis.

Twenty-nine patients (21%) presented other cranial nerve
impairments in addition to IX, X, X1, and XII. The VII CN
was be the most frequent additional CN affected in cases
reported as CSS. In this review, it was affected in 17 patients
(12.6%) [20, 48, 49, 70, 89, 110, 111, 117, 123, 131, 134].
Most of them (11 cases, 64.7%) presented an extracranial
lesion, where the extratemporal course of the VII CN begins,
in close proximity to the jugular foramen and PRS [51]. In
five (29%) of these extracranial cases, there was more than
one type of injury; within this subgroup, a concomitant
intraosseous lesion was the most frequent (4 cases, 23.5%).
The remaining cases of patients presenting with facial palsy
had intraosseous compromise (9 cases, 52.9%), followed by
intracranial injury alone (3 cases, 17.5%).

A group of patients with CSS and hearing loss did not have
VIII CN impairment, but conductive hearing loss secondary

@ Springer
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Right styloid process

left styloid process

Fig.4 Relationship between the styloid process and Jefferson fracture. A Jefferson fracture decreases the space between the right lateral mass
and the ipsilateral styloid process, where the IX, X, XI CN are located. Illustration created using Procreate version 5.3.4

to otitis media [49, 103-105, 107, 111, 122]. Therefore, when
a patient presents with CSS and hearing loss, it is crucial to
evaluate the auditory system and not assume that the hearing
loss is a consequence of VIII CN damage.

Higher cranial nerve involvement (i.e. oculomotor, troch-
lear, trigeminal, and abducens) was observed in patients with
systemic diseases such as granulomatosis with polyangiitis or
in high-energy traumatic brain injury [10, 22, 62, 85].

Compromised anatomical spaces

The most common anatomical spaces impaired in CSS were the
jugular foramen [94] and the parapharyngeal retrostyloid space,
consistent with the most frequent etiologies identified, consider-
ing that glomus jugulare and internal carotid dissection are usu-
ally located in those spaces. However, a significant percentage
(41 patients, 30%) of cases comprised other anatomical spaces.

In contrast to previous literature, the cases we found
did not have retroparotid space compromise. Collet was
the first and only author to mention the retroparotid space
in connection with CSS in 1915. Since then, the term has
been used in educational texts and case reports of Villaret
syndrome, but not in CSS cases [14, 30, 113]. Our findings
suggest that PRS describes more thoroughly one of the
spaces affected in CSS than the term “retroparotid space”
does. Therefore, we suggest that this last term should be
discontinued when referring to CSS.

@ Springer

There was no statistically significant difference between
CSS and CSS-plus in terms of etiology, clinical manifesta-
tions, anatomical space, and treatment. This means that the
impairment of other CN, in addition to the IX-XII, does not
significantly affect the disease course. Indeed, there was no
statistically significant difference between the impairment
of VII-XII, VIII-XII, or IX-XII CN.

The only statistically significant difference between the
two groups was sympathetic fiber impairment; however, the
compromise of the last four CNs and ipsilateral sympathetic
impairment is known as Villaret syndrome [14, 30], which
leads us to conclude that the cases with these clinical char-
acteristics were mislabeled as CSS.

The limitations of this study are as follows: first, the sample
size is limited, which may explain the absence of any statistically
significant differences. Second, we performed a systematic litera-
ture search of all cases, however, some cases could be published in
non-indexed journals, and some diagnosed cases in clinical prac-
tice may not be published, possibly leading to underestimation.

In conclusion, CSS is a rare pathology. The most com-
monly affected anatomical locations are the jugular foramen
and parapharyngeal retrostyloid space. Hence, pathologies in
those spaces should be ruled out in patients presenting with
CSS. Tumoral etiology should also be considered in patients
with clinical signs of lower CN impairment without a history
of trauma. Furthermore, we found a lack of standardization
when reporting the syndrome in the literature, which makes
apparent the need for greater rigor in reporting CSS.
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Appendix

Table 5 Selected studies

Lakshminaray et al. [58]
Tanaka et al. [119]

2013
2012

Conference Abstract
Conference Abstract

Author Year Publication Type Number
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Kang et al. [48] 2016  Article 1
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Jaiswal et al. [45] 2016  Article 1
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Mnari et al. [70] 2016 Article 1
Domenicucci et al. [26] 2015 Article 1
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Nunes et al. [76] 2013 Conference Abstract 1
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Smith et al. [115] 2013  Article 1
Khalid et al. [49] 2013  Article 1
Dettling et al. [23] 2013 Article 1
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1
1
1

Hayward et al. [42]

2012

Article

Table 5 (continued)

