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ABSTRACT

Background: Tarlov cysts are cerebrospinal fluid—filled sacs that most frequently arise in the lumbosacral region of the
spine. Although often asymptomatic, they can present with a spectrum of neurological deficits when exerting mass effect on
adjacent nerve roots. Symptoms such as numbness, pain, reflex loss, and bowel or bladder disturbances significantly affect
patients’ quality of life. Magnetic resonance imaging (MRI) remains the gold standard for detection and characterization of
these lesions, offering detailed insights into their location, size, and relationship with surrounding structures.

Objective: To evaluate the clinical manifestations of Tarlov cysts in relation to their level and anatomical location using MRI
in patients presenting with neurological deficits.

Methods: A descriptive cross-sectional study was conducted at Ghurki Trust and Teaching Hospital, Lahore, enrolling 60
patients under 40 years of age who presented with neurological complaints. Patients with claustrophobia, pacemakers, cochlear
implants, or metallic implants were excluded. Data were collected using structured questionnaires and standardized proformas,
and all patients underwent MRI for assessment of Tarlov cysts. A non-probability convenient sampling technique was adopted.
Statistical analysis was performed using SPSS version 25 and Microsoft Excel, with descriptive statistics applied to evaluate
clinical features and cyst locations. Ethical approval was obtained, and informed consent was taken from all participants.

Results: Of the 60 patients, 40 (66.7%) were female and 20 (33.3%) were male. The most common neurological symptom was
numbness, observed in 50 patients (83.3%), followed by loss of reflexes in 40 patients (66.7%). Localized mass effects due to
cyst compression were noted in 20 patients (33.3%), while bowel dysfunction occurred in 10 patients (16.6%). MRI revealed
cyst localization most commonly in the sacral region in 28 patients (46.7%), followed by the lumbosacral region in 24 patients
(40%), the cervical region in 14 patients (23.3%), and the lumbar region in 8 patients (13.3%).

Conclusion: The study demonstrated that Tarlov cysts were more common in females, with the sacral and lumbosacral levels
being the most frequently involved sites. The clinical burden was predominantly neurological, with numbness and reflex loss
being the most prevalent deficits. MRI proved to be indispensable in diagnosis, highlighting the importance of early recognition
to prevent chronic complications.

Keywords: Bowel Dysfunction AND Tarlov Cyst; Female Predominance AND Spinal Cyst; Lumbar Spine AND Perineural
Cyst; Magnetic Resonance Imaging AND Lumbosacral Spine; Neurological Deficits AND Sacral Cyst; Sacral Region AND
Tarlov Cyst; Spine MRI AND Radiculopathy.
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INTRODUCTION

Tarlov cysts, also known as perineural cysts, are fluid-filled sacs that develop around the nerve roots, most commonly in the sacral and
lumbar regions of the spine. They were first described in 1938 as incidental autopsy findings (1). The reported incidence of Tarlov cysts
is approximately 5%, with most cases remaining asymptomatic; however, a small proportion of patients—estimated at about 1%—
develop clinically significant symptoms such as sacral or lumbar pain, sciatica, and coccydynia (2,3). Although rare, the disease
disproportionately affects women, and its variable clinical presentation often contributes to delayed or missed diagnosis (4). The
symptoms of Tarlov cysts are highly dependent on their size and anatomical location. These cysts may produce both local and radicular
pain and can compromise sensory and motor function due to compression of adjacent neural structures (5). Patients may report sacral
pain exacerbated by prolonged standing, walking, or coughing, as well as neurological deficits such as numbness, bladder or bowel
dysfunction, and, rarely, lower limb weakness (6). A history of trauma is also noted in some cases, suggesting possible etiological links
(7). Because of their nonspecific presentation, Tarlov cysts are frequently considered in the differential diagnosis of radicular pain
syndromes, including sacral radiculopathy (8).

Imaging plays a pivotal role in diagnosis. Magnetic resonance imaging (MRI) is regarded as the gold standard due to its superior soft-
tissue contrast and multiplanar capability (9). Characteristic features include low signal intensity on T1-weighted images, high signal
intensity on T2-weighted images, and no post-contrast enhancement (10—12). Advanced sequences such as STIR and diffusion-weighted
imaging enhance visualization of pathological changes and help differentiate cysts from other spinal pathologies (10,11). Despite their
frequent incidental discovery, accurate recognition of Tarlov cysts on MRI is critical to avoid misdiagnosis and inappropriate
management. Therapeutic approaches vary from conservative management to surgical interventions such as sacral laminectomy in
severe or refractory cases (8,13). Nevertheless, due to limited awareness among clinicians and patients alike, many symptomatic
individuals do not receive timely treatment, increasing the risk of chronic pain and functional impairment. Given the rarity of the
condition and its diverse presentation, there remains a paucity of comprehensive data on the clinical characteristics and complications
associated with Tarlov cysts. This study aims to identify the diagnostic features of Tarlov cysts on MRI, describe the spectrum of
neurological manifestations, and provide statistical insight into their clinical burden. The objective is to improve awareness within the
medical community and highlight the importance of early and accurate diagnosis to prevent avoidable complications.

