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ABSTRACT 
Introduction:  Syringomyelia following foramen magnum decompression can develop as a progressive 
neurological deficit that requires effective intervention. Syringosubarachnoid shunting has been brought to 
attention as a direct method to relieve syrinx pressure and relieve symptoms. The purpose of this study is to 
assess clinical and radiological outcomes of syringosubarachnoid shunting in such patients. 
Material & Methods:  A retrospective study was done of 21 patients of syringomyelia treated by 
syringosubarachnoid shunting at Hayatabad Medical Complex, Peshawar. The modified Japanese Orthopedic 
Association score (mJOA) was used to assess clinical recovery, and radiological outcomes included syrinx area 
change and span. Paired t tests and correlation analysis were performed using statistical analysis with p < 
0.05. 
Results:  Of 21 patients (33.3% men, age mean 23.0 years), the mJOA declined from 13.33 ± 2.65 to 15.33 ± 
2.48 (p < 0.001). The mJOA scores improved significantly. The syrinx area was reduced by 75.73% (p < 0.001) 
and spanned by 42.73% (p < 0.001). 9.5% reported minimal complications (1 infection and 1 case of transient 
neurological worsening). 
Conclusion:  Syringosubarachnoid shunting provides a safe and effective surgical option for the relief of 

syringomyelia after foramen magnum decompression with significant clinical and syringomyelia improvement 

and low complication rates. Nevertheless, it is still a good intervention when decompression alone is not 

enough. 

Keywords:  Syringomyelia, syringosubarachnoid shunting, Chiari malformation, foramen magnum 

decompression, spinal cord disorders. 
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INTRODUCTION 

Syringomyelia develops as a degenerative 

disorder affecting the spinal cord through the 

formation of fluid cavities labeled syrinxes, which 

mainly occur together with Chiari malformations 

and foramen magnum stenosis.1 The disruption of 
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cerebrospinal fluid (CSF) dynamics at the foramen 

magnum then generates higher pressure 

discrepancies, which cause spinal cord fluid 

accumulation that develops into syringomyelia 

while causing neurological damage.2 The 

condition leads to persistent chronic pain, besides 

sensory disturbances combined with motor 

weakness, while autonomic dysfunction occurs in 

some cases.3 

 Foramen magnum decompression stands as 

the preferred surgical procedure among medical 

professionals who treat hindbrain-related 

syringomyelia because it restores both CSF flow 

and relieves stress on neural tissue.4 Primary 

decompression procedures often fail to stop the 

progression of syringomyelia, although patients 

receive sufficient decompression, because some 

patients must undergo secondary surgery.5 

Syringosubarachnoid shunting gained clinical 

interest during the last decade because it 

represents a direct method of draining syrinx fluid 

through the subarachnoid space to relieve spinal 

cord compression while stopping symptom 

progression.6 

 Medical practitioners insert catheters through 

syrinx cavities into the subarachnoid space for 

continuous fluid drainage, which reduces syrinx 

size.7 Syringosubarachnoid shunting provides 

excellent benefits to patients who experience 

persistent syrinxes post-decompression and 

symptom progression.8 Though shunting provides 

temporary relief, patients experience differences 

in treatment success while dealing with potential 

issues related to shunt failure and shunt blockage, 

together with risks of infection.9 Shunt placement 

for syringomyelia treatment continues to be 

debated because doctors remain uncertain about 

which patients should receive the procedures and 

when the procedures should occur.10 

 Multiple elements affecting clinical outcomes 

after syringosubarachnoid shunting operations 

include preoperative neurological status, together 

with symptom duration and imaging-detected 

syrinx resolution, as well as surgical accuracy.11 

Studies show different findings regarding 

postoperative pain improvements along with 

motor strength gains and sensory deficit 

resolution, while some researchers note that 

symptoms tend to remain or reappear partially.12 

 It is given that reported outcomes in 

syringomyelia secondary to foramen magnum 

abnormalities have variable results, which 

warrants further research to define the efficacy of 

syringosubarachnoid shunting for syringomyelia. 

This retrospective study was done at Hayatabad 

Medical Complex (HMC), Peshawar, to evaluate 

the clinical outcome in patients who underwent 

syringosubarachnoid shunting. The aims are to 

elucidate it on the basis of postoperative 

neurological improvement, reduction in syrinx 

size, and so on, to make a contribution to the 

existing literature, and thus guide future 

management strategy. 

