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Abstract

Background: Conus medullaris tumors are rare, as the majority of all spinal cord tumors occur 

in the cervical and thoracic regions. Hemangioblastomas of the spinal cord account for 3%–4% of 

all intramedullary spinal cord tumors and can be sporadic or associated with von Hippel-Lindau 

disease. There are only fourteen cases of conus medullaris hemangioblastomas published in the 

literature, herein we present the fifteenth.

Case description: A 44-year old male with von Hippel Lindau disease presented with 

worsening bilateral lower extremity weakness, gait imbalance as well as absent perineal and 

genital sensation with weak voluntary anal contraction. MRI demonstrated multiple stable spinal 

tumors and a 6 mm conus medullaris hemangioblastoma with growth and a new peri-tumoral cyst. 

The patient underwent uncomplicated surgical resection with appreciable improvement in perineal 

sensation and sphincteric control during post-operative course.

Conclusions: Timely resection of conus medullaris tumors can provide symptomatic relief and 

prevent the progression of devastating neurological deficits. Careful microsurgical dissection with 

appropriate patient selection allows for safe resection of conus medullaris tumors.
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1. Introduction

Intramedullary spinal cord tumors (IMSCT) are rare, making up 2%–4% of all primary 

central nervous system (CNS) neoplasms [1]. Ependymomas are the most common 

histological subtype identified in adults with intramedullary spinal cord tumors, while 

astrocytomas are the most common tumors in pediatric patients [2]. The third most common 

tumors are hemangioblastomas, accounting for 3%–4% of all IMSCT [1], although they can 

be sporadic, 10%–30% of patients with spinal cord HGB have a diagnosis of von Hippel-

Lindau (VHL) [2]. As with all primary IMSCT, hemangioblastomas most commonly occur 

in the cervical and thoracic region of the spinal cord [1,3,4]. Tumors of the conus medullaris 

have been reported to occur in 10% of individuals with IMSCT, however, there have only 

been fourteen cases of conus medullaris hemangioblastomas reported in the literature [3,5–

14].

The rarity of primary conus medullaris tumors and the apprehension of causing further 

damage to the surrounding neural elements may cause concern about the ideal treatment 

approach for these patients. Here, we discuss the pertinent clinical course of a 44-year-old 

man with von Hippel-Lindau disease who presented with saddle anesthesia and worsening 

lower extremity weakness, as well as with urinary and bowel disturbances due to a conus 

medullaris hemangioblastoma. Within, we provide details on the operative approach used 

and the indications for surgical intervention in patients with a symptomatic primary tumor of 

the conus medullaris.

2. Case presentation

2.1. Clinical course

A 44-year old male with von Hippel Lindau disease and heavy disease burden in the spinal 

cord and cauda equina presented with worsening bilateral lower extremity weakness, gait 

imbalance as well as perineal and genital numbness over the past 6 months. He also noted 

worsening urinary urgency as well as decreased bowel control without episodes of 

incontinence. He had previously undergone multiple suboccipital approaches for resection of 

brainstem and cerebellar hemangioblastomas as well as thoracic and lumbar laminectomies 

for resection of intramedullary and cauda equina hemangioblastomas, respectively.

Neurological examination demonstrated weakness in bilateral lower extremities. More 

specifically bilateral hip flexion was 3/5, right knee extension and flexion 4/5 and left knee 

extension and flexion 3/5, right dorsi flexion and plantar flexion 3/5 and left dorsiflexion and 

plantar-flexion 1/5. While left ankle weakness was stable from previous surgery the 

remaining findings represented deterioration over the past 6 months. We also noted absent 

perineal and genital sensation with weak voluntary anal contraction. There was patchy 

decreased bilateral lower extremity sensation that was more pronounced on the right with 

decreased proprioception bilaterally.

Whole spine MRI demonstrated post-operative changes from previous T4–T7 and L2–L4 

laminectomies and numerous enhancing lesions involving the spinal cord and cauda equina 

(Fig. 1A). Most of the lesions had not appreciably changed, apart from a 2 mm increase in 
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size of a right dorsal intramedullary conus medullaris lesion at T12-L1 vertebral levels with 

development of a new peri-tumoral cyst (Fig. 1B, C). Considering the worsening conus 

medullaris symptoms and increase in lesion size and especially development of a 

peritumoral cyst, we recommended a surgical resection of this symptomatic tumor.