Author Year  Publication Type Number
of Cases
Rajput et al. [89] 2011 Article 1
Petrovic€ et al. [86] 2011  Article 1
Opie et al. [79] 2010 Article 1
Battaglia et al. [9] 2009  Article 1
Sibai et al. [111] 2009 Article 1
Lee et al. [60] 2009  Article 1
Romero Muiioz et al. [95] 2009 Conference Abstract 1
Lucato et al. [66] 2008  Article 1
Erol et al. [29] 2007 Article 1
Chacon et al. [17] 2006 Article 1
Basu et al. [8] 2006 Article 1
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Shine et al. [110] 2005 Article 1
Garcia-Escriva et al. [33] 2005 Article 1
Jimenez-Caballero [46] 2004  Article 1
Hsu et al. [44] 2004  Article 1
Rao et al. [90] 2004  Article 1
Walker et al. [129] 2003  Article 1
Willy et al. [131] 2003  Article 1
Paparounas et al. [83] 2003  Article 1
Heckmann et al. [43] 2000 Letter to the editor 1
Schmidt et al. [102] 2000 Article 2
Satoh et al. [100] 2000 Article 1
Connolly et al. [21] 2000 Article 1
Riiegg et al. [96] 1999  Article 1
Krystkowiak et al. [54] 1998  Article 1
Larson et al. [59] 1997  Article 1
Rees et al. [93] 1997  Article 1
Tappin et al. [120] 1996  Article 1
Ruiz et al. [97] 1995 Article 1
Kurebayashi et al. [55] 1995  Article 3
Comacchio et al. [20] 1995 Article 1
Sharma et al. [109] 1994  Article 1
Prick et al. [88] 1992  Letter to the editor 1
Wani et al. [130] 1991 Article 1
Silvestrini et al. [113] 1991 Article 1
Sehitoglu et al. [107] 1990 Article 1
Moss et al. [73] 1989  Article 1
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Waespe et al. [128] 1988  Article 1
Hashimoto et al. [40] 1988  Article 1
Di Stasi et al. [25] 1986  Article 1
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Nagata et al. [74] 1980 Article 1
Mohanty et al. [71] 1973  Article 1
Tomio et al. [123] 1991 Article 1
Olazabal et al. [77] 2014  Article 1
Evan et al. [31] 2021  Article 1
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Table 5 (continued) References
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Amar et al. [3] 2020 Article 1 Y (1989) A case of jugular foramen meningioma in a child. No
Cabreira et al. [15] 2020  Article 1 . ]SBhiftl)lfﬂ’/i (;f}k;ls 17£187—9]2M Fulbright RK. Becker KP (2017) MRI
. . Barbiero FJ, Baehring JM, Fulbright RK, Becker
Leeetal. [61] 2017 Art?cle ! findings in Collet-Sicard syndrome. Neurology 88:811. https://
Handley et al. [39] 2010  Article 1 doi.org/10.1212/WNL.0000000000003643
Low et al. [65] 2018 Article 1 7. Barna M, Stulik J, Kryl J, Vyskodil T, Nesnidal P (2015) Col-
Al-Shabibi et al. [2] 2021 Article 1 let-Sicard syndrome due to occipital condyle fracture. Case
. . report. A hat Chir Orthop Traumatol Cech 82:440-442
SOkh.l ctal. [116] 2021 Artfcle ! 8. Basu S, Nair N (2006) Relapse of cervical cancer presenting
Utheim et al. [125] 2015 Article 1 as symptoms of Collet-Sicard syndrome with metastatic sub-
Erkan et al. [28] 2016 Article 1 cutaneous and adrenal deposits. Lancet Oncol 7:610. https://
Cugy et al. [22] 2014  Conference Abstract 3 0 dBoi,or gl/ 10}':1 ?\}[6/ S_l‘.‘71(‘)'%1“045(_06)éo(72604391) Collet-Sicard
. . . Battaglia F, Martini L, Tannier ollet-Sicard syn-
Liu .et 2.1]' ['64] 2004 Article ! drome after carotid artery dissection. Rev Neurol (Paris)
Pelliccioni et al. [84] 1995 Conference Abstract 3 165:588-590. https://doi.org/10.1016/j.neurol.2008.10.005
Olazabal et al. [77] 2014  Article 1 10. Behravesh M, Naik M, Glesa O (2019) Wegener’s granuloma-
Bravo et al. [13] 2018  Article 1 tosis and pregnancy. Anaesthesia 74:9-79
R . 11. Benavides CA (2020) Sindrome de Collet-Sicard con
Fidelis de Souza etal. [32] = 2018 Article ! compromiso facial y auditivo por una lesioén del angulo
Krystkowiak et al. [54] 1998  Article 1 pontocerebeloso
Collet [19] 1915  Article 1 12. Bolender N, Cromwell LD, Wendling L (1978) Fracture of the
Sicard [112] 1916  Article 1 occipital condyle. Am J Roentgenol 131:729-731. https://doi.
Benavides et al. [11] 2021 Conference Abstract 1 org/10.2214/ajr.131.4.729

13. Bravo F, Martorelli SB de F, Martorelli F de O, Fonseca FL

de MA (2018) The Collet-Sicard syndrome and dentistry: case
report. Rev Gauch Odontol 66:177-180. https://doi.org/10.1590/
1981-8637201800020000123237

14. Brazis PW (2011) Lesions within the retropharyngeal and retro-

Authors contributions Maria Paula Aguilera-Pena and Maria A. Casti- parotid space. Localization in Clinical Neurology, 6th ed. Lip-
blanco: Conceptualization, Literature search, study selection, Writing, pincott Williams & Wilkins, Wolters Kluwer

and analysis. Valentina Osejo-Arcos: Literature search, Preparation of 15. Cabreira V, Lopes AC, Figueiredo R, Pinto MM (2020) Collet-
Figs. 1-4, Preparation of Tables 1-3, Writing. Santiago Gutiérrez- Sicard syndrome secondary to internal carotid artery dissection: a
Goémez: Writing—Review and editing. Rafael Aponte-Caballero: firing link. Neurohospitalist 10:322-323. https://doi.org/10.1177/
Writing—Review and editing. Juan F. Abaunza-Camacho: Writing— 1941874420916377

Review and editing. Natalia Guevara-Moriones: Illustrations. Camilo 16. Caroli E, Rocchi G, Orlando ER, Delfini R (2005) Occipital
Armando Benavides-Burbano: Review and editing, Supervision. Wil- condyle fractures: report of five cases and literature review. Eur
liam M. Riveros-Castillo: Supervision, Project Administration. Javier Spine J 14:487-492. https://doi.org/10.1007/s00586-004-0832-z

M. Saavedra: Writing—Review & Editing, Supervision. All authors 17. Chacon G, Alexandraki I, Palacio C (2006) Collet-sicard syn-

reviewed the manuscript.

drome: an uncommon manifestation of metastatic prostate can-
cer. South Med J 99:898-899. https://doi.org/10.1097/01.smj.

Declarations 0000224747.50060.26

18. Climans SA, Melanson M, Desai JA (2013) A case of Collet-
Ethical approval This review did not require approval by an ethics Sicard syndrome caused by necrotizing otitis externa. Can J Neu-
committee. rol Sci 40:268-270. https://doi.org/10.1017/s0317167100017534

Conflict of interest None.

@ Springer

19. Collet PM (1915) Sur Un Nouveau Syndrome Paralytique
Pharyngo-Laryngé Par Blessure De Guerre (Hémiplégie


https://doi.org/10.1007/s00701-005-0547-x
https://doi.org/10.25259/SNI_375_2021
https://doi.org/10.1177/1941874420916302
https://doi.org/10.1177/1941874420916302
https://doi.org/10.1212/WNL.0000000000003643
https://doi.org/10.1212/WNL.0000000000003643
https://doi.org/10.1016/S1470-2045(06)70764-1
https://doi.org/10.1016/S1470-2045(06)70764-1
https://doi.org/10.1016/j.neurol.2008.10.005
https://doi.org/10.2214/ajr.131.4.729
https://doi.org/10.2214/ajr.131.4.729
https://doi.org/10.1590/1981-8637201800020000123237
https://doi.org/10.1590/1981-8637201800020000123237
https://doi.org/10.1177/1941874420916377
https://doi.org/10.1177/1941874420916377
https://doi.org/10.1007/s00586-004-0832-z
https://doi.org/10.1097/01.smj.0000224747.50060.26
https://doi.org/10.1097/01.smj.0000224747.50060.26
https://doi.org/10.1017/s0317167100017534