 
MATERIALS AND METHODS 

Study Design 

Research at the Department of Neurosurgery in 

Hayatabad Medical Complex, Peshawar, spanned 

from January 2023 through February 2025. This 

research investigated the dual assessment of 

clinical results and X-ray results from patients 

who received syringosubarachnoid shunting after 

foramen magnum decompression. The 

Institutional Review Board (IRB) provided ethical 

approval (No: 2592) for this study, which followed 

the ethical standards of the responsible 

committee on human experimentation during all 

analyzed procedures. All patients accepted the 

terms before starting their study participation. 

 

Study Population 

The study enrolled 21 patients who received 

syringosubarachnoid shunting treatment 

following foramen magnum decompression for 

their Chiari malformation-induced syringomyelia 

diagnosis. The research evaluated patients who fit 
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several criteria, including being between 10 and 

65 years old, while showing syringomyelia 

through imaging tests and maintaining 

preoperative and postoperative images with 

proper follow-up assessments. No study 

participants were admitted who experienced 

recurrent Chiari malformation or who had spinal 

tumors, infections, or missing data. 

 

Surgical Intervention 

The team of experienced neurosurgeons under 

homogeneous guidance executed all procedures 

through a standardized microsurgical method. 

The procedure of syringosubarachnoid shunting 

required neurosurgeons to place a catheter that 

ran from the syrinx cavity through the 

subarachnoid space for the reduction of syrinx 

pressure during cerebrospinal fluid (CSF) flow. 

Standard post-operative care protocols included 

antibiotic prophylaxis together with analgesic 

medications and neurologic surveillance for all 

patients. 

 

Outcome Measures 

Researchers evaluated functional recovery 

through the modified Japanese Orthopaedic 

Association score at each study visit and also at 

preoperative assessment. The study utilized MRI 

imaging to assess changes in syrinx 

measurements (area and vertebral span) as one of 

its secondary outcomes, both before surgery and 

after surgical intervention. Alongside the other 

measurements, researchers tracked both surgical 

complications together with patient postoperative 

recovery. 

 

Diagnostic Evaluation 

The evaluation process started with complete 

medical history collection and neurological tests, 

and brain and spine MRI examinations. The 

evaluation observed Syrinx size through cross-

sectional area measurements expressed in mm², 

together with the assessment of vertebral span by 

counting involved segments. The mJOA scoring 

system evaluated functional status. The surgical 

fitness tests included established procedures for 

assessing blood biochemical levels and 

hematological conditions in patients. 

 

Follow-Up 

The follow-up period for patients included both 

clinical evaluations together with radiologic 

assessments that occurred at regular checkpoints 

from 1 month to 24 months. The mJOA 

assessment, together with MRI scanning, was 

performed during follow-up visits to track 

changes to both the syrinx area and span. The 

medical team documented and handled 

respective postoperative complications. 

 

Statistical Analysis 

A method known as descriptive statistics 

quantified the demographic characteristics and 

medical data sets. The research used paired t-

tests to evaluate the changes in mJOA scores, 

syrinx area, and syrinx span from before surgery 

to after surgery. The evaluation of functional and 

radiological outcomes relationships used 

correlation analysis. A p-value lower than 0.05 

established the statistical significance in this 

study. The statistical analyses were performed 

using SPSS version 22.0. 

 
RESULTS 

Demographic and Clinical 

Characteristics 

Twenty-one patients with syringosubarachnoid 

shunts received the procedure after foramen 

magnum decompression was performed. The 

participant group included 21 patients between 

the ages of 10 and 65 years, with 7 males (33.3%) 

and 14 females (66.7%). Their mean age
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amounted to 23.00 ± 11.24 years. The 

patients received clinical follow-up for an 

average of 7.81 ± 5.84 months, spanning 

from 1 to 24 months. 

 

Functional and Radiological 

Outcomes 

The investigation of postoperative 

 

Table 1:  Demographic Profile of Patients Undergoing 

Syringosubarachnoid Shunting. 

Variable Category Frequency (n) Percentage (%) 

Gender 
Male 7 33.3% 

Female 14 66.7% 

Age 

(years) 

Mean ± SD 23.00 ± 11.24 - 

Range 10 – 65 - 

Follow-up 

Duration 

Mean ± SD 7.81 ± 5.84 - 

Range 1 – 24 months - 
 

improvement followed clinical 

evaluations in combination with 

radiological examinations. The 

modified Japanese Orthopaedic 

Association (mJOA) score served as 

the primary assessment for clinical 

improvement, and the post-surgery 

changes in syrinx area and syrinx span 

constituted the radiological 

assessments. 

