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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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SEMANTICS AND DYNAMICS OF HEADACHE IN PATIENTS WITH CHIARI 
MALFORMATION TYPE I AFTER DECOMPRESSION SURGERY: EXPERIENCE FROM 

AZERBAIJAN
Najafbayli N.V.

Department of Neurosurgery, Azerbaijan Medical University, Azerbaijan.

Abstract.
Introduction: Chiari malformation type I (CMI) is a congenital 

anomaly characterized by the descent of the cerebellar tonsils 
into the foramen magnum (FM), leading to cerebrospinal fluid 
circulation disturbances at the level of the posterior cranial 
fossa (PCF) and the craniovertebral junction (CVJ). Headache 
(HA) is the predominant symptom, often mimicking primary 
cephalalgias, complicating diagnosis and optimal surgical 
strategy selection.

Aim of the Study: To analyze the characteristics of headache 
in CMI, identify the pathophysiological mechanisms of 
typical (tHA) and atypical headaches (aHA), and assess the 
effectiveness of different decompressive surgical techniques in 
postoperative pain relief.

Materials and Methods: The study included 102 
patients (58 females, 44 males, aged 2–69) with isolated or 
complicated CMI who underwent decompressive surgery at the 
Neurosurgery Department of Azerbaijan Medical University 
and the Republican Neurosurgical Center (2016–2024). Patients 
were divided into two groups based on headache type: typical 
HA (tHA, n=82) and atypical HA (aHA, n=20). Headache 
characteristics and dynamics were assessed using neurological 
and neuroimaging monitoring.

Results: Decompression surgery significantly reduced 
headache severity, particularly in tHA patients. The best 
outcomes for aHA patients were observed with intra-arachnoid 
dissection and duraplasty.

Conclusion: The findings can contribute to optimizing surgical 
approaches for CMI treatment.

Key words. Chiari malformation type I, headache, 
decompressive surgery, craniovertebral junction, posterior 
cranial fossa, duraplasty.
Introduction.

Chiari malformation type I (CMI) is the most common and 
potentially reversible craniovertebral junction (CVJ) anomaly, 
first described by Austrian pathologist Hans Chiari in the 
19th century [1]. Despite extensive research, there is still no 
consensus on the definition, classification, and etiopathogenesis 
of CMI. The modern definition describes CMI as a “syndrome 
of foramen magnum obstruction by the cerebellar tonsils, 
accompanied by brainstem and cranial nerve compression, 
as well as cerebrospinal fluid (CSF) circulation and vascular 
disturbances at the CVJ”. The primary pathogenetic mechanism 
is associated with congenital mesodermal developmental 
abnormalities leading to posterior cranial fossa (PCF) 
hypoplasia, skull base anomalies, and CVJ instability while 
maintaining normal neural tissue development [2].

Diagnostic criteria for CMI remain a topic of debate. 
Traditionally, tonsillar descent of ≥5 mm below McRae’s 

line was considered a key criterion, but in 2019, most experts 
rejected this as a universal measure, emphasizing the need for 
a comprehensive assessment of anatomical and physiological 
factors, including CSF circulation dynamics [3-5].

CMI can manifest at any age, as confirmed by surgical series data: 
27% of patients are diagnosed after 18 years of age, 30% before 18 
years, while in 43% of cases, age at diagnosis is unspecified [6].

In 65% of cases, CMI is associated with syringomyelia. 
Depending on the involvement of brain structures, the clinical 
presentation of CMI can include a wide range of neurological 
symptoms such as cognitive impairment, muscle weakness, 
dizziness, sensory disturbances, tinnitus, fatigue, difficulty 
swallowing, insomnia, and depression. However, the most 
common symptom in both pediatric and adult patients is 
headache (HA), reported in 50–98% of cases [7].

According to the International Classification of Headache 
Disorders (2013), characteristic headaches in CMI are localized 
in the occipital region, provoked by Valsalva maneuvers, and 
accompanied by symptoms of brainstem, cerebellar, or cranial 
nerve dysfunction [8].

The pathophysiology of headache in CMI is explained by 
several mechanisms: the pulsatile impact of cerebrospinal fluid 
(CSF) on spinal cord structures (Oldfield’s theory), increased 
intracranial pressure (Williams’ theory), and cerebrospinal fluid 
circulation disturbances in the posterior cranial fossa (PCF) 
[9,10]. In addition to typical headaches, patients may experience 
nonspecific cephalalgias such as migraines or tension-type 
headaches, which are not directly related to the malformation. 
Recent studies differentiate between typical (suboccipital, 
responsive to surgical treatment) and atypical (e.g., migraines 
or trigeminal neuralgia, requiring a conservative approach) 
headache forms.