Neurosurgical Review (2023) 46:244

Page 110f 14 244

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Glosso-Laryngo-Scapulo-Pharyngée). Gazette Méd J Méd
Réunis

Comacchio F, D’Eredita R, Poletto E, Poletti A, Marchiori C
(1995) Hemangiopericytoma of the skull base and Collet-Sicard
syndrome: a case report. Ear NoseThroat J 74:845-847
Connolly B, Turner C, DeVine J, Gerlinger T (2000) Jefferson
fracture resulting in Collet-Sicard syndrome. Spine (Phila Pa
1976) 25:395-398. https://doi.org/10.1097/00007632-20000
2010-00023

Cugy E, Marsollet H, Minvielle C, Bordes J, Delleci C, Petit L
(2014) Traumatic Brain Injury: lower cranial nerves palsy. Ann
Phys Rehabil Med 57:73—e74. https://doi.org/10.1016/j.rehab.
2014.03.265

Dettling SD, Morscher MA, Masin JS, Adamczyk MJ (2013)
Cranial nerve IX and X impairment after a sports-related Jeffer-
son (C1) fracture in a 16-year-old male: a case report. J Pediatr
Orthop 33:e23—e27. https://doi.org/10.1097/BP0O.0b013e3182
746bcl

Dey JK, Carlson ML (2019) Jugular paraganglioma presenting with
Collet-Sicard syndrome. Mayo Clin Proc 94:1832-1833. https://
doi.org/10.1016/j.mayocp.2019.04.014

Di Stasi M, Cavanna L, Paties C, Fornari F, Civardi G, Binelli
F, Buscarini E, Buscarini L (1986) Anaplastic myeloma as
extramedullary relapse of multiple myeloma in remission. Case
report and review of the literature. Acta Haemat 76:202-207.
https://doi.org/10.1159/000206056

Domenicucci M, Mancarella C, Dugoni ED, Ciappetta P, Paolo
M (2015) Post-traumatic Collet-Sicard syndrome: personal
observation and review of the pertinent literature with clinical,
radiologic and anatomic considerations. Eur Spine J 24:663-670.
https://doi.org/10.1007/s00586-014-3527-0

Erben Y, Ghare MI, Patel A, Mojibian H, Matouk C (2018)
Collet-Sicard syndrome secondary to internal carotid artery
pseudoaneurysm. J Vasc Surg 67:1596-1597. https://doi.org/
10.1016/j.jvs.2017.04.054

Erkan S, Somner J, Rajan GP (2016) Sunitinib as Neoadjuvant
Chemotherapy in the Management of Metastatic Renal Cell
Carcinoma Mimicking a Glomus Vagale Tumor in the Head
and Neck: A Case Report and Review of Literature. J Neurol
Surg Rep 77:€77-82. https://doi.org/10.1055/5-0036-1579629
Erol FS, Topsakal C, Kaplan M, Yildirim H, Ozveren MF
(2007) Collet-Sicard syndrome associated with occipital con-
dyle fracture and epidural hematoma. Yonsei Med J 48:120-
123. https://doi.org/10.3349/ymj.2007.48.1.120

Espinosa Jovel CA, Vincos GB, Hedmont D, Sobrino Mejia FE
(2015) Sindrome de Villaret y paraganglioma cervical: Reporte
de caso con consideraciones especiales. Acta Neurol Colomb
31:79-83

EvanJ, Johansen M, Akst LM (2021) Dysphagia, dysphonia and a devi-
ated tongue: diagnosing Collet-Sicard syndrome. BMJ Case Rep. 14.
https://doi.org/10.1136/bcr-2021-243154

Fidelis de Souza A, Morais Cordeiro B, Thomé d e Oliveira IA,
Dias Coelho R, Y. CB, Martins de Oliveira A (2018) Sindrome
de Collet-Sicard: Relato de Caso CIPEEX. 2

Garcia-Escriva A, Pampliega Pérez A, Martin-Estefania C,
Botella C (2005) Schwannoma of the hypoglossal nerve pre-
senting as a syndrome of Collet-Sicard. Neurologia 20:311-313
Ganesh A, Assis Z, Fok D, Cairncross JG, Bal SS, Furtado S
(2019) Teaching neuroimages: Collet-Sicard syndrome and hear-
ing loss with glomus jugulotympanicum. Neurology 93:e1408—
e1409. https://doi.org/10.1212/WNL.0000000000008205
Greenberg HS, Deck MD, Vikram B, Chu FC, Posner JB (1981)
Metastasis to the base of the skull: clinical findings in 43 patients.
Neurology 31:530-537. https://doi.org/10.1212/wnl.31.5.530
Guidetti D, Pisanello A, Giovanardi F, Morandi C, Zuccoli G,
Troiso A (2001) Spontaneous carotid dissection presenting lower

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

cranial nerve palsies. J Neurol Sci 184:203-207. https://doi.org/
10.1016/50022-510x(01)00440-3

Gutiérrez Rios R, Castrillo Sanz A, Gil Polo C, Zamora Garcia
MI, Morollén Sanchez-Mateos N, Mendoza Rodriguez A (2015)
Sindrome de Collet-Sicard. Neurologia 30:130-132. https://doi.
org/10.1016/j.nr1.2013.04.002

Guy N, Deffond D, Gabrillargues J, Carriere N, Dordain G,
Clavelou P (2001) Spontaneous internal carotid artery dissection
with lower cranial nerve palsy. Can J Neurol Sci 28:265-269.
https://doi.org/10.1017/s031716710000144x

Handley TP, Miah MS, Majumdar S, Hussain SS (2010) Collet-
sicard syndrome from thrombosis of the sigmoid-jugular com-
plex: a case report and review of the literature. Int J Otolaryngol.
https://doi.org/10.1155/2010/203587

Hashimoto T, Watanabe O, Takase M, Koniyama J, Kobota M
(1988) Collet-Sicard syndrome after minor head trauma. Neu-
rosurgery 23:367-370. https://doi.org/10.1227/00006123-19880
9000-00015

Havelius U, Hindfelt B, Brismar J, Cronqvist S (1982) Carotid
fibromuscular dysplasia and paresis of lower cranial nerves (Col-
lect-Sicard syndrome). Case report. J Neurosurg 56:850-853.
https://doi.org/10.3171/jns.1982.56.6.0850

Hayward D, Morgan C, Emami B, Biller J, Prabhu VC (2012)
Jugular foramen syndrome as initial presentation of metastatic
lung cancer. J Neurol Sur Rep 73:14—18. https://doi.org/10.1055/
s-0032-1301406