 
Statistical Analysis 

A statistically significant advancement 

 
Table 2:  Descriptive Statistics of Functional and Radiological Parameters. 

Variable Mean ± SD Range 

Age (years) 23.00 ± 11.24 10 – 65 

Preoperative mJOA Score 13.33 ± 2.65 8 – 17 

Postoperative mJOA Score 15.33 ± 2.48 6 – 17 

mJOA Recovery Rate (%) 35.05 ± 44.28 -100 – 80 

Preoperative Syrinx Area (mm²) 112.90 ± 58.92 24 – 224 

Postoperative Syrinx Area (mm²) 22.67 ± 22.86 1 – 85 

Syrinx Area Reduction (%) 75.73 ± 25.24 0 – 98.86 

Preoperative Syrinx Span (vertebrae) 11.76 ± 5.44 2 – 19 

Postoperative Syrinx Span (vertebrae) 7.00 ± 6.27 0 – 19 

Syrinx Span Reduction (%) 42.73 ± 34.65 0 – 100 

Follow-up Duration (months) 7.81 ± 5.84 1 – 24 
 

in functional status developed 

after the surgical procedure 

took effect. The mean 

improvement in mJOA score 

equated to -2.00 with 

statistical significance (p < 

0.001). The procedure resulted 

in a major reduction in syrinx 

dimension, as demonstrated

 
Table 3:  Paired T-Test Results for Key Outcome Measures. 

Variable Compared 
Mean 

Difference 

t-

value 
df 

p-

value 

Pre- vs. Postoperative mJOA Score -2.00 -4.183 20 <0.001 

Pre- vs. Postoperative Syrinx Area 90.24 7.686 20 <0.001 

Pre- vs. Postoperative Syrinx Span 4.76 4.272 20 <0.001 

 
through radiological examinations. 

 Post-treatment mJOA scores displayed a 

medium correlation compared to initial 

measurements (r = 0.637, p = 0.002), while pre- 

and post-syrinx length evaluation produced 

substantial agreement (r = 0.628, p = 0.002) in 

results. 

 

Postoperative Complications 

Out of 21 patients, only 2 (9.5%) experienced 

postoperative complications. Surgical site 

infection developed in one shunted patient, who, 

alongside another patient, experienced temporary 

neurological deterioration. The majority (90.5%) 

remained complication-free post-shunting. 

 
Table 4:  Complication Profile. 

Complication Type 
Frequency 

(n) 

Percentage 

(%) 

No Complication 19 90.5% 

Infection 1 4.8% 

Neurological Worsening 1 4.8% 

Total 21 100% 
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DISCUSSION 

Post-foramen magnum decompression surgery 

investigators assessed both surgical and imaging 

results of syringosubarachnoid shunting 

procedures for patients suffering from 

syringomyelia. The study results confirm the work 

of Soleman et al, (2017), who established how 

syringosubarachnoid shunting reduced syrinx 

dimensions as the surface area decreased by 

76.3% while the size was shortened by 36.4% and 

produced a median mJOA score increase of 3 

points along with minimal reported 

complications.13 Medical evidence shows 

syringosubarachnoid shunting becomes an 

essential treatment option for patients who do 

not find adequate relief from decompression 

procedures. 

 The research revealed that patients 

experienced substantial postoperative mJOA 

score advancement from preoperative 13.33  ± 

 2.65 to postoperative 15.33 ± 2.48 (p < 0.001). 

The study results matched those from Fan et al, 

(2015), who detected that clinical improvements 

occurred in 88.5% of patients and 84.6% of 

patients displayed syrinx reduction following 

syringo-pleural shunting. The research authors 

discovered that mJOA scores showed a major 

positive change at 2 weeks after surgery 

(p < 0.001), but this improvement did not expand 

past the 27 months of follow-up.14 These are the 

preoperative neurological status of the patient, 

preoperative duration of symptoms, and the 

collapse of syrinx observed in postoperative 

imaging, which determined the outcome 

computation of the surgical procedure and long-

term sustenance of clinical improvements 

associated with syringosubarachnoid shunting. 

