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ABSTRACT

Syringomyelia is a rare disease of the spinal cord, and its familial occurrence is even rarer. Both genetic and environmental factors 
appear to be involved in familial syringomyelia. Herein, we presented a 51-year-old father and his 18-year-old son with clinically 
and radiologically proven syringomyelia without Chiari malformation type 1. Both had a trauma history, which could render them 
prone to the development of syringomyelia; however, the presence of another affected individual in the family history suggests 
that genetic predisposition plays a more important role in the pathogenesis of this condition. Only one previous report of familial 
syringomyelia originated from Türkiye, with ours being the second.

Keywords: Dissociated sensory loss, paraparesis, syringomyelia.

Syringomyelia (SM) is a rare, slowly progressive 
disorder of the spinal cord characterized by 
cerebrospinal fluid-filled neuroglial cavities or cysts 
lying within the cord parenchyma or the central 
canal, caused by disrupted cerebrospinal fluid 
flow dynamics. Although patients may present with 
variable symptoms, including muscle weakness, 
spasticity, pain, and progressive scoliosis, loss of 
pain and temperature sensation with preserved 
touch sensation is the characteristic hallmark at 
its core. The etiology of SM is diverse; it is most 
commonly associated with Chiari malformation 
type 1 (CM1). Congenital scoliosis, spinal cord 
tumors, trauma, and posttraumatic or infectious 
adhesive arachnoiditis are among other known 
etiologies.[1] In case of detection of no attributable 
cause on neuroimaging, it is labeled as idiopathic. 
The prevalence of SM is up to 8.2 in 100,000; 
however, ascertaining the true incidence of 
idiopathic SM is difficult.[2,3] Syringomyelia is 
considered a rare disease, familial cases with 
or without CM1 have been reported even less 
frequently. Herein, we reported a father and son 
suffering from SM.

CASE REPORT

Case 1- A 51-year-old male patient with a 
12-year history of progressively worsening gait 
disturbance was admitted. The patient first noticed 
muscle weakness in the left leg, which gradually 
became aggravated, extending to involve the 
right leg. When the patient was admitted to the 
hospital with the complaint of gait difficulty 
and numbness in the hands and trunk, he was 
diagnosed with SM. The patient had declined 
the recommendation of surgical treatment five 
years ago. Personal history was notable only for 
involvement in a traffic accident as a passenger 
during a bus trip, 10 years before the beginning 
of the symptoms. The patient declared falling on 
his left side, resulting in swelling and bruising on 
the left side of the body, but had no recollection 
of suffering from pain, numbness, or weakness 
at that time. The patient’s father also had gait 
issues, but he had not been investigated in detail. 
The patient’s brother, a police officer younger 
than him by 15 years, had been evaluated for the 
loss of sensitivity to pain and temperature in the 
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hands, leading to a diagnosis of SM, which later 
resolved spontaneously without any treatment. 
The patient’s examination revealed preserved 
cranial nerve functions. In the upper extremity, the 
muscle power was normal, with brisk deep tendon 
reflexes. In the lower extremities, muscle strength 
was 3/5 with prominent spasticity, hyperactive 
deep tendon reflexes, bilateral extensor plantar 
responses, and Achilles clonus. The vibration 
sensation was decreased on both legs distally. 
The patient also had loss of pain and temperature 
sensation on C5-T1 dermatomes on the right 
and bilaterally from T2 through T12. Magnetic 
resonance imaging showed syrinx formation from 
C4 to T11, with no evidence of CM1. Only 
conservative treatment was recommended on 
neurosurgical evaluation. For the severe spasticity, 
the patient was commenced on baclofen, resulting 
in a slight improvement in gait. A written informed 
consent was obtained from the patient.