Heckmann JG, Tomandl B, Duhm C, Stefan H, Neundorfer B
(2000) Collet-Sicard syndrome due to coiling and dissection of
the internal carotid artery. Cerebrovasc Dis 10:487—488. https://
doi.org/10.1159/000016117

Hsu HP, Chen ST, Chen CJ, Ro LS (2004) A case of Collet-
Sicard syndrome associated with traumatic atlas fractures and
congenital basilar invagination. J Neurol Neurosurg Psychiatry
75:782-784. https://doi.org/10.1136/jnnp.2003.024083

Jaiswal M, Bhaskar MK, Mittal RS, Ojha B (2016) Positional
hoarseness: an unusual symptom in jugular foramen mass. BMJ
Case Rep. https://doi.org/10.1136/bcr-2016-215805
Jiménez-Caballero PE, Marsal-Alonso C, Méndez-Cendén JC,
Alvarez-Tejerina A (2004) Collet-Sicard syndrome secondary to
a glomus tumour: evaluation by means of magnetic resonance.
Rev Neurol Rev Neurol 39:1072-1073

Kamalian S, Avery L, Lev MH, Schaefer PW, Curtin HD (2019)
Nontraumatic Head and Neck Emergencies. Radio graphics
Radiographics 39:1808-1823. https://doi.org/10.1148/rg.20191
90159

Kang K, Moon BG (2016) Developmental abnormalities of the
craniocervical junction resulting in Collet-Sicard syndrome. Spine
J Spine J 16:¢635-e639. https://doi.org/10.1016/j.spinee.2016.04.
022

Khalid S, Zaheer S, Khalid M, Raghuwanshi RK (2013) Collet-Sicard
syndrome secondary to a large glomus jugulotympanicum. Ann
Saudi Med Ann Saudi Med 33:407—410. https://doi.org/10.5144/
0256-4947.2013.407

Kobayashi I, Enokida M (1981) Multiple myeloma producing
Collet-Sicard syndrome: an autopsy case (author’s transl). Clin
Neurol Rinsho Shinkeigaku 21:87-92

Kochhar A, Larian B, Azizzadeh B (2016) Facial Nerve and
Parotid Gland Anatomy. Otolaryngol Clin North Am. Otolar-
yngol Clin North Am 49:273-284. https://doi.org/10.1016/].
0tc.2015.10.002

Komune N, Masuda S, Yasumatsu R, Hongo T, Jiromaru R,
Matsuo S, Akiyama O, Tsuchihashi N, Matsumoto N, Yama-
moto H, Nakagawa T (2020) Malignant perivascular epithe-
lioid cell tumor mimicking jugular foramen schwannoma: A
case report and literature review. Heliyon. 6:¢03200. Heliyon.
https://doi.org/10.1016/j.heliyon.2020.03200

@ Springer


https://doi.org/10.1097/00007632-200002010-00023
https://doi.org/10.1097/00007632-200002010-00023
https://doi.org/10.1016/j.rehab.2014.03.265
https://doi.org/10.1016/j.rehab.2014.03.265
https://doi.org/10.1097/BPO.0b013e3182746bc1
https://doi.org/10.1097/BPO.0b013e3182746bc1
https://doi.org/10.1016/j.mayocp.2019.04.014
https://doi.org/10.1016/j.mayocp.2019.04.014
https://doi.org/10.1159/000206056
https://doi.org/10.1007/s00586-014-3527-0
https://doi.org/10.1016/j.jvs.2017.04.054
https://doi.org/10.1016/j.jvs.2017.04.054
https://doi.org/10.1055/s-0036-1579629
https://doi.org/10.3349/ymj.2007.48.1.120
https://doi.org/10.1136/bcr-2021-243154
https://doi.org/10.1212/WNL.0000000000008205
https://doi.org/10.1212/wnl.31.5.530
https://doi.org/10.1016/s0022-510x(01)00440-3
https://doi.org/10.1016/s0022-510x(01)00440-3
https://doi.org/10.1016/j.nrl.2013.04.002
https://doi.org/10.1016/j.nrl.2013.04.002
https://doi.org/10.1017/s031716710000144x
https://doi.org/10.1155/2010/203587
https://doi.org/10.1227/00006123-198809000-00015
https://doi.org/10.1227/00006123-198809000-00015
https://doi.org/10.3171/jns.1982.56.6.0850
https://doi.org/10.1055/s-0032-1301406
https://doi.org/10.1055/s-0032-1301406
https://doi.org/10.1159/000016117
https://doi.org/10.1159/000016117
https://doi.org/10.1136/jnnp.2003.024083
https://doi.org/10.1136/bcr-2016-215805
https://doi.org/10.1148/rg.2019190159
https://doi.org/10.1148/rg.2019190159
https://doi.org/10.1016/j.spinee.2016.04.022
https://doi.org/10.1016/j.spinee.2016.04.022
https://doi.org/10.5144/0256-4947.2013.407
https://doi.org/10.5144/0256-4947.2013.407
https://doi.org/10.1016/j.otc.2015.10.002
https://doi.org/10.1016/j.otc.2015.10.002
https://doi.org/10.1016/j.heliyon.2020.e03200

244

Page 12 of 14

Neurosurgical Review (2023) 46:244

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Krishnan M, N B, K T, S S (2019) Prostate cancer presenting
as Collet-Sicard syndrome. J Assoc Physicians India 67:72
Krystkowiak P, Vermersch P, Maurage CA, Petit H (1998)
Collet-Sicard syndrome disclosing periarteritis nodosa. Rev
Neurol (Paris) 154:777-779

Kurebayashi J, Sonoo H, Shimozuma K, Ohta K, Kiyono T
(1995) Cranial nerve palsies due to metastasis to the skull base
in patients with breast cancer. Breast Dis 8

Kwon HC, Cho DK, Jang YY, Lee SJ, Hyun JK, Kim TU
(2011) Collet-sicard syndrome in a patient with jefferson frac-
ture. Ann Rehab Med Ann Rehabil Med 35:934-938. https://
doi.org/10.5535/arm.2011.35.6.934

Laigle-Donadey F, Taillibert S, Martin-Duverneuil N, Hilde-
brand J, Delattre JY (2005) Skull-base metastases. J Neuroon-
col 75:63-69. https://doi.org/10.1007/s11060-004-8099-0
Lakshminarayan G, Adair J (2013) Metastatic hepatocellular
carcinoma presenting with multiple lower cranial nerve palsies
(Collet-Sicard syndrome). Neurology 80:P06.143