The standard surgical approach for CMI includes foramen 
magnum decompression and C1 laminectomy, aimed at 
restoring CSF flow and relieving brainstem compression. 
However, ongoing debates persist regarding the necessity of 
duraplasty and cerebellar tonsil coagulation, underscoring 
the lack of universal guidelines [11,12]. Studies indicate 
that decompressive surgery alleviates symptoms, including 
headache, although its effectiveness depends on the chosen 
surgical technique. However, previous research has either 
focused exclusively on headache semiology without detailed 
postoperative assessments or examined headache outcomes 
post-surgery without specifying headache characteristics [13].

This study aims to analyze the characteristics and 
pathophysiology of headache in CMI and evaluate the 
effectiveness of different surgical methods in reducing headache 
intensity. The findings will help refine treatment strategies, 
determine the optimal extent of surgical intervention, and 
predict postoperative quality of life in CMI patients.
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groups revealed no significant gender differences: females 
predominated in both groups (57.3% and 55.0%; χ² = 0.035; 
p = 0.851). The interquartile age range was 25–43 years (tHA) 
and 24–49.5 years (aHA). In the tHA group, the most common 
age groups were 30–39 years (32.9%) and 20–29 years (19.5%), 
whereas in the aHA group, they were 20–29 years (30.0%) and 
30–39 years (20.0%). The age differences were statistically 
insignificant (χ² = 2.677; p = 0.750). The mean BMI was within 
the normal range: 27.4 and 26.8 (p = 0.289).
Headache semiology.

Headache was present in all patients and was the leading 
symptom in 73.5% (n=75). The analysis of headache 
characteristics in CMI patients revealed significant differences 
between typical and atypical forms (Table 1). All patients with 
tHA (100%) reported Valsalva-induced pain, whereas this 
feature was completely absent in the aHA group, confirming 
statistically significant differences (χ² = 102.000, p <0.001). 
Tension-type headache was significantly more common in 
аHA patients (45.0% vs. 13.4% in the tHA group, p = 0.001). 
Meanwhile, migraine-like headache did not show statistically 
significant differences between groups (p = 0.074). tHA was 
predominantly suboccipital (98.8%), while occipital localization 
was most frequent in aHA patients (85.0%). Additionally, aHA 
patients more frequently reported temporoparietal (70.0%) and 
generalized headache (60.0%), with statistically significant 
differences (p <0.001).

In the tHA group, brief episodes (<5 minutes) predominated 
(74.4%), whereas 50.0% of aHA patients experienced headache 
episodes lasting over 24 hours. These differences were also 
statistically significant (p <0.001). One of the key distinctions 
between groups was the response to physical activity. In 72.0% 
of tHA patients, headache worsened with exertion, compared 
to only 15.0% in the aHA group (p <0.001). However, changes 
in head or body position did not significantly influence pain 
severity in either group. Accompanying symptoms, such 
as vomiting, nausea, loss of consciousness, dizziness, and 
photophobia/phonophobia, showed no statistically significant 
differences between groups (p > 0.05).
Symptomotology and its Association with Pain Mechanisms.

Patients in both the typical headache (tHA) and atypical 
headache (aHA) groups most frequently experienced pain in 
the cervico-occipital region (93.9% and 75%), dizziness (86.6% 
and 75%), nausea (74.4% and 75%), vomiting (81.7% and 
80%), and balance disturbances (62.2% and 75%). Moderate-
frequency symptoms included weakness (59.8% and 65%), 
diffuse limb pain (lower limbs: 84.1% and 70%; upper limbs: 
61% and 60%), nocturnal apnea (34.1% and 20%), and loss 
of consciousness (17.1% and 15%). Less common symptoms 
were upper limb numbness (37.8% and 30%), seizures (2.4% and 
5%), visual disturbances (3.7% and 5%), as well as choking and 
swallowing difficulties (8.5% and 20%). All symptoms occurred 
at similar frequencies in both groups, except for the characteristic 
suboccipital localization in tHA patients (p = 0.011).

The average time from symptom onset to diagnosis was ~4.3 
years in both groups: 4.4 years for tHA and 4.3 years for aHA. 
No significant differences were found between the groups (p = 
0.470).

