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Abstract

Aim: It is aimed to evaluate our patients who were operated for Chiari type 1 malforma-
tion with the help of literature and to contribute to the literature.
Materials and Methods: 14 patients who were operated on for Chiari type 1 malfor-
mation diagnosis between 2012 and 2022 were retrospectively examined.
Results: The mean age of our 14 patients included in the study was 36.39 (5 months - 59
years). The postoperative intensive care unit stay was 2.57 days, and the total stay until
discharge was 10.93 days on average. The mean cerebellar tonsil herniation in our patients
was 13.36 mm. The female/male ratio was 1. Syringomyelia was detected in 78.6% of our
patients. 13 of the 14 patients were discharged in good health, and 1 patient died in the
postoperative period.
Conclusion: In patients with Chiari type 1 malformation, the presence of syringomyelia
in addition to tonsillar herniation has been noted as a valuable parameter in the decision
to operate. Although the most common condition in symptomatic patients is headache, it
should be kept in mind that atypical symptoms may also occur. Patients who have under-
gone surgery for Chiari type 1 malformation should be closely monitored postoperatively
for possible complications.

Copyright © 2024 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction
Although its cause remains debated, Chiari malformation
type 1 (CM1) is the most prevalent congenital abnormality
of the craniovertebral junction (CVJ) [1].
It is marked by the downward displacement of the cere-
bellar tonsils through the foramen magnum, a condition
first described by Hans Chiari in 1896 [2]. Chiari type 1
is the most typical among its subtypes [3]. It is usually
symptomatic in the third and fourth decades and found
more frequently in women than men [4, 5]. On MRI (Mag-
netic Resonance Imaging), caudal herniation of 5 mm or
more of the cerebellar tonsils is diagnostic [1, 4]. The
most common clinical symptom is headache, which is es-
pecially aggravated by Valsalva maneuvers [6]. Addition-
ally, symptoms such as diplopia, nystagmus, visual field
loss, and blurred vision may develop due to increased in-
tracranial pressure. Cerebellar disorders (ataxia, balance
instability, gait disability, coordination disorder, dysdiado-
chokinesia, dysmetria, dysarthria), signs of cranial nerve
damage (dysphagia, voice changes, sleep apnea), symp-
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toms related to syringomyelia (pain, loss of thermal sen-
sation, motor deficit, atrophy, loss of reflex) and vari-
ous atypical symptoms such as vertigo, nausea, trigemi-
nal neuralgia, radicular pain, burning pain in extremities,
numbness may appear [7-12]. It may also be accompa-
nied by syringomyelia, scoliosis, hydrocephalus, vertebral
anomalies and many other pathologies [6]. Type 1 Chiari
Malformation is associated with Syringomyelia at a rate
of 30%-70% and is most commonly seen in the cervical
region [6, 8, 13]. Scoliosis has been shown to occur in
30% of patients with Type 1 Chiari Malformation, and in
the case of concomitant syringomyelia, around 60% [14].
Moreover, during the diagnostic process, hydrocephalus is
seen in around 4-18% of cases with CM1 [15]. Genetic dis-
orders such as Ehlers-Danlos syndrome type 3 and Sickle
cell disease may accompany patients diagnosed with CM1
[16]. Conservative treatments can be used for patients
regarding their symptoms. Surgery can be planned in ap-
propriate patients according to their follow-up status. The
aim of surgery is craniocervical decompression. The stan-
dard treatment method is suboccipital decompression and
C1 total laminectomy. If necessary, C2 partial laminec-
tomy is performed as well. Additionally, duraplasty or
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duratomy can be performed [15, 17]. After surgery, com-
plications such as cerebrospinal fluid (CSF) fistulae, pseu-
domeningocele, cerebellar sag, aseptic meningitis, surgi-
cal site infection, and even death may occur. Therefore,
close monitoring is absolutely crucial in the treatment and
follow-up of patients [3, 18-22]. We also presented our ex-
periences in patients who underwent surgery for Type 1
Chiari Malformation in our clinic, comparing them with
the literature.