METHODS

This study was designed as a descriptive cross-sectional investigation conducted at Ghurki Trust and Teaching Hospital, Lahore. A total
of 60 patients younger than 40 years of age were recruited. The inclusion criteria comprised individuals with a history of lower back
pain, weight loss, and suspected tuberculosis, while patients with contraindications to magnetic resonance imaging (MRI), such as
claustrophobia, metallic implants, pacemakers, or cochlear implants, were excluded. All participants were enrolled following informed
consent, and the study protocol was reviewed and approved by the institutional ethical review committee ensuring compliance with
ethical standards for human research. Data were collected using a structured questionnaire and a standardized proforma to document
demographic details, clinical history, and relevant symptoms. MRI examinations were performed to assess the presence and
characteristics of Tarlov cysts. The imaging protocol included standard spine sequences to ensure optimal visualization of perineural
cysts and related spinal structures. The use of MRI was particularly valuable given its sensitivity and specificity in detecting soft-tissue
lesions of the spine. A non-probability convenient sampling technique was adopted for patient recruitment, which may introduce
selection bias and limit the generalizability of the findings. Data entry and statistical analysis were performed using the Statistical
Package for Social Sciences (SPSS) version 25, with additional calculations and graphical representations managed in Microsoft Excel.
Descriptive statistics were used to summarize baseline characteristics and imaging findings.

RESULTS

The study enrolled a total of 60 patients, of whom 40 (66.7%) were females and 20 (33.3%) were males. The most frequent clinical
finding was numbness in the area extending below the neck, observed in 50 patients (83.3%). Loss of normal reflexes, including
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diminished pain sensation and reduced jerking response, was reported in 40 patients (66.7%). Localized symptoms due to aberrant
positioning of the cyst within the spine and associated mass effect were noted in 20 patients (33.3%). Additionally, altered bowel function
was documented in 10 patients (16.6%). The size of the cysts most commonly measured around 8.0 x 8.0 mm and 8.7 X 12 mm,
predominantly located behind the sacral levels S1 and S2 as well as the lumbosacral junction. On MRI, Tarlov cysts were most frequently
visualized in the sacral region, identified in 28 patients (46.7%). The lumbosacral region was affected in 24 patients (40%), followed by
the cervical region in 14 patients (23.3%) and the lumbar region in 8 patients (13.3%).

Table 1: Frequency statistics according to gender and region of Tarlov Cyst

Gender Frequency Region Frequency
Female 40 (66.6%) Sacral region 28(46.7%)
Male 20(33.33%) Lumbosacral region 24(16%)

- - Lumbar region 8 (13.3%)

Gender Distribution of Patients with Tarlov Cysts
Regional Distribution of Tarlov Cysts
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Figure 2 Regional Distribution of Tarlov Cysts Figure 2 Gender Distribution of Patients with Tarlov Cysts
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Representing the aberrant location of Tarlov cyst in the lumbosacral region

DISCUSSION

Tarlov cysts are recognized as fluid-filled sacs that occur in both genders, with a greater predilection for females. In the present study,
two-thirds of the patients were female, which is consistent with existing literature that also highlights the predominance of the disecase
in women (14,15). The sacral and lumbosacral regions were the most frequent anatomical sites of involvement, followed by the cervical
and lumbar regions. These findings parallel earlier research which demonstrated that sacral and lumbar levels, particularly S1 and S2,
are the most commonly affected areas. The clinical spectrum observed in this study included numbness, diminished reflexes, localized
pain due to mass effect, and bowel dysfunction. Numbness was the most frequently reported symptom, present in over 80% of patients,
while loss of normal reflexes was reported in nearly two-thirds. These manifestations support prior findings that neurological deficits
are a hallmark of symptomatic Tarlov cysts and align with studies that have reported radiculopathy, radiating pain, and bowel or bladder
changes as frequent complaints (16-18). The presence of bowel dysfunction in a subset of patients underscores the potential of these
cysts to significantly impair quality of life when they exert compressive effects on sacral nerve roots.