Materials and Methods.
The study included 102 patients with CMI, of whom 34 

(33.3%) had the classic form and 68 (66.7%) had a complicated 
form (syringomyelia, hydrocephalus, scoliosis). The mean age 
was 35.1 ± 1.4 years (58 females and 44 males). All patients 
underwent surgical treatment in the neurosurgical departments 
of Azerbaijan Medical University and the Republican 
Neurosurgical Center between 2016 and 2024.

The diagnosis of CMI was confirmed based on MRI scans of 
the brain and cervical spine.

Inclusion criteria: Radiologically confirmed cerebellar 
tonsillar descent of ≥5 mm and the presence of neurological 
symptoms characteristic of CMI. Exclusion criteria: Patients 
with secondary cephalalgias and intracranial abnormalities were 
excluded.

Patients were divided into two groups according to headache 
type, classified based on the International Classification of 
Headache Disorders, 3rd edition (ICHD-3):

• Typical headache (tHA) (n=82): Suboccipital pain triggered 
by coughing, laughing, or Valsalva maneuvers, lasting up to 5 
minutes.

• Atypical headache (aHA) (n=20): Cephalalgias meeting the 
criteria for migraine or tension-type headache, without Valsalva 
maneuver provocation.

Surgical techniques used:
1. Microsurgical suboccipital, resection of the C1 arch, (if 

necessary, and C2) without dural opening (PFD1).
2. Microsurgical suboccipital, resection of the C1 and C2 

arches without dural opening (PFD2).
3. Microsurgical suboccipital decompression of PCF, resection 

of the C1 arch, (if necessary, and C2) with extra arachnoid 
dilatory duraplasty (PFDD).

4. PFDD with subarachnoid revision of the Magendie foramen, 
excision of arachnoid adhesions (PFD1D-RM).

5. PFDD with subarachnoid revision of the Magendie foramen, 
excision of arachnoid adhesions (PFD2D-RM).

6. PFDD with subarachnoid revision of the Magendie foramen, 
excision of arachnoid adhesions (PFD1D-RM) with cerebellar 
tonsil resection or coagulation (PFD1D-RM/CT).

7. PFDD with subarachnoid revision of the Magendie foramen, 
excision of arachnoid adhesions (PFD2D-RM) with cerebellar 
tonsil resection or coagulation (PFD2D-RM/CT).

8. Other procedures (syringomyelic cyst shunting, ventricular 
shunting, tethered cord release).
Evaluation of Outcomes.

The intensity and characteristics of headaches were assessed 
before and after surgery at three time points: immediate 
(0–5 days), early (5–21 days), and late (≥3 months). Data 
collection was based on medical records, structured surveys, and 
consultations. Statistical analysis was performed using the SPSS-
26 statistical package (IBM, USA). Discriminant (Pearson’s χ² test) 
and rank-based (Mann–Whitney U-test) analyses were applied. 
The null hypothesis was rejected at p < 0.05.
Results.

The analysis of the patient population with CMI between 
the typical headache (tHA) and atypical headache (aHA) 
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Patient groups
Pχ2tHA аHA

N % N %

HA localization occipital 1 1,2% 17 85,0% <0.001*suboccipital 81 98,8% 3 15,0%

HA duration

no 0 0,0% 5 25,0%

<0.001*<5 min 61 74,4% 1 5,0%
> 5 min 11 13,4% 4 20,0%
> 24 h 10 12,2% 10 50,0%

Frontal HA absent 61 74,4% 12 60,0% 0.201 present 21 25,6% 8 40,0%

Temporoparietal HA absent 64 78,0% 6 30,0% <0.001*present 18 22,0% 14 70,0%

Migraine-like HA absent 71 86,6% 14 70,0% 0,074present 11 13,4% 6 30,0%

Tension type HA absent 71 86,6% 11 55,0% 0,001*present 11 13,4% 9 45,0%

General HA absent 60 73,2% 8 40,0% 0,005*present 22 26,8% 12 60,0%

HA+general weakness absent 49 59,8% 13 65,0% 0,667present 33 40,2% 7 35,0%

Pain in the cranio-cervical area absent 5 6,1% 5 25,0% 0,011*present 77 93,9% 15 75,0%