Patients who required less severe deficits with a 

smaller duration of symptoms were more likely to 

exhibit recovery. Advanced age and incorrect 

placement of the shunt, as well as an incidence of 

complications (e.g., infection or blockage), also 

played a part in more favorable results. The 

plateau of improvement during the first 

postoperative years can probably be attributed to 

the stabilization of the neurological gains once 

the bouts of reversible cord dysfunction are 

alleviated, whereas the impaired cord remains a 

hindrance to further functional gains. The study 

provided encouraging results concerning the 

radiological outcomes, where the area of the 

syrinx was 22.67 ± 22.86 mm² after the surgery 

compared to 112.90 ± 58.92 mm² preoperatively 

(p < 0.001). The study also revealed that the 

number of syrinx reduced from 11.76 ± 5.44 to 

7.00 ± 6.27 vertebral segments (p < 0.001). The 

results of this study were in line with the study 

conducted by Rothrock et al, (2021) on major 

changes in syrinx dimensions following shunting 

as reported in their systematic review. 

 The evaluation included examination of 

complication rates that occurred after surgery. 

Our study showed that 9.5% of patients 

encountered complications with surgical site 

infection, affecting 4.8% of patients, and transient 

neurological worsening affecting 4.8% of patients 

as well. Raygor et al, (2020) performed 593 VP 

shunt operations under strict surgical conditions 

that comprised vancomycin administration both 

intraventricularly and topically. The researchers 

tracked 3.2% infections per procedure during 11 

years, while most infections appeared within the 

first two months of surgery.15 The results 

presented by Schuster et al, (2013) match those 

of Raygor et al, (2020) in showing that the clinical 

benefits of syrinx shunting require constant 

assessment for infection and shunt failure.16 

Standardized syringosubarachnoid shunting 

procedures helped patients avoid complications 

since 90.5% of them remained free from 

complications. 

 Neurological deficits linked to persistent 

syringomyelia improved by 35.05% as measured 

by mJOA recovery rates, thus showing shunting 

plays a vital role in reducing these symptoms. The 

research results from Iwasaki et al, (2000) support 

the conclusion that syringosubarachnoid shunting 

for Chiari malformation patients leads to 
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important functional improvements after syrinx 

decompression.17 Radiological data from this 

study also support previous research because 

syringes decreased their area by 57.8% and their 

span decreased by 42.6%. These findings confirm 

that syrinx drainage reduces spinal cord 

compression and stalls disease progression.18 

 The research findings confirmed that adverse 

effects lasted only briefly after their appearance. 

Research findings concerning postoperative 

complication risks match those of Isik et al, 

(2013), who confirmed that syrinx shunting 

procedures maintain safety when proper 

postoperative care structures are established.19 

Medical practitioners should consider 

syringosubarachnoid shunting as a protective 

treatment option for refractory cases of 

syringomyelia. 

 The research requires the determination of 

how these benefits will continue to exist 

throughout extended periods. The primary 

assessment in our study involved short-term 

procedural effects, despite Liu et al, (2023) 

indicating that extensive postoperative 

observation is necessary because shunts may 

cause complications and reintroduction of syrinx 

tissue.20 Future research requires extensive follow-

ups after procedures to determine their sustained 

success rates. 

 Multiple constraints within the study need to 

be discussed. The study's restricted number of 

participants, together with the restricted patient 

observation span, limits the general applicability 

of reported findings across different groups. The 

results of functional recovery could have been 

affected by the varying lengths of symptoms 

before the intervention started. Many future 

studies must include extensive patient groups for 

evaluation through randomized controlled 

research approaches to demonstrate 

comprehensive syringosubarachnoid shunting 

effects. 

 

CONCLUSION 

This retrospective study shows that 

syringosubarachnoid shunting after foramen 

magnum decompression is a surgical option for 

patients with Chiari malformation-associated 

syringomyelia who still have persistent or 

progressive symptoms. The procedure was 

associated with substantial improvements in 

neurological function, as evidenced by 

improvements in mJOA scores and a substantial 

reduction in syrinx size and vertebral span on 

postoperative imaging. There is also a low 

complication rate, which shows the safety of the 

procedure when it is done under protocols 

standardized for the procedure and under 

appropriate postoperative care. 

 While the short-term results look promising, 

the study’s small sample size and short follow–up 

duration suggest that further study of larger 

patient cohorts and longer follow-up periods is 

needed. Studies over longer periods are required 

to determine the durability of clinical and 

radiological improvements and to better define 

indications for shunt placement and optimal 

timing. Taken as a whole, syringosubarachnoid 

shunting is a valuable treatment modality in 

selected patients and can continue to 

meaningfully address symptoms and quality of 

life. 
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