Materials and Methods

After receiving the approval of the local ethics commit-
tee (Tokat Gaziosmanpaşa University Clinical Research
Ethics Committee) with the decision dated June 27. 2024
and numbered 24-KAEK-207 for conducting the study.
The records and radiological images of patients who un-
derwent surgery for Chiari type 1 malformation between
2012 and 2022 at the Tokat Gaziosmanpaşa University
Faculty of Medicine Hospital, Department of Brain and
Nerve Surgery were retrospectively examined on the au-
tomation system. The sample size consists of patients who
underwent surgery due to CM1 between 2012 and 2022.
Before the surgery, additional imaging was performed to
detect concomitant conditions such as syringomyelia and
hydrocephalus. Postoperative complications were evalu-
ated. Patients who were diagnosed with Chiari type 1
malformation and underwent surgery were included in the
study. Patients other than this were excluded from the
study.

Statistical analysis

Descriptive statistics were utilized to detail the general
characteristics of the study groups. Data for variables are
defined using mean and standard deviation. The calcula-
tions were performed using commercial statistical software
(IBM SPSS Statistics 22, SPSS Inc., an IBM Company,
Somers, NY).

Results

Fourteen patients were involved in the study. The mean
age of our patients (5 months - 59 years) was 36.39. Head
and neck pain were the most frequent presenting com-
plaint, followed by paresis-paresthesia and dizziness. The
postoperative length of intensive care unit stay was 2.57
days, and the hospital length of stay until discharge was
10.93 days. The mean amount of cerebellar tonsil herni-
ation in our patients was 13.36 mm. The female-to-male
ratio was 1. Thirteen patients were discharged in good
condition, and one died in the postoperative period. Sy-
ringomyelia was detected in 78.6% of our patients. None of
the patients had any revision or instability during the post-
operative period. Two patients (14.3%) developed post-
operative incisional discharge. Moreover, two developed
postoperative hydrocephalus, and a ventriculoperitoneal
shunt was inserted. Suboccipital decompression + du-
raplasty + C1 laminectomy was performed in 85.7% of the
patients, while suboccipital decompression + duraplasty
+ C1 total and C2 partial laminectomy were performed in
14.3% of the patients (Tables 1, 2, 3).

Figure 1. Preoperative Chiari type 1 malformation MRI.

Figure 2. Postoperative Chiari type 1 malformation
MRI.

Discussion
Even though its etiology is still controversial, CM1 is the
most common congenital anomaly of the craniovertebral
junction, characterized by sagging of the ectopic cerebellar
tonsils from the foramen magnum [1]. The most prevalent
subtype of Chiari malformation is type 1 [3]. Similar to
the literature, the most common cases encountered in our
clinic were Chiari type 1.
In the study conducted by Elster and Chen, the fe-
male:male ratio was reported as 3:2 [23]. In the study
conducted by Meadows et al., this ratio was reported as
1:1, which is consistent with our study [24].
In a study in which patients who underwent surgery with a
diagnosis of CM1 were prospectively evaluated in the pre-
operative period, it was reported that 81% of them had
accompanying headache [25]. It was reported that suboc-
cipital headache was triggered by the Valsalva maneuver in
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Table 1. Distribution of quantitative variables.

Mean Standard Deviation Median Minimum Maximum

Age 36.39 16.69 41.50 .50 59.00
Postoperative Intensive Care Unit 2.57 2.68 2.00 1.00 11.00
Stay Postoperative Stay 10.93 7.02 10.00 3.00 28.00
Herniation Amount 13.36 5.38 15.00 5.00 23.00

Table 2. Distribution of qualitative variables.

n %

Gender
Female 7 50.0
Male 7 50.0

Discharged
No 1 7.1
Yes 13 92.9

Died
No 13 92.9
Yes 1 7.1

Syrinx
No 3 21.4
Yes 11 78.6

Postoperative Incisional Discharge (CSF fistulae)
No 12 85.7
Yes 2 14.3

Hydrocephalus
No 14 85.7
Yes 2 14.3

Occipital Decompression, C1 Laminectomy
Negative 2 14.3
Positive 12 85.7

Occipital Decompression, C1 Laminectomy, C2 Laminectomy
Negative 12 85.7
Positive 2 14.3

Instability No 14 100.0
The Need for Instrumentation No 14 100.0

Table 3. Patients’ complaints at the time of admission.