The size of cysts observed in this study, ranging around 8.0 x 8.0 mm to 8.7 x 12 mm, reflects dimensions that are often reported to
become symptomatic, particularly when associated with pressure on adjacent neural structures. MRI findings, with T2-weighted images
demonstrating high signal intensity, confirmed the role of advanced imaging as the gold standard for diagnosis (19,20). The
predominance of sacral and lumbosacral involvement further highlights the importance of targeted imaging in these regions to avoid
misdiagnosis with other cystic or degenerative spinal conditions. Comparative analysis with previously published literature shows
similarities in clinical manifestations, particularly regarding chronic pain, neurological deficits, and female predominance. However,
differences in the proportion of affected spinal regions suggest variability that may depend on population characteristics, sample size,
and diagnostic thresholds (21-23). While retrospective surgical series have demonstrated significant symptom burden and the need for
invasive interventions, the present study emphasized radiological and clinical associations in a cross-sectional cohort, adding value to
the growing body of descriptive data on the condition.

The strengths of this study include its focus on a younger cohort of patients under 40 years of age, use of MRI as a diagnostic tool, and
systematic documentation of both clinical and radiological findings. Nevertheless, limitations must be acknowledged. The use of non-
probability convenient sampling introduces the possibility of selection bias, which reduces the generalizability of the results.
Furthermore, the absence of correlation analysis between cyst size, anatomical location, and symptom severity limits the ability to draw
stronger clinical inferences. The lack of long-term follow-up data also prevents assessment of disease progression or treatment outcomes.
Future research should focus on larger, multicenter cohorts to improve generalizability and should include prospective designs to track
symptom evolution and treatment efficacy. Incorporating objective neurological assessments and quality-of-life measures would provide
a more comprehensive understanding of disease burden. Additionally, further studies comparing conservative and surgical management
approaches in symptomatic patients could help refine treatment protocols. In summary, the findings of this study reaffirm that Tarlov
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cysts are more frequent in females, commonly involve the sacral and lumbosacral spine, and present with significant neurological
symptoms. While the study contributes important descriptive insights, methodological refinements and broader scope in future research
are essential to enhance clinical understanding and optimize patient care.

CONCLUSION

The study concluded that Tarlov cysts predominantly affect females and are most frequently located in the lower lumbar and lumbosacral
regions, where they often produce significant neurological symptoms. The most common clinical manifestations included numbness,
loss of reflex activity, bowel disturbances, and localized effects due to mass compression. These findings highlight the importance of
early recognition and accurate imaging-based diagnosis, as timely identification of Tarlov cysts may help guide appropriate management
strategies and prevent long-term complications. The results emphasize the need for increased clinical awareness of this underrecognized
condition to improve patient outcomes and quality of life.

AUTHOR CONTRIBUTION

IAuthor Contribution

Substantial Contribution to study design, analysis, acquisition of Data
Rimsha Iftikhar* [Manuscript Writing

Has given Final Approval of the version to be published

Substantial Contribution to study design, acquisition and interpretation of Data
Sidra Nacem Critical Review and Manuscript Writing

Has given Final Approval of the version to be published

Substantial Contribution to acquisition and interpretation of Data
Kamran Ashraf
Has given Final Approval of the version to be published

Contributed to Data Collection and Analysis
Fatima Mahrukh
Has given Final Approval of the version to be published

REFERENCES

1. Zhu J, Li L, Wang X, Shi L, Su Y. Analysis of predictive factors for the efficacy of reinforced radiculoplasty in symptomatic
sacral Tarlov cysts. Neurosurg Rev. 2025;48(1):564.

2. Ma Q, Wu C, Zhang J, Yin X, Yang C, Si Y, et al. Arachnoidal Diverticula of Sacral Extradural Meningeal Cyst: A Novel
Definition and Case Series. World Neurosurg. 2022;163:¢106-e12.

3. Yoshioka F, Shimokawa S, Masuoka J, Inoue K, Ogata A, Abe T. Elimination of the check-valve mechanism of the sacral Tarlov
cyst using a rotation flap technique in a pediatric patient: technical note. Childs Nerv Syst. 2021;37(5):1741-5.

4, Galarza M, Chaban G, Gazzeri R, de la Rosa P, Montoya CG, Laut MM, et al. Functional recovery following resection of large
Tarlov cyst malformation: a multicentre longitudinal cohort study. Acta Neurochir (Wien). 2021;163(10):2769-76.

5. Klepinowski T, Orbik W, Sagan L. Global incidence of spinal perineural Tarlov's cysts and their morphological characteristics:
a meta-analysis of 13,266 subjects. Surg Radiol Anat. 2021;43(6):855-63.

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 212



“
Volume 3 Issue 5: Clinical and Radiological Features of Tarlov Cysts + )
Iftikhar R et al. INSIGHTS'JHH

INSIGHTS-JOURNAL OF HEALTH
AND REHABILITATION ® ® ®

6. Siller S, Funnell JP, Bishop T, Lui D, Bernard J. Large symptomatic sacral Tarlov cyst in a paediatric patient: case report and
technical note on a new variation of surgical technique to overcome one-way check-valve mechanism. Eur Spine J. 2024;33(7):2864-9.