Pain in the neck absent 26 31,7% 8 40,0% 0,481present 56 68,3% 12 60,0%

HA+ nausea absent 67 81,7% 16 80,0% 0,860present 15 18,3% 4 20,0%

HA+ vomiting absent 64 78,0% 16 80,0% 0,849present 18 22,0% 4 20,0%

HA+ loss of conciseness absent 67 81,7% 18 90,0% 0,372present 15 18,3% 2 10,0%

HA+ dizziness absent 55 67,1% 15 75,0% 0,493present 27 32,9% 5 25,0%

Foto/Phono phobia absent 69 84,1% 14 70,0% 0,145present 13 15,9% 6 30,0%
Increasing HD by change of the body 
and head position

absent 67 81,7% 17 85,0% 0,729     present 15 18,3% 3 15,0%

Increasing HD by physical activity absent 23 28,0% 17 85,0% <0.001*
present 59 72,0% 3 15,0%

Increasing HD in a lying position absent 62 75,6% 15 75,0% 0,955present 20 24,4% 5 25,0%

Table 1. Headache semiology.

         Patient groups
Pχ2tHA аHA

N % N %

Surgery type

PFD1 16 19,5% 2 10,0%

0,223

PFD2 6 7,3% 0 0,0%
PFDD 15 18,3% 3 15,0%
PFD1D-RM 18 22,0% 10 50,0%
PFD2D-RM 1 1,2% 1 5,0%
PFD1D-RM/CT 22 26,8% 4 20,0%
PFD2D-RM/CT 1 1,2% 0 0,0%
other 3 3,7% 0 0,0%

Table 2. Distribution of Surgical Procedures by Groups.
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Radiological Findings.
CMI was associated with comorbid pathologies in 63.4% of 

tHA patients and 80.0% of aHA patients. Syringomyelia was 
more frequent in aHA patients (75.0% vs. 48.8%, p = 0.035). The 
prevalence of hydrocephalus was 15.0% and 18.3% (p = 0.729), 
scoliosis 10.0 % and 9.8 % (p = 0.836), basilar invagination 
5.0% and 4.9% (p = 0.982), and a small posterior cranial fossa 0% 
and 6.1% (p = 0.257) in the aHA and tHA groups, respectively. 
The mean cerebellar tonsillar descent was 10 mm (median 9.5 mm) 
in tHA patients and 11.3 mm (median 11.0 mm) in aHA patients. 
However, no statistically significant differences were observed 
between groups for this parameter (p = 0.539).
Surgical Treatment Outcomes.

In patients with typical headache (tHA), the most frequently 
performed surgical procedure was PFD1D-RM/CT (26.8%), 
followed by PFD1D-RM (22.0%). Less commonly performed 
were PFD2D-RM/CT (1.2%) and other types of interventions 
(3.7%). Among patients with atypical headache (aHA), PFD1D-
RM was the predominant procedure (50.0%), while PFD1D-
RM/CT was performed in 20.0% (p = 0.04), and PFD2D-RM 
in 5.0%. No other surgical interventions were applied in this 
group (Table 2).
Postoperative Outcomes.

The data indicate differences in recovery dynamics and overall 
treatment results between patients with typical (tHA) and atypical 
(aHA) headaches (Table 3). In the immediate postoperative 
period (IPOP-HA, 0–5 days), improvement was observed in 
98.8% of tHA patients and 80.0% of aHA patients. In 20.0% 
of aHA cases, the condition remained unchanged, which was 

statistically significant (p <0.001). In the early postoperative 
period (EPOP-HA, 5–21 days), improvement persisted in 95.1% 
of tHA patients and 80.0% of aHA patients, while deterioration 
was noted in 5.0% of aHA patients and 2.4% of tHA patients 
(p = 0.032). In the late postoperative period (LPOP-HA, >3 
months), improvement was sustained in 74.4% of tHA patients 
and 75.0% of aHA patients, while deterioration was recorded 
in 4.9% and 10.0%, respectively (p = 0.610). Postoperative 
outcomes assessed using the Chicago Chiari Outcome Scale 
(CCOS) demonstrated more favorable results in tGB patients. 
A high CCOS score (>13) was achieved by 81.7% of tHA 
patients compared to 50.0% of aHA patients, with statistically 
significant differences (p = 0.012). The highlighted sentence 
was replaced by the following: Assessment of postoperative 
outcomes using the Chicago Chiari Outcome Scale (CCOS) 
demonstrated that patients with tHA had more favorable results. 
A high mean score of 14.0 was recorded in 81.7% of patients 
with tHA, whereas in 50.0% of patients with aHA the score was 
12.7 (p = 0.012).