Presenting complaint Yes No

Headache and neck pain 10 (71.4%) 4 (28.6%)
Paresis-paresthesia 9 (64.2%) 5 (35.8%)
Dizziness 5 (35.7%) 9 (64.3%)

40 (63%) of 63 patients treated for CM1 [26]. They were
also the two most frequent presenting complaints in our
clinic. About 71.4% of our patients complained primarily
of headache and neck pain, consistent with the literature
(Table 3). In addition, headache and neck pain were fol-
lowed by paresis-paresthesia and dizziness, respectively.

In a study by Elster and Chen, 37% of patients with CM1
were found to have syringomyelia [23]. In another study
evaluating pediatric and adult Chiari malformation pa-
tients, the incidence of syringomyelia was reported as 65%
[27]. In our clinic, syringomyelia was noticed in 78.6%
of the operated patients, a higher rate compared to the
literature.

It has been revealed that 30% of patients with CM1 have
about 60% scoliosis in the presence of syringomyelia [28].
Moreover, during the diagnostic process, hydrocephalus is

seen in around 4-18% of cases with CM1 [28]. The develop-
ment of postoperative hydrocephalus was observed in two
patients included in our study. One of them had a ven-
triculoperitoneal (VP) shunt inserted, the most commonly
used treatment method for the diagnosis of hydrocephalus
[29]. The other patient developed respiratory arrest sec-
ondary to hydrocephalus, an external ventricular drain was
inserted, meningitis developed in the subsequent period,
and the patient died despite treatments.
CSF fistulae, pseudomeningocele, cerebellar sag, aseptic
meningitis, surgical site infection, and even death are pos-
sible postoperative complications. Hence, close monitoring
is of paramount importance in the treatment and follow-up
of patients [3, 18-22]. Proper duraplasty, which stops CSF
leakage as the layers are closed, will help prevent compli-
cations like CSF fistulae and discharge at the wound site.
In 14.3% of our cases, cerebrospinal fluid fistula developed
in the operation area in the postoperative period and re-
solved without the need for surgical intervention.
In a study evaluating 612 pediatric CM1 cases, it was re-
ported that approximately 2.1% of these patients had ge-
netic disorders [16]. In our study, there were no patients
with genetic disorders. This may be due to the small size
of our patient population.
The aim of surgery is craniocervical decompression. The
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common treatment method is suboccipital decompression
and C1 total laminectomy (C2 partial laminectomy when
necessary). Additional duraplasty or duratomy can be
added to this approach [15, 17]. Suboccipital decompres-
sion + duraplasty + C1 laminectomy were performed in
85.7% of the patients, whereas suboccipital decompression
+ duraplasty + C1 total and C2 partial laminectomy were
conducted in 14.3% of the patients. Instability may be ob-
served at a higher rate, particularly in patients who under-
went additional C2 laminectomy. It is not recommended
to receive it as much as possible to minimize the rate of
instability [10, 30]. Two of the patients in our study un-
derwent C2 laminectomy. However, no instability was ob-
served during follow-up. The incidence of spinal deformity
due to multi-level laminectomy in the pediatric population
is 53% [31]. Despite this rate given in the literature, none
of our patients developed signs of instability in the post-
operative period and no revision surgery was performed.

Limitations
However, our study has some limitations. First of all, it is
a single center. Also, the number of patients that can be
evaluated is limited due to being a single center. Multi-
center studies that evaluate more patients are needed.

Conclusion
The presence of syringomyelia with cerebellar tonsillar her-
niation in patients with CM1 has stood out as a valuable
parameter in the decision to operate. Although headache
is the most typical symptom in symptomatic patients, it
is significant to recognize that atypical symptoms can also
appear. Patients who have had CM1 surgery need to be
closely observed for possible complications in the postop-
erative phase. Clearly, CM1-operated patients in our clinic
are primarily compatible with the literature. Nevertheless,
it is worthwhile to conduct larger-scale studies.

Ethical approval
Ethical approval was received for this study from Tokat
Gaziosmanpaşa University Clinical Research Ethics Com-
mittee (24-KAEK-206).
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