7. Taylor J, Collins J. Lumbar epidural analgesia in a nulliparous patient with a low thoracic spinal meningeal cyst and sacral
Tarlov cysts: a case report. Int J Obstet Anesth. 2025;62:104306.

8. Murphy K, Nasralla M, Pron G, Almohaimede K, Schievink W. Management of Tarlov cysts: an uncommon but potentially
serious spinal column disease-review of the literature and experience with over 1000 referrals. Neuroradiology. 2024;66(1):1-30.

9. Yuan W, Wu C, Wang Y, Ma Q, Yin X, Si Y, et al. Microsurgical reinforced radiculoplasty for the treatment of postoperative
recurrent sacral Tarlov cysts. Neurosurg Rev. 2025;48(1):248.

10. Chu W, Chen X, Wen Z, Xue X, He G, Zhang H, et al. Microsurgical sealing for symptomatic sacral Tarlov cysts: a series of
265 cases. J Neurosurg Spine. 2022;37(6):905-13.

11. Cabrilo I, Hentzen C, Malladi P, Simeoni S, Amarenco G, Zaidman N, et al. Midline sacral meningeal cysts: Neurophysiology
abnormalities and their correlation with pelvic sensory and visceral symptoms. Eur J Neurol. 2025;32(1):e16530.

12. Ma Q, Xie J, Yang C, Wu C, Zhang J, Yin X, et al. Multiple dimensions of radiographic reconstruction for the optimal operative
strategy of sacral meningeal cysts. Eur Spine J. 2022;31(11):3146-58.

13. Feigenbaum F, Parks SE, Chapple KM. Prospective Validation of a Quality-of-Life Measure for Women Undergoing Surgical
Intervention for Symptomatic Sacral Tarlov Cysts: The Tarlov Cyst Quality of Life Scale. World Neurosurg. 2022;165:¢276-¢81.

14. Kogl N, Thomé C, Gindlhuber K, Dazinger F, Gizewski E, Kiechl S, et al. Sacral fracture associated with a Tarlov cyst causing
an anterior sacral CSF fistula and intraventricular fat emboli - a case report and review of the literature. Br J Neurosurg. 2024;38(3):591-
5.

15. Koztowski P, Kalinowski P, Koztlowska M, Jankiewicz M, Budny A, Starostawska E, et al. Spinal Perineural Cysts among
European Patients. J Neurol Surg A Cent Eur Neurosurg. 2021;82(5):463-7.

16. Akahori S, Nishimura Y, Eguchi K, Nagashima Y, Ando R, Awaya T, et al. Spontaneous Rupture of a Huge Presacral Tarlov
Cyst Leading to Dramatic Neurologic Recovery. World Neurosurg. 2021;145:306-10.

17. Feigenbaum F, Parks SE, Martin MP, Ross TD, Kupanoff KM. Surgical Intervention is Associated with Improvement in Health-
Related Quality of Life Outcomes in Patients with Symptomatic Sacral Tarlov Cysts: Results from a Prospective Longitudinal Cohort
Study. World Neurosurg. 2024;187:¢189-¢98.

18. Dada A, Macki M, Tawil M, Chryssikos T, Tan LA. Surgical Untethering of S1 Nerve Root Herniation Into L4 Perineural Cyst:
2-Dimensional Operative Video. Oper Neurosurg. 2024;26(1):103.

19. Almansa AH, Infante AMJ, Cutillas AMR, Alvarez LG. Symptomatic sacral Tarlov cyst: Case report and review of literature.
Neurocirugia (Engl Ed). 2023;34(2):101-4.
20. Dallagiacoma S, Flora G, Ferrone S, Parodi F, Federico A. Tarlov's cyst as an underestimated cause of persistent genital arousal

disorder: a case report and review. Neurol Sci. 2020;41(11):3337-9.

21. Zhu, H., Shen, L., Chen, Z., Yang, M. and Zheng, X., 2020. Giant Tarlov cysts with rare pelvic extension: report of 3 cases and
literature review. World neurosurgery, 139, pp.505-511.

22. Soon, W.C., Sun, R. and Czyz, M., 2021. Haemorrhagic Tarlov cyst: A rare complication of anticoagulation therapy. Oxford
Medical Case Reports, 2021(8), p. omab063.

23. Sun, P., Xu, W., Ye, Y., Zhong, F., Wan, X. and Li, Y., 2021. Neglected Tarlov cysts: a case of a Tarlov cyst with spermatorrhea.
European Journal of Medical Research, 26(1), pp.1-6.

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 213



