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Abstract 
Introduction: Chiari malformation Type I (CM-I) is typically defined as des-
cent of the caudal tip of cerebellar tonsils at least 5 mm below the foramen 
magnum. The incidence of the malformation is not exactly known. Treatment 
of Chiari I malformation is debatable. Some advocate posterior fossa decom-
pression (PFD) with duroplasty and others advocate posterior fossa decom-
pression only without duroplasty. Aim of the Study: To compare the out-
comes of patients who undergoing PFD with duroplasty and PFD without 
duroplasty, in Chiari I malformation. Patients and Methods: In the period 
between “January 2015-June 2016”, a prospective study was conducted in-
volving 20 patients complaining of headache, motor and/or sensory affection 
secondary to Chiari I malformation. These patients were randomly divided 
into 2 groups. The first one had PFD with duroplasty and the other will have 
PFD without duroplasty. All patients had chiari one malformation in form of 
tonsillar herniation and cervical or cervico-dorsal syrinx. The average fol-
low-up period was 9 months. Results: Over 90% of patients had a good clini-
cal outcome, with improvement or resolution of their symptoms at last fol-
low-up. There were no major complications. The mean length of hospital stay 
was 2.0 days. There was no perioperative death or neurological deterioration. 
The use of duroplasty was significantly associated with presence of complica-
tions and longer duration of hospital stay. Conclusion: PFD without durop-
lasty in cases of chiari I malformation carries a good results as well as PFD 
with duroplasty with lower risk of complications. 
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1. Introduction 

Chiari malformation type I (CM-I) is a congenital disease characterized by de-
cent of the caudal tip of cerebellar tonsil and crowding in the craniocervical 
junction area, which was first described by Hans Chiari over one century ago 
[1]. 

Generally, about 50% - 70% CM-I cases are associated with syringomyelia 
(SM), which will slowly lead to chronic and sometimes irreversible myelopathy 
[2] [3]. Although many individuals with CM-I are asymptomatic, the malforma-
tion can cause headaches, cerebellar ataxia, ocular disturbances, spasticity or 
lower cranial nerve affection [4]. Since many cases of CM-I are asymptomatic, 
prevalence may not be accurate. However, a retrospective investigation of brain 
magnetic resonance images (MRIs) reported that the prevalence of CM-I was 
one case in 1280 individuals [4]. Surgery is the only way to cure this disease. Pa-
tients with syringomyelia have a poorer outcome with surgery, compared with 
those without syringomyelia [5]. 

In the present report, we review our experience with the treatment of CM-I in 
patients who underwent suboccipital bony decompression with or without du-
roplasty. 

2. Patients and Methods 

A prospective study was conducted between “January 2015-June 2016”. This 
study includes 20 patients (as we are large referral centre covering most of south 
of Egypt receiving patients from big population area these criteria allow large 
number of cases) who were admitted to the Neurosurgery department, Assuit 
University Hospital, Faculty of Medicine, Assuit, Egypt, and performed surgery 
for treatment of Chiari I malformation. We included patients that had chiari 
malformation in form of tonsillar herniation and cervical or cervico-dorsal sy-
rinx. These patients were randomly divided into 2 groups, the first one had 
posterior fossa decompression associated with duroplasty (group 1) and the 
second group had PFD only without duroplasty (group 2). We excluded those 
patients that had chiari malformation in form of tonsillar herniation without sy-
ringomyelia. 

All patients in both groups had complete medical history and complete neu-
rological examination. Complete basal laboratory investigations were done. 
Preoperative radiological imaging in the form of computed tomography (CT) of 
the brain and magnetic resonance imaging (MRI) of the brain and craniocervical 
junction were done (Figure 1). 

All patients underwent decompressive sub occipital craniectomy extending at 
least 2 cm above the foramen magnum, with atlas laminaectomy. Ten patients 
then underwent duroplasty using fascia lata or pericranium graft. Patients were 
chosen for duroplasty randomly. 

Post-operative clinical results are rated as excellent, good, fair and poor [6]. 
Results were considered excellent if all the patient’s preoperative neurological  
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Figure 1. MRI brain and craniocervical junction revealed picture of Chiari I malforma-
tion in the form of cerebellar tonsils herniation below foramen magnum with syrinx. 
 
symptoms are relieved and he is able to return to his normal daily activities. 
Good if partial improvement is achieved regarding preoperative symptoms but 
the patient is able to return to his normal daily activities. Fair if partial im-
provement is achieved but the patient is dependent or assisted for his daily activ-
ities and poor results are defined as worsening of the neurological condition and 
level of conscious or even death. 

This is a clinical data analysis. All patients’ confidential data were kept. We 
follow all ethical aspects regards ethical committee of faculty of medicine, Assiut 
university. 

3. Results 

We had 20 patients in our study their ages are ranging from 18 to 42 years (28.9) 
(Table 1). We had 12 males (60%) and 8 females (40%) (Table 1). We found 
that headache was the most common complaint in all patients representing 
about 70% of all clinical symptoms followed by neck pain and motor deficit 
(Table 2). 
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Table 1. Summary of demographic data of two groups. 

 Group 1 Group 2 

Sex 
Males: 7 

Females: 3 
Males: 5 

Females: 5 

Mean of age 25.8 years 29.9 years 

 
Table 2. Clinical summary of the patients. 

Clinical picture No. of cases Group 1 Group 2 % 

Neck pain 8 4 4 40 

Weakness 5 3 2 25 

Ataxia 3 1 2 15 

Chocking 3 2 1 15 

Headache 14 5 9 70 

Numbness 0 - - 0 

 
Postoperative complications were found in 3 patients in the form of CSF leak 

in the group of patients who underwent opening of the dura and duroplasty, 
with no major complications reported in patients who underwent PFD Only 
(Table 3). 