2.2. Operative details

The patient was positioned prone on a standard operating table with a Wilson frame. 

Neuromonitoring was used to monitor somatosensory and motor evoked potentials as well as 

free-run and triggered EMG for direct stimulation. Based on anatomic landmarks and 

previous incisions, the incision was made over the T12-L1 spinous processes. Following 

posterior approach T12 and L1 laminectomies were completed using a Sonopet ultrasonic 

aspirator (Stryker). Under microscopic visualization, we completed a durotomy using a #15 

blade, extended rostrally and caudally using an #11 blade over a groove dental dissector. 

Subsequently, the arachnoid was opened sharply using an #11 blade and the opening was 

further extended by splitting.

The multiple dorsal arterialized supra-pial veins were identified, and ultrasound was used to 

identify the tumor deep to the right dorsal root entry zone (DREZ). Using bipolar 

electrocautery, we coagulated the arterialized supra-pial veins and sharply incised the pia 

medial to the DREZ using a diamond knife. We extended the incision by spreading using a 

microdissecting bipolar, identified the tumor and exposed the dorsal aspect from superior to 

inferior pole (Fig. 1D). Bipolar stimulation with 0.5 mA on the white matter lateral to the 

tumor resulted in activation of the urethral lead. We continued to develop the plain between 

the tumor and the surrounding parenchyma. Medially, two arterial feeders were identified, 

coagulated and sharply incised. Subsequently, the plane was further developed and the 

hemangioblastoma was rolled out in one piece. During dissection there was transient free-

run EMG activity in the periurethral and perianal lead. The resection cavity was inspected, 

and small bleeders were spot coagulated.

The dura was reapproximated using running 4–0 vicryl. The wound was copiously irrigated 

and closed in a standard fashion. Throughout the case motor-evoked potentials (MEPs) were 

stable with good right leg and periurethral response, small perianal response and no 

reproducibly present left leg responses. Somatosensory-evoked potentials (SSEPs) were not 

reproducibly present throughout the surgery.

2.3. Post-operative course

He tolerated the procedure well with no perioperative complication. He noted gradual return 

of perineal and genital sensation on post-operative day 1. Improved bowel movement control 

was also noted during his post-operative hospital course, his exam remained otherwise stable 

compared to pre-operative baseline. Voiding trial was attempted during his hospital stay and 

was unsuccessful. He was discharged with a Foley catheter and will be followed as an 

outpatient for discontinuation of Foley, if permitted.
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3. Discussion

We present a case of a VHL-associated conus medullaris hemangioblastoma with significant 

symptom improvement after surgical resection with intra-operative monitoring. This rare 

disease entity represents a decision-making and technical challenge. In our case 

presentation, we underline the importance of preserving the plane between the spinal cord 

and the tumor as well as completing an en-bloc resection, a concept that extends beyond 

hemangioblastomas. Careful patient selection and microsurgical technique can allow for 

symptomatic improvement after resection of a conus medullaris tumor.

The relatively low incidence of IMSCT of the conus medullaris has subsequently led to 

limited concise literature on the optimal management of these tumors [15]. It has been 

established that the main predictor of long-term post-operative outcome for IMSCT is the 

patients pre-operative neurological condition [12,15–17]. Wostrack et al. showed that 60% 

of patients operated on for conus medullaris or cauda equina tumors with 1 year or less of 

neurologic deficits showed post-operative improvement compared to only 50% of patients 

that had deficits for longer than one year [16]. Of patients that undergo gross total resection 

of tumors isolated to the conus medullaris, more than 50% of patients had sustained long-

term improvement of their symptoms [16]. Moreover, Han et al. showed that 34.6% of 

patients that underwent surgery for conus medullaris tumors had improved post-operative, 

modified Japanese Orthopaedic Association (JOA) score for bladder function, while only 

26.9% worsened [12]. Ultimately, early surgical resection prior to symptom onset or at 

initial presentation is of utmost importance in preserving neurological function.