Larson WL, Beydoun A, Albers JW, Wald JJ (1997) Collet-
Sicard syndrome mimicking neuralgic amyotrophy. Muscle
Nerve 20:1173-1177. https://doi.org/10.1002/(sici)1097-
4598(199709)20:9

Lee JS, Sy ED, Chang CW, Chang SS (2009) Craniofacial gun-
shot injury resulting in pseudoaneurysm of the left internal
maxillary artery and Collet-Sicard syndrome. J Craniofac Surg
20:568-571. https://doi.org/10.1097/SCS.0b013e31819ba38c
Lee SH, Lee ES, Yoon CH, Shin H, Lee CH (2017) Collet-
sicard syndrome with hypoglossal nerve schwannoma: a case
report. Ann Rehabil Med 41:1100-1104. https://doi.org/10.
5535/arm.2017.41.6.1100

Legros B, Fournier P, Chiaroni P, Ritz O, Fusciardi J (2000)
Basal fracture of the skull and lower (IX, X, XI, XII) cranial
nerves palsy: four case reports including two fractures of the
occipital condyle—a literature review. J Trauma 48:342-348.
https://doi.org/10.1097/00005373-200002000-0003 1

Lian C, Liu S, Li X, Du ZH (2020) The diagnosis process of
Collet-Sicard syndrome caused by skull base fracture: a case
report. Neurologia (Engl Ed). https://doi.org/10.1016/j.nrl.
2020.11.004

LiuJ, Ni D, Gao Z, Xu C, Li W, Chen X (2004) Diagnosis and
therapy of glomus tympanicum and glomus jugulare tumors.
Zhonghua Er Bi Yan Hou Ke Za Zhi 39:543-545

Low WK, Lhu HL (2018) Skull base osteomyelitis from oti-
tis media presenting as the Collet-Sicard syndrome. Case Rep
Otolaryngol: 1407417. https://doi.org/10.1155/2018/1407417
Lucato LT, Passos RB, Campos CR, Conforto AB, McKinney
AM (2008) Neurological picture. Multidetector-row computed
tomography in the diagnosis of Collet-Sicard syndrome. J Neu-
rol Neurosurg Psychiatry 79:521. https://doi.org/10.1136/jnnp.
2007.120972

Majeed A, Ribeiro NP, Ali A, Hijazi M, Farook H (2016) A
rare presentation of spontaneous internal carotid artery dis-
section with Horner’s syndrome, VIIth, Xth and XIIth nerve
palsies. Oxf Med Case Rep omw078. https://doi.org/10.1093/
omcr/omw078

Malin J, Haas J, Schliack H, Vogelsang H (1984) Aetiology of
the jugular foramen syndrome and the collet-sicard syndrome.
Aktuelle Neurol 11

Mayer L, Spiegel M, Boehme C, Toell T, Grams A, Kiechl S,
Willeit J, Knoflach M (2017) Collet Sicard syndrome. Ann Clin
Case Rep 3:1379

Mnari W, Kilani M, Harrathi K, Maatouk M, Koubaa J, Golli
M (2016) An unusual etiology of posttraumatic Collet-Sicard
syndrome: a case report. Pan Afr Med J 23:143. https://doi.org/
10.11604/pamj.2016.23.143.9143

@ Springer

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Mohanty SK, Barrios M, Fishbone H, Khatib R (1973) Irrevers-
ible injury of cranial nerves 9 through 12 (Collet-Sicard syn-
drome). Case report. J Neurosurg 38:86—88. https://doi.org/10.
3171/jns.1973.38.1.0086

Mohr A, Ebert S, Knauth M (2006) Spontaneous dissection of the
internal carotid artery with ipsilateral Collet-Sicard syndrome.
Rofo 178:444-446. https://doi.org/10.1055/s-2005-858936
Moss J, Ortiz JE (1989) Vascular complications of shotgun injury
to the face. Mil Med 154:191-194

Nagata H, Sato S, Tanaka K, Ban S, Chokyu M, Yamamoto T,
Ogata M (1980) Skull base metastasis of the breast cancer caus-
ing the Collet-Sicard syndrome-a case report (author’s transl).
No To Shinkei 32:695-700

Neo S, Lee KE (2017) Collet-Sicard syndrome: a rare but impor-
tant presentation of internal jugular vein thrombosis. Ract Neu-
rol. 17:63-65. https://doi.org/10.1136/practneurol-2015-001268
Nunes C, Pereira D, Almendra L, Miguéis J, Carreiro I, Moura C
(2013) Eagle’s syndrome: a case report with an uncommon clini-
cal presentation and a review of the literature. Neuroradiology.
55:1455-1511

Olazabal Al, Pereira JK (2014) Sindrome de Collet—Sicard como
forma de presentacion de las fracturas combinadas del atlas y
coéndilos occipitales. Rev Cubana Neurol Neurocir 4:19-183
Oliveira AR, Trigo D, Castanho P, Marques C, Almeida J (2013)
Collet-Sicard syndrome complicating internal jugular vein
thrombosis. Pract Neurol. 24:e242. https://doi.org/10.1016/].
¢jim.2013.08.622

Opie NJ, Ur-Rehman K, James GJ (2010) A case of Collet-Sicard
syndrome presenting to the Oral and Maxillofacial Surgery
Department and a review of the literature. Br J Oral Maxillofac
Surg 48:€9-11. https://doi.org/10.1016/j.bjoms.2009.10.027
Ordofiez-Granja J, Rivera Velazquez JE, Martinez Albarran
LA, Castillo-Rangel C (2020) Schwannoma del glosofaringeo:
reporte de caso clinico. Neurocirugia 31:93-97. https://doi.org/
10.1016/j.neucir.2019.05.003

Otto M, Otto V, Gotzinger R, Cordes P, Wessel K (2001) Collet-
Sicard’s syndrome as a result of jugular vein thrombosis. J Neu-
rol 248:143-144. https://doi.org/10.1007/s004150170251
Oushy S, Graffeo CS, Perry A, Morris JM, Carlson ML, Van
Gompel JJ (2018) Collet-Sicard syndrome attributable to
extramedullary plasmacytoma of the jugular foramen. World
Neurosurg 110:386-390. https://doi.org/10.1016/j.wneu.2017.
11.130

Paparounas K, Gotsi A, Apostolou F, Akritidis N (2003) Collet-Sicard
syndrome disclosing glomus tumor of the skull base. Eur Neurol
49:103-105. https://doi.org/10.1159/000068504

Pelliccioni G, Scarpino O, Guidi M, Rossi R, Manca A, Del
Gobbo M, Rossi T (1995) Multiple lower cranial nerve palsy
due to extracranial tumors of the upper neck region: Diagnostic
usefulness of MRI and transcranial magnetic stimulation. Riv
Neurobiol