Case 2- The 18-year-old son of Case 1, employed 
as a machine operator in a factory, was admitted 
due to back pain. The patient also reported changes 
in gait with mild weakness in the left leg for 
six months, which had become more prominent 
over the last two months. The weakness did not 
interfere with the patient’s daily living activities 
or cause significant concern. The patient wanted 
to be evaluated since his father and uncle had a 
diagnosis of SM. Personal history was notable for 
a fall during horse riding two months ago, with an 
emergency room evaluation at that time revealing 
no abnormalities. Medical records revealed a 
diagnosis of scoliosis, based on X-ray findings. On 
examination, the patient had a positive Mingazzini 
test in the left lower extremity and loss of pinprick 
and temperature sensation on the right at the T5-T10 
dermatomes. Neurological examination was normal 
otherwise. Neuroimaging of the cord yielded a 
syrinx cavity extending from T4 to T9 vertebrae, with 

Figure 1. Images of Case 1. (a) Midsagittal T1-weighted magnetic resonance imaging of the craniocervical junction. 
(b) Posteroanterior radiograph of the thorax showing scoliosis. (c, d) Midsagittal and axial T2-weighted magnetic resonance 
imaging of the cervical spinal cord showing a syrinx cavity extending from C4 to T1 with a diameter of 3 mm at its widest 
point; (e, f) Sagittal and axial T2-weighted magnetic resonance imaging of the thoracal spinal cord with a syrinx cavity 
extending from T2 to T11 with a diameter of 8 mm at the widest point.
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prominent scoliosis. Like his father, neuroimaging 
yielded no hindbrain or craniocervical junction 
anomaly. The recommendation of neurosurgery 
was a conservative approach with clinical and 
radiological follow-up. A written informed consent 
was obtained from the patient.

DISCUSSION

Herein, we reported familial SM cases, involving 
father and son without CM1. In both cases, SM was 
determined by magnetic resonance imaging. There 
was a third case diagnosed with SM in the family 
history, which resolved spontaneously; however, 
we could not document the medical records of this 
patient.

Although descriptions of familial SM cases 
date back more than a century, cases described in 
the literature are rare. Since the first description 
of familial SM by Nalbandoff in 1899,[4] Yabe et 
al.[5] identified 33 cases reported in the literature, 
denoting the rarity of the condition. In our 
meticulous search of the literature, we identified 
92 familial cases of SM (Table 1). Although reported 
from all over the world, in classification by country, 

most of the cases were from Russia. Before 
the introduction of neuroimaging techniques, the 
diagnosis was based on clinical data in most cases 
and was pathologically confirmed in only one case.

The frequency of familial SM accounted for 
2 to 4% of all observed cases of SM.[5,6] Familial 
aggregation of SM suggests a genetic basis. Among 
scattered reports, familial cases were identified 
in two generations, siblings, twins, and, in some 
cases, in more distant relatives; however, siblings 
appeared to be more frequently affected than 
parents and their children. Some previous reports 
implicated autosomal dominant, recessive, or 
X-linked inheritance (Table 1). Abnormalities at the 
foramen magnum level, such as CM1 and basilar 
impression, were detected in the majority of SM 
cases. Structural bone malformations, including 
occipitalization of the atlas, Klippel-Feil syndrome, 
and spina bifida, were reported in association 
with SM.[7] The high coincidence of SM with CM1 
and other skeletal abnormalities, particularly at 
the skull base, as well as the familial aggregation 
of the two, implies that there could be a genetic 
culprit. Avşar et al.[8] mention about the significant 
linkage between chromosome 8, 9, 11, 12 and 15 

Figure 2. Images of Case 2. (a) Midsagittal T2-weighted magnetic resonance imaging of the craniocervical junction and 
cervical spinal cord with normal findings. (b, c) Midsagittal and axial T2-weighted magnetic resonance imaging of the thoracal 
spinal cord with a syrinx cavity extending from T4 to T9 with a diameter of 9.2 mm at the widest point. (d) Posteroanterior 
radiograph of the abdomen showing mild scoliosis.