Regarding postoperative outcome, 8 out of 10 patients with PFD only had ex-
cellent outcome with complete improvement of their symptoms with no major 
complications and one patient had good outcome and another patient had fair 
outcome and needed reoperation with duroplasty. On the other hand 3 out 10 
patients who underwent PFD with duroplasty had good outcome due to the 
presence of CSF leak which affect the quality of outcome and prolonged the hos-
pital stay of these patients (Table 4). Those patients were treated by additional 
suture and repeated lumber puncture. 

4. Discussion  

Chiari I malformation is defined as downward descent of caudal tip of cerebellar 
tonsil and crowding in the craniocervical junction area [1] [7] [8]. A hypothesis 
regarding the pathogenesis of CM-I is that the posterior fossa and hindbrain 
structures are dislocated into the spinal canal after birth due to small posterior 
cranial fossa volume which is caused by the retarded development of the occipit-
al bone during the embryonic period [9].  

Other types of Chiari malformation includes: 
Chiari Malformation Type II becomes symptomatic in infancy or early child-

hood as it is more severe than Type I. It is characterized by the caudal displace-
ment of the medulla, fourth ventricle and cerebellar tonsils into the cervical 
spinal canal. Chiari Malformation Type II commonly occurs in children with 
Spina Bifida or Myelomeningocele [7] [8]. 
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Table 3. Summary of postoperative complications in both group. 

Complications PFD only. PFD with duroplasty 

CSF leak 0 3 

Weakness 0 0 

Cranial nerve palsy 0 0 

Hydrocephalus 0 0 

 
Table 4. Showing summary of postoperative outcome in both group. 

Outcome PFD only. PFD with duroplasty 

Excellent 8 7 

Good 1 3 

Fair 1 0 

Poor 0 0 

 
Chiari Malformation Type III is very rare. This type is characterized by a por-

tion of the cerebellum and brainstem pushing out through an occipital encepha-
locele. An encephalocele is an abnormal opening in the back of the skull. This 
leads to a bony defect similar to spina bifida. The meninges or brain tissue her-
niates outside the skull. Chiari Malformation Type III has a high and early mor-
tality rate or severe neurological deficits in surviving patients [7] [8]. 

Chiari Malformation Type IV is the most severe and rarest form with an ex-
tremely high mortality rate in infancy. The cerebellum does not develop nor-
mally during pregnancy. Other malformations of the brainstem may also be 
present [7] [8].  

Chiari Malformation Type 0 is characterized by an alteration in the cerebros-
pinal fluid hydrodynamics at the level of the foramen magnum not necessarily 
with cerebellar tonsil herniation. Patients with this type of Chiari Malformation 
often develop syringomyelia. Some physicians do not consider Type 0 to be a 
Chiari Malformation because there is no cerebellar tonsil herniation [7]. 

However, the pathogenesis of syringomylia remains unclear. The 3 main theo-
ries which try to explain the formation of syringomylia are Gardner’s hydroki-
netics, Oldfield’s CSF and spinal substance penetration and Williams’ intra-
cranial and intraspinal pressure dissociation [10]. Partial obstruction in the fo-
ramen magnum area blocks the normal circulation of CSF which is a major fac-
tor in the development and progression of syringomylia [10]. 

Suboccipital craniectomy essential to relieve the bony compression at the cra-
niocervical junction [11]. However, no agreement on safety and usefulness of 
additional procedures, such as duroplasty, obex plugging or syringosubarachno-
id shunting [12]. Also there is no agreement about the value of tonsillar resec-
tion. There is no direct neurological deficit that has been demonstrated as a re-
sult of tonsillar resection [13]. 

In our study, 8 out of 10 patients who had PFD only had complete improve-
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ment of their symptoms with no major complications. This is in agreement with 
study made by Benjamin et al. in 2015 who recommended PFD only in patients 
with CM-I if there is no additional syrinx and more than 90% of the patients in 
this study improved completely [14]. 

CSF leaks reported in three cases and secondary stitches resolved the leaks. 
The subgaleal fluid collections that developed after surgery were also resolved 
conservatively with tight bandage. 

We found no significant difference between outcomes in patients with PFD 
only 80% and those with duroplasty 70%. This is in agreement with Gurbuz et al. 
who found no significant difference between improvement in the duroplasty 
group (81%) and the non-duroplasty group (61.1%) in a series on thirty-nine 
cases of CM-1 with and without syringomyelia [14]. Despite Gurbuz et al. sug-
gest PFD with duroplasty in patients with syringomyelia or whom symptoms 
duration were less than 36 months [14]. 

On the other hand Benjamin et al. recommended PFD without opening the 
dura for the vast majority of symptomatic patients with CM-I. He recommended 
opening the dura in patients with rapidly progressive neurological deficits, ra-
pidly progressive scoliosis with syrinx [15]. 

Patients who underwent PFD only had an average hospital stay shorter than 
who underwent PFD with duroplasty. Mutchnick et al. found that patients 
treated with PFD and duroplasty had average hospital stays of 4.0 days, whereas 
that for patients treated with PFD was 2.7 days [16]. 

5. Conclusion 

We found no significant difference in the outcome in patients who underwent 
PFD only and those who underwent PFD and duroplasty. We recommend PFD 
with duroplasty in patients with syrinx. Patients with PFD and duroplasty are 
associated with longer average hospital stay and at higher risk of complications.  
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