Peters JE, Gupta V, Saeed IT, Offiah C, Jawad ASM (2018) Severe
localised granulomatosis with polyangiitis (Wegener’s granuloma-
tosis) manifesting with extensive cranial nerve palsies and cranial
diabetes insipidus: a case report and literature review. BMC Neurol
18:59. https://doi.org/10.1186/s12883-018-1058-8

Petrovi¢ S, Grozdanovi¢ D, Kovacevié P, Visnji¢ M, Petrovié¢ D
(2011) Collet Sicard syndrome as atypical presentation of neck
fibrosarcoma: a case report. Bosn J Basic Med Sci. 11:137-140.
https://doi.org/10.17305/bjbms.2011.2600

Prashant R, Franks A (2003) Collet-Sicard syndrome—a report
and review. Lancet Oncol 4:376-377. https://doi.org/10.1016/
$1470-2045(03)01097-0

Prick MJ, Verhagen WI (1992) The Collet-Sicard syndrome as
a complication of cardiovascular surgery. J Neurol Neurosurg
Psychiatry 55:741. https://doi.org/10.1136/jnnp.55.8.741


https://doi.org/10.5535/arm.2011.35.6.934
https://doi.org/10.5535/arm.2011.35.6.934
https://doi.org/10.1007/s11060-004-8099-0
https://doi.org/10.1002/(sici)1097-4598(199709)20:9
https://doi.org/10.1002/(sici)1097-4598(199709)20:9
https://doi.org/10.1097/SCS.0b013e31819ba38c
https://doi.org/10.5535/arm.2017.41.6.1100
https://doi.org/10.5535/arm.2017.41.6.1100
https://doi.org/10.1097/00005373-200002000-00031
https://doi.org/10.1016/j.nrl.2020.11.004
https://doi.org/10.1016/j.nrl.2020.11.004
https://doi.org/10.1155/2018/1407417
https://doi.org/10.1136/jnnp.2007.120972
https://doi.org/10.1136/jnnp.2007.120972
https://doi.org/10.1093/omcr/omw078
https://doi.org/10.1093/omcr/omw078
https://doi.org/10.11604/pamj.2016.23.143.9143
https://doi.org/10.11604/pamj.2016.23.143.9143
https://doi.org/10.3171/jns.1973.38.1.0086
https://doi.org/10.3171/jns.1973.38.1.0086
https://doi.org/10.1055/s-2005-858936
https://doi.org/10.1136/practneurol-2015-001268
https://doi.org/10.1016/j.ejim.2013.08.622
https://doi.org/10.1016/j.ejim.2013.08.622
https://doi.org/10.1016/j.bjoms.2009.10.027
https://doi.org/10.1016/j.neucir.2019.05.003
https://doi.org/10.1016/j.neucir.2019.05.003
https://doi.org/10.1007/s004150170251
https://doi.org/10.1016/j.wneu.2017.11.130
https://doi.org/10.1016/j.wneu.2017.11.130
https://doi.org/10.1159/000068504
https://doi.org/10.1186/s12883-018-1058-8
https://doi.org/10.17305/bjbms.2011.2600
https://doi.org/10.1016/S1470-2045(03)01097-0
https://doi.org/10.1016/S1470-2045(03)01097-0
https://doi.org/10.1136/jnnp.55.8.741

Neurosurgical Review (2023) 46:244

Page 130f 14 244

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Rajput DK, Tungaria A, Srivastav AK, Kawal P, Kumar R (2011)
Head injury in infant with Collet-Sicard syndrome: A case report.
J Pediatric Neurol 9. https://doi.org/10.3233/JPN-2011-0503
Rao RD, Singhal P (2004) Delayed development of neurologi-
cal deficit from an occipital fracture. A case report. J Bone Joint
Surg Am 86:1047-1050. https://doi.org/10.2106/00004623-
200405000-00025

Rath B, Samantd M, Sahoodm S, Swain K, Mohanty G, Mallick
A (2014) Collet sicard syndrome: a case report. Ann Indian Acad
Neurol 17

Rebattu J, Bertoin R (1925) Syndrome des quatre derniers nerfs
craniens (syndrome de Collet) par fracture de 1“occipital. Ann
des Maladies de 1’Orielle, du nez et du pharaynx 44:1013-1022
Rees JH, Valentine AR, Llewelyn JG (1997) Spontaneous bilat-
eral carotid and vertebral artery dissection presenting as a Collet-
Sicard syndrome. Br J Radiol 70:856—858. https://doi.org/10.
1259/bjr.70.836.9486056

Rhoton Jr AL Right Anterolateral View of Contents of Jugular
Foramen (2022) The Neurosurgical Atlas Inc. Cohen-Gadol,
Aaron A. Available at: https://www.neurosurgicalatlas.com/
neuroanatomy/right-anterolateral-view-of-contents-of-jugular-
foramen

Romero Muiioz J, Gonzalo Martinez J, Millan Juncos J, De Pablo Fer-
nandez E (2009) Throat pain and multiple cranial nerve palsies. Eur
J Neurol Suppl 3:335-624

Riiegg S, Wetzel S, Steck A (1999) Rare cause of multiple ipsi-
lateral cranial nerve palsies

Ruiz J, Varona L, Martin-Gomez JI, Pérez-Bas M, Mateos B,
Zarranz JJ (1995) Spontaneous internal carotid artery dissection
as a cause of unilateral lower cranial nerve palsies. Neurologia
10:391-393

Saliou V, Ben Salem D, Ognard J, Guellec D, Marcorelles P,
Rouhart F, Zagnoli F, Timsit S (2018) A Collet-Sicard syndrome
due to internal carotid artery dissection associated with cerebral
amyloid angiopathy-related inflammation. SAGE Open Med
Case Rep. https://doi.org/10.1177/2050313X18777176
Sanchez-Larsen A, Feria-Vilar I, Collado R, Segura T (2017)
Collet-Sicard syndrome caused by metastasis. Neurologia
32:399-401. https://doi.org/10.1016/j.nr1.2015.06.019

Satoh H, Nishiyama T, Horiguchi A, Nakashima J, Saito S,
Murai M (2000) A case of Collet-Sicard syndrome caused by
skull base metastasis of prostate carcinoma. Nihon Hinyokika
Gakkai Zasshi 91:562-564. https://doi.org/10.5980/jpnjurol19
89.91.562