(a) (b) (c)
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and CM1 with or without SM detected in some 
contemporary studies. As well, OLFML2A, SLC4A9, 
and COL4A1 are suggested as candidate genes in 
CM1 pathogenesis.[8] These genes have a role in 
extracellular matrix organization, anion exchange, 
and angiogenesis. Regarding the high coincidence 
of SM with CM1 malformation, both might have a 
shared genetic etiology, and these genes may also 
have a role in syrinx formation.

Environmental factors have also been implicated 
in the development of SM. Heavy work or 
excessive strain was noted as a precipitating 
factor for the formation of a syrinx.[9] A higher 
detection rate of SM in some geographical regions 
was also attributed to environmental factors. 
Rural inhabitants, males, and manual laborers 
in the Tatar Republic were reported to be more 
predisposed to the development of SM.[9] However, 
the highest number of SM cases were in isolated 
rural villages, where the rate of consanguineous 
marriages was high, further supporting a genetic 
basis.[6]

Different hypotheses have been put forward 
for syrinx formation. Although not yet universally 
accepted, intramedullary pulse pressure theory is 
considered the best in explaining the pathology, 
regardless of etiology.[10] According to this theory, 
relative increase in pulse pressure in the spinal 
cord compared to that in the nearby subarachnoid 
space due to partial or complete obstruction causes 
distension of the spinal cord, and hydrodynamic 
changes leads to accumulation of extracellular 
fluid in the distended cord, resulting in syrinx 
formation.[10]

Trauma with or without clinical spinal cord 
injury may lead to the development of SM, 
even with minor injuries.[10-12] Time to onset of 
the first symptoms after injury was reported to 
range from 2 months to 30 years.[12] Both our 
patients had a history of trauma, which may 
be an etiologically important factor for the 
development of SM. However, even considering 
trauma as a causative factor in this father and 
son, the possibility of a predisposition to syrinx 
formation cannot be excluded. Both our patients 
had scoliosis. Scoliosis accompanies 14 to 50% 
of SM cases without a CM1.[13] The pathogenesis 
of this coexistence has not been yet established; 
however, asymmetric compression of the anterior 
horn cells by a syrinx was postulated to cause 
an imbalance in the trunk muscles, leading to 
scoliosis.[13] The presence of holocord syrinx 
and syrinx length were reported as independent 

predictors of scoliosis.[14] Therefore, it was not 
surprising to detect scoliosis in a patient with a 
long-term diagnosis of SM. Our second case had 
a recent diagnosis with only minor neurological 
findings. The patient also had mild scoliosis, 
which was detected on radiographs while being 
examined for trauma. Taking care of the presence 
of scoliosis before the onset of symptoms of 
SM, it can be assumed that SM was already 
present, and neurological symptoms became 
evident after the trauma. Furthermore, this father 
and son had neuroradiologically confirmed SM. 
The presence of a third affected person in the 
family still suggests that genetic causes may be 
the predominant etiologic factor.

Despite the ease in confirmation of the 
diagnosis with the imaging of the spinal cord, 
the best treatment methods are still controversial. 
Conservative treatment is recommended to 
asymptomatic or pauci-symptomatic patients with 
clinical and radiological follow-up. Surgery is 
warranted for those with deteriorating neurological 
signs and symptoms. The employed neurosurgical 
methods aim to create a conduit for free 
movement of cerebrospinal fluid. These include 
craniovertebral decompression for CM1-related 
syringomyelia and posterior thoracic laminectomy, 
arachnoidolysis, or a catheter drainage of the 
syrinx cavity in idiopathic cases.[1,15]

In conclusion, familial SM is a rare occurrence. 
In reviewing the literature, we found only one 
familial case report from Türkiye,[16] ours being 
the second. Although seemingly rare, familial 
cases may be more common than the reported 
cases. Neuroimaging of asymptomatic relatives of 
index cases may reveal undiagnosed cases. Finally, 
molecular genetic studies may shed light on the 
heredity nature of the condition.
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