Residual pain was observed in both groups, but pain levels 
showed no significant differences. Persistent severe pain (4 
points) was reported in 57.3% of patients with tHA and 45.0% 
of patients with aHA. These differences were not statistically 
significant (p = 0.393).

Postoperative complications were rare and did not depend on 
headache type. Infectious complications occurred in 7.3% of 
tHA patients and 5.0% of aHA patients, while non-infectious 
complications were absent in both groups. No statistically 
significant differences in complication rates were identified 
between the groups (p = 0.713).

Patient groups 
Pχ2tHA аHA

N % N %

Complications
absent 76 92,7% 19 95,0%

0,713Non-infectious 0 0,0% 0 0,0%
 Infectious 6 7,3% 1 5,0%

IPOP-HA, 
0–5 days

Regress 0 0,0% 0 0,0%

<0,001*Improvement 81 98,8% 16 80,0%
No changes 1 1,2% 4 20,0%
Worsening 0 0,0% 0 0,0%

EPOP-HA,
 5–21 days

Regress 1 1,2% 0 0,0%

0,032*Improvement 78 95,1% 16 80,0%
No changes 1 1,2% 3 15,0%
Worsening 2 2,4% 1 5,0%

LPOP-HA, 
>3 months

Regress 0 0,0% 0 0,0%

0,610Improvement 61 74,4% 15 75,0%
No changes 17 20,7% 3 15,0%
Worsening 4 4,9% 2 10,0%

CCOS
> 13 points 67 81,7% 10 50,0%

0,012*9 - 12 points 13 15,9% 9 45,0%
4 - 8 points 2 2,4% 1 5,0%

Pain

1 1 1,2% 0 0,0%

0,3932 9 11,0% 5 25,0%
3 25 30,5% 6 30,0%
4 47 57,3% 9 45,0%

Table 3. Surgical Treatment Outcomes.
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Discussion.
CMI is a complex neurological disorder characterized by 

diverse symptoms, with headache being the most common. 
This study confirmed that headache in CMI varies in nature, 
duration, and intensity, complicating diagnosis and treatment. 
Differences between tHA and aHA are crucial for refining 
therapeutic strategies. The findings indicate that tHA is usually 
localized in the suboccipital region and exacerbated by Valsalva 
maneuvers (coughing, sneezing, straining), observed in 100% of 
patients. This symptom suggests a link between headache and 
intracranial hypertension caused by mechanical compression 
of the cerebellar tonsils. This type of headache is brief (lasting 
less than five minutes) and has a clear association with pressure 
changes. In contrast, aHA, which is non-specific for CMI, is 
characterized by prolonged episodes, lack of association with 
Valsalva maneuvers, and migraine-like symptoms such as 
photophobia, phonophobia, nausea, and dyspepsia, complicating 
its diagnosis [8,11]. 

In our cohort, women were predominant in both groups, 
aligning with the general trend of CMI being more common in 
females. However, in the aHA group, the gender distribution 
was more balanced, suggesting a weaker dependence of this 
headache type on sex. Patients with tHA were more frequently 
aged 30–39 years (32.9%), which may be related to the 
progression of malformation into adulthood. In the aHA group, 
the majority were aged 20–29 years (30%), suggesting an earlier 
onset that requires complex diagnostic approaches.

Syringomyelia was more prevalent in the aHA group (75% 
vs. 48.8% in the tHA group), consistent with findings on its 
association with severe neurological impairments in CMI [12]. 
The sentence was removed-Additionally, scoliosis was more 
frequent in the aHA group (10% vs. 3.2%), emphasizing the 
need to consider comorbid conditions when planning treatment. 

The primary symptoms of CMI-related headache—dizziness, 
nausea, and coordination disturbances—were common 
in both typical and atypical headaches, indicating shared 
pathophysiological mechanisms related to cerebrospinal fluid 
circulation disturbances and compression of posterior fossa 
structures. However, aHA patients more frequently exhibited 
nocturnal apnea, limb numbness, and swallowing difficulties, 
possibly reflecting more severe cerebrospinal fluid circulation 
impairment or involvement of additional structures such as the 
spinal cord and peripheral nerves [13].

Pathophysiological differences between headache types 
may be associated with varying degrees of brain structure 
involvement. In our cohort, aHA patients exhibited more 
pronounced cerebellar tonsillar descent (11.3 mm vs. 9.6 mm 
in the tHA group), indicating more severe structural changes. 
Although this difference was not statistically significant, it 
warrants further investigation, as tonsillar descent severity may 
correlate with symptom intensity and disease severity, crucial 
for prognosis and surgical planning.
Surgical Treatment and Outcomes.