Schattner A, Mate A, Lahav G, Adi M (2009) Dysphagia and
dysphonia in a patient with cancer. Am J Med Sci 338:236-237.
https://doi.org/10.1097/MAJ.0b013e3181a8c34a

Schmidt F, Dihné M, Steinbach J, Biihring U, Kiiker W (2000)
Raeder- und Collet-Siccard-syndromakute hirnnervenparesen
als symptom einer A. carotis interna-Dissektion. Nervenarzt
71:502-505. https://doi.org/10.1007/s001150050615

Schuster N, Karnezis S, Restrepo L (2016) Granulomatosis with
polyangiitis causing Collet-Sicard syndrome and medically-
refractory headache and otitis media. Headache 86:P6.095
Schuster NM, Karnezis S, Restrepo L (2015) Teaching neuro-
images: granulomatosis with polyangiitis causing Collet-Sicard
syndrome and refractory headache. Neurology 85:e179-e180.
https://doi.org/10.1212/wnl.0000000000002192

Schuster NM, Karnezis S, Restrepo L (2016) Granulomatosis
with polyangiitis causing collet-sicard syndrome and refractory
headache. Neurology 56:78. https://doi.org/10.1111/head.12832
Schweinfurth JM, Johnson JT, Weissman J (1993) Jugular fora-
men syndrome as a complication of metastatic melanoma. Am J
Otolaryngol 14:168-174. https://doi.org/10.1016/0196-0709(93)
90025-3

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

Sehitoglu MA, Uneri C, Celikoyar MM, Tutkun A, Kiillii S
(1990) Hemangiopericytoma as the cause of Collet-Sicard syn-
drome. ORL J Otorhinolaryngol Relat Spec 52:133-136. https://
doi.org/10.1159/000276118

Shahrvini B, Crawford K, Vahabzadeh-Hagh A (2022) Collet-
Sicard syndrome after Jefferson fracture. Ear Nose Throat J
101:NP273-NP275. https://doi.org/10.1177/0145561320967331
Sharma BS, Mahajan RK, Bhatia S, Khosla VK (1994) Collet-
Sicard syndrome after closed head injury. Clin Neurol Neurosurg
96:197-198. https://doi.org/10.1016/0303-8467(94)90063-9
Shine NP, O’Sullivan P (2005) Collet-Sicard syndrome: a rare
presentation of metastatic prostate adenocarcinoma. Auris Nasus
Larynx 32:315-318. https://doi.org/10.1016/j.an1.2005.03.008
Sibai TA, Ben-Galim P, Eicher SA, Reitman CA (2009) Infec-
tious Collet-Sicard syndrome in the differential diagnosis of cer-
ebrovascular accident: a case of head-to-neck dissociation with
skull-based osteomyelitis. Spine J 9:e6—e10. https://doi.org/10.
1016/j.spinee.05.012

Sicard JA (1916) Sydrome du Carrefour condylo-déchiré posté-
rieur (Type pur de paralysie des quatre derniers nerfs craniens).
Mars Med 53:385-397

Silvestrini M, Floris R, Tagliati M, Stanzione P, Simonetti G
(1991) Collet-Sicard syndrome caused by a coiling of the internal
carotid artery. Riv Neurol 61:135-136

Simdes J, Paiva S, Miguéis J, Miguéis A (2019) A long styloid
process and Collet-Sicard syndrome. Acta Otorrinolaringol Esp
(Engl Ed) 70:310-311. https://doi.org/10.1016/j.otorri.2018.06.
004

Smith R, Tassone P, Saada J (2013) Collet-Sicard syndrome as
a result of unilateral carotid artery dissection. BMJ Case Rep.
https://doi.org/10.1136/ber-2013-200358

Sokhi DS, Mithi CW, Ebrahim FA, Salyani A, Waa S, Riyat MS
(2021) Collet-Sicard syndrome due to concurrent extramedullary
intracranial plasmacytoma and jugular venous sinus thrombosis
in multiple myeloma. Clin Case Rep 9:¢04457. https://doi.org/
10.1002/ccr3.4457

Subha ST, Nordin AJ (2018) Metastatic adenocarcinoma of tem-
poral bone with Collet-Sicard syndrome. Iran J Otorhinolaryngol
30:361-364

Taga-Senirli R, Bajin MD, Demir N, Akyol MU (2014) Trau-
matic multiple lower cranial nerve palsy: a case report and
review of the literature. Turk J Pediatr 56:557-560

Tanaka H, Takahasi Y, Sato H, Koyama S, Igari R, Iseki T, Tanji
H, Kurokawa K, Arawaka S, Wada M, Kawanami T, Kato T,
Oe R, Iwaba A, Yamakawa M (2012) A case of Collet-Sicard
syndrome due to nasopharyngeal inflammatory pseudotumor.
Neuropathology 32:21-371

Tappin JA, Satchi G, Corless JA, Ashworth F (1996) Multiple
myeloma presenting as the Collet-Sicard syndrome. J Neurol
Neurosurg Psychiatry 60:14. https://doi.org/10.1136/jnnp.60.1.14
Thomas K, Minutello K, Das J (2021) Neuroanatomy, Cranial
Nerve 9 (Glossopharyngeal). Available at: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available
from: https://www.ncbi.nlm.nih.gov/books/NBK539877/
Tiliket C, Petiot P, Arpin D, Mornex JF, Mornex F, Tournut P,
Brune J, Aimard G (1996) Clinical and radiological aspects of
Villaret’s syndrome. Clin Neurol Neurosurg 98:194—196. https://
doi.org/10.1016/0303-8467(96)00009-1

Tomio S, Takakura K (1991) Twelve cases of jugular foramen
neurinoma. Skull Base Surg 1:152—160. https://doi.org/10.1055/
$-2008-1056998

Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac
D, Moher D, Peters MDJ, Horsley T, Weeks L, Hempel S, Akl
EA, Chang C, McGowan J, Stewart L, Hartling L, Aldcroft A,
Wilson MG, Garritty C, Lewin S, Godfrey CM, Macdonald MT,