Patients with von Hippel-Lindau disease (VHL) suffer from multiple neoplastic lesions due 

to an autosomal dominant germline mutation of the tumor suppressor VHL gene [18]. The 

majority will develop multiple CNS hemangioblastomas (HGB) in their lifetime, 

predominantly in the cerebellum and brainstem, however, 13% of hemangioblastomas may 

occur in the spinal cord [1,19]. To date, fourteen cases of conus medullaris 

hemangioblastomas have been reported (Table 1.) [3,5,14,6–13]. Of these, three were in 

VHL patients [3,6,8], five cases were sporadic [3,7,9,11,14], and the remaining six were not 

identified as either [5,10,12,13]. Ten of the fourteen cases had sphincteric dysfunction 

causing bladder and/or bowel incontinence or urgency on presentation, amongst other 

symptoms [3,5,8–12]. All fourteen patients were treated surgically with only two suffering 

post-operative neurological worsening. One patient developed a new onset paraparesis that 

continued to progress on long-term follow-up for which the authors concluded were likely 

due to incomplete tumor removal [3]. The other patient had progression of bladder 

disturbance that persisted on follow-up, likely due to overly aggressive tumor resection, as 

per the authors [12]. Of the remaining ten patients, seven were noted to have sustained post-

operative improvement in their neurological function [5,10,11,13] four had no change in 

symptomatology or function [3,7,9,12], and for one there were no details on outcome [8].

As in intramedullary tumors located elsewhere in the CNS, histological classification will 

determine the presence of a clear dissection plane and feasibility of gross total resection [1]. 

Patients with non-astrocytic and non-invasive IMSCT have been shown to have better long-

term post-operative outcomes with decreased recurrence following gross total resection [26]. 
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In addition to pre-operative neurological status, the tumor histology is a key prognostic 

factor in predicting post-operative outcomes and surgical candidacy for patients with 

IMSCT, including those of the conus medullaris. The microsurgical techniques for resection 

of CNS hemangioblastomas have been well established, emphasizing the importance of 

extracapsular tumor dissection [20–25]. These principles of extracapsular, en-bloc resection 

extend to conus medullaris HGB, as described in our case. Circumferential dissection away 

from the surrounding neural tissue minimizes intraoperative blood loss as well as ensuring 

the complete resection of the HGB with the subsequent involution of the peritumoral cyst 

[23].

4. Conclusion

Conus medullaris tumors can cause devastating neurological deficits that may be irreversible 

if untreated. The advances in microsurgical techniques, intraoperative electrophysiological 

monitoring, and histological tumor classification has made gross total resection of conus 

medullaris tumors a safe and feasible option. Prompt surgical resection of symptomatic 

conus medullaris tumors can provide symptomatic relief while preventing further 

progression. Large natural history studies can offer further information that can help guide 

clinical decision making in patients with conus medullaris tumors.
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VHL von Hippel Lindau
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Fig. 1. 
VHL – associated hemangioblastoma of the conus medullaris. (A) Whole spine sagittal T1 

post-contrast MRI demonstrates numerous enhancing lesions involving the spinal cord and 

cauda equina. (B) Sagittal and axial T1 post-contrast MRI of the thoracic spine demonstrate 

intraparenchymal conus medullaris lesion (red arrow). (C) Sagittal T2 thoracic MRIs over a 

2-year interval demonstrate development of a peri-tumoral cyst (red arrow) at the conus 

medullaris. (D) Intra-operative microscopic view of hemangioblastoma. Asterisk depicts 

dorsal root entry zone.
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Table 1

Literature review.

Conus Medullaris Hemangioblastoma

Author & Year Age (yrs), Sex Location VHL Post-Operative Condition

Michaud et al. 1988 0.5, F T12-L1 − No deficits

Spetzger et al. 1996 44, F T11-L2 Unknown Improved

65, M T12-L1 Unknown Improved

Chu et al. 2001 30, M T12-L1 + —

Malis L. 2002 21, F T12 − Improved

Roonprapunt et al. 2003 31, F T12-L1 − Unchanged

Lee et al. 2003 27, F T11-L1 − Unchanged

29, M T12-L1 + Worse (new paraparesis)

Van-Velthoven et al. 2003 27, F T12 + Improved

Biondi et al. 2005 24, F T12-L1 − Improved

Chen et al. 2008 74, M T12-L1 Unknown Improved

Han et al. 2008 57, M L1-L2 Unknown Unchanged

61, M T12-L1 Unknown Unchanged

37, F T12-L1 Unknown Worse (neurogenic bladder)

Bostrom et al. 2008 – – Unknown Improved
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