Comparative analysis of surgical approaches showed that the 
PFD1D-RM method was used in both groups but was more 
frequent in aHA patients (50% vs. 22%). PFD1D was more 
common in the tHA group (26.8% vs. 20%), suggesting its 

greater effectiveness for the typical form of the disease. Our 
results demonstrate that tHA and aHA respond differently 
to surgical treatment. Patients with tHA (74.4%) generally 
experienced significant improvement, likely due to the 
alleviation of intracranial hypertension. According to the CCOS 
scale, tHA patients showed greater improvement (mean score 
of 14.0 vs. 12.7 in the aHA group, p=0.011), indicating a higher 
sensitivity of tHA to posterior fossa decompression.

Conversely, aHA patients exhibited less pronounced 
improvements postoperatively, likely due to a more complex 
and multifactorial headache genesis in this group. aHA may 
be caused not only by intracranial hypertension but also by 
migraine-like processes, tension-type mechanisms, and other 
pathophysiological factors, necessitating a more individualized 
treatment approach. These findings align with other studies [12].
Conclusion.

Our study confirms the existing differences between typical and 
atypical headache forms in patients with Chiari malformation 
type I. Typical headache is associated with more favorable 
treatment outcomes due to its distinct clinical presentation, 
clear association with intracranial hypertension, and successful 
resolution of this trigger through surgical intervention. In 
contrast, atypical headache requires more thorough diagnostics 
and individualized treatment strategies, as it has a more complex 
pathophysiological nature, including migraine-like processes 
and tension-related mechanisms. Identified differences in clinical 
characteristics, such as the degree of cerebellar tonsillar descent, 
comorbidities, and headache patterns, should be considered in the 
planning of diagnostics and surgical treatment. Future research 
should further explore these distinctions to improve diagnostic and 
therapeutic approaches for CMI patients, as well as to assess long-
term outcomes and quality of life after treatment.
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СЕМИОЛОГИЯ И ДИНАМИКА ГОЛОВНОЙ БОЛИ 
У ПАЦИЕНТОВ С МАЛЬФОРМАЦИЕЙ КИАРИ I 
ТИПА ПОСЛЕ ДЕКОМПРЕССИВНЫХ ОПЕРАЦИЙ: 
ОПЫТ АЗЕРБАЙДЖАНА 

 Наджафбейли Н.В.
Азербайджанский Медицинский Университет, Кафедра 

Нейрохирургии.

Абстракт: Мальформация Киари I типа (МКI) — 
врожденная аномалия, характеризующаяся опущением 
миндалин мозжечка в большое затылочное отверстие 
(БЗО) и нарушением ликвороциркуляции на уровне задней 
черепной ямки (ЗЧЯ) и краниоцервикального сочленения 
(КЦС). Ведущим симптомом является головная боль (ГБ), 
часто имитирующая первичные цефалгии, что затрудняет 
диагностику и выбор оптимальной хирургической тактики.

Цель исследования: Изучение особенностей ГБ при 
МКI, выявление патогенетических механизмов тГБ и 
аГБ, а также оценка эффективности различных методов 
декомпрессивного лечения в послеоперационном периоде. 
Материалы и методы:  В исследование включены 
102 пациента (58 женщин, 44 мужчины, 2–69 лет) с 
изолированной или осложненной МКI, перенесшие 
декомпрессивные операции на уровне КЦС. Хирургическое 
лечение проведено в нейрохирургическом отделении 
Азербайджанского медицинского университета и 
Республиканском нейрохирургическом центре (2016–2024 
гг.). Пациенты разделены на две группы: с типичной (тГБ, 
n=82) и атипичной ГБ (аГБ, n=20). Оценка характера 
и динамики боли проводилась с использованием 
неврологического и нейровизуализационного мониторинга. 

Результаты: Декомпрессивная хирургия значительно 
уменьшает ГБ, особенно типичную. При аГБ лучшие 
результаты показали интраарахноидальная диссекция и 
пластика твердой мозговой оболочки. 

Выводы: Полученные данные могут помочь в 
оптимизации хирургической тактики лечения МКI.

Ключевые слова: мальформация Киари I типа, головная 
боль, декомпрессивная хирургия, краниоцервикальное 
сочленение, задняя черепная ямка, дуропластика.
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