@ Springer


https://doi.org/10.3233/JPN-2011-0503
https://doi.org/10.2106/00004623-200405000-00025
https://doi.org/10.2106/00004623-200405000-00025
https://doi.org/10.1259/bjr.70.836.9486056
https://doi.org/10.1259/bjr.70.836.9486056
https://www.neurosurgicalatlas.com/neuroanatomy/right-anterolateral-view-of-contents-of-jugular-foramen
https://www.neurosurgicalatlas.com/neuroanatomy/right-anterolateral-view-of-contents-of-jugular-foramen
https://www.neurosurgicalatlas.com/neuroanatomy/right-anterolateral-view-of-contents-of-jugular-foramen
https://doi.org/10.1177/2050313X18777176
https://doi.org/10.1016/j.nrl.2015.06.019
https://doi.org/10.5980/jpnjurol1989.91.562
https://doi.org/10.5980/jpnjurol1989.91.562
https://doi.org/10.1097/MAJ.0b013e3181a8c34a
https://doi.org/10.1007/s001150050615
https://doi.org/10.1212/wnl.0000000000002192
https://doi.org/10.1111/head.12832
https://doi.org/10.1016/0196-0709(93)90025-3
https://doi.org/10.1016/0196-0709(93)90025-3
https://doi.org/10.1159/000276118
https://doi.org/10.1159/000276118
https://doi.org/10.1177/0145561320967331
https://doi.org/10.1016/0303-8467(94)90063-9
https://doi.org/10.1016/j.anl.2005.03.008
https://doi.org/10.1016/j.spinee.05.012
https://doi.org/10.1016/j.spinee.05.012
https://doi.org/10.1016/j.otorri.2018.06.004
https://doi.org/10.1016/j.otorri.2018.06.004
https://doi.org/10.1136/bcr-2013-200358
https://doi.org/10.1002/ccr3.4457
https://doi.org/10.1002/ccr3.4457
https://doi.org/10.1136/jnnp.60.1.14
https://www.ncbi.nlm.nih.gov/books/NBK539877/
https://doi.org/10.1016/0303-8467(96)00009-1
https://doi.org/10.1016/0303-8467(96)00009-1
https://doi.org/10.1055/s-2008-1056998
https://doi.org/10.1055/s-2008-1056998

244

Page 14 of 14

Neurosurgical Review (2023) 46:244

125.

126.

127.

128.

129.

130.

131.

Langlois EV, Soares-Weiser K, Moriarty J, Clifford T, Tungalp
0, Straus SE (2018) PRISMA extension for scoping reviews
(PRISMA-ScR): Checklist Explanation 169:467-473. https://
doi.org/10.7326/M18-0850

Utheim NC, Josefsen R, Nakstad PH, Solgaard T, Roise O
(2015) Occipital condyle fracture and lower cranial nerve palsy
after blunt head trauma - a literature review and case report.
J Trauma Manag Outcomes 9:2. https://doi.org/10.1186/
$13032-015-0024-3

Varoquaux A, Fakhry N, Gabriel S, Garcia S, Ferretti A, Chondro-
giannis S, Rubello D, Taieb D (2013) Retrostyloid parapharyngeal
space tumors: a clinician and imaging perspective. Eur J Radiol
82:773-782. https://doi.org/10.1016/j.ejrad.2013.01.005
Villatoro R, Romero C, Rueda A (2011) Collet-Sicard syndrome
as an initial presentation of prostate cancer: a case report. ] Med
Case Rep 5:315. https://doi.org/10.1186/1752-1947-5-315
Waespe W, Niesper J, Imhof HG, Valavanis A (1988) Lower
cranial nerve palsies due to internal carotid dissection. Stroke
19:1561-1564. https://doi.org/10.1161/01.str.19.12.1561
Walker S, McCarron MO, Flynn PA, Watt M (2003) Left internal
carotid artery dissection presenting with headache, Collet-Sicard
syndrome and sustained hypertension. Eur J Neurol 10:731-732.
https://doi.org/10.1046/j.1468-1331.2003.00662.x

Wani MA, Tandon PN, Banerji AK, Bhatia R (1991) Collet-Sicard
syndrome resulting from closed head injury: case report. J Trauma
31:1437-1439. https://doi.org/10.1097/00005373-199110000-00025
Willy PJ, McArdle P, Peters W] (2003) Surgical emphysema
and Collet-Sicard syndrome after cryoblockade of the inferior
alveolar nerve. Br J Oral Maxillofac Surg 41:190-192. https://
doi.org/10.1016/50266-4356(03)00043-3

@ Springer

132.

133.

134.

135.

136.

Wilson H, Johnson DH (1984) Jugular foramen syndrome as a
complication of metastatic cancer of the prostate. South Med J
77:92-93. https://doi.org/10.1097/00007611-198401000-00029
Young WF, Rosenwasser RH, Getch C, Jallo J (1994) Diagnosis
and management of occipital condyle fractures. Neurosurgery
34:257-60; discussion 260-1. https://doi.org/10.1227/00006123-
199402000-00008

Yiice D, Cagli S, Karasu M, Bayram A, Canoz 0, Oztiirk M,
Giiney E (2015) Unusual presentation of prostate adenocarci-
noma: Collet-Sicard syndrome with dysfunctions of cranial
nerves VII and VIII. Erciyes Med J 37

Zamudio Moya FJ, Sagarra Mur D, Pereira de Vicente M (2019)
Sindrome de Collet-Sicard secundario a infeccién por virus de
la influenza A (HIN1). Neurologia 34:418-419. https://doi.org/
10.1016/j.nr1.2016.09.009

Zelenak K, Zeleniakova J, DeRiggo J, Kurca E, Kantorova E,
Polacek H (2013) Treatment of cervical internal carotid artery
spontaneous dissection with pseudoaneurysm and unilateral
lower cranial nerves palsy by two silk flow diverters. Cardio-
vasc Intervent Radiol 36:1147-1150. https://doi.org/10.1007/
s00270-012-0472-3

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
https://doi.org/10.1186/s13032-015-0024-3
https://doi.org/10.1186/s13032-015-0024-3
https://doi.org/10.1016/j.ejrad.2013.01.005
https://doi.org/10.1186/1752-1947-5-315
https://doi.org/10.1161/01.str.19.12.1561
https://doi.org/10.1046/j.1468-1331.2003.00662.x
https://doi.org/10.1097/00005373-199110000-00025
https://doi.org/10.1016/s0266-4356(03)00043-3
https://doi.org/10.1016/s0266-4356(03)00043-3
https://doi.org/10.1097/00007611-198401000-00029
https://doi.org/10.1227/00006123-199402000-00008
https://doi.org/10.1227/00006123-199402000-00008
https://doi.org/10.1016/j.nrl.2016.09.009
https://doi.org/10.1016/j.nrl.2016.09.009
https://doi.org/10.1007/s00270-012-0472-3
https://doi.org/10.1007/s00270-012-0472-3

	Collet-Sicard syndrome: a scoping review
	Abstract
	Introduction
	Materials & methods
	Results
	Discussion
	Etiology
	Cranial nerve and clinical manifestations
	Compromised anatomical spaces

	Appendix
	References


