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Shifty-onset ossifying spinal meningioma 

Contribution of the Italian Orthopaedic School to the study of spinal subdural tumours

SUMMARY

This paper deals with ossifying meningioma, a very uncommon tumour, whose clinical picture often shows shifty-onset, atypical symtoms. We report the case of one of our patients (F.C., female, 64 years old, thoracically located ossifying meningioma) that we treated with a surgical method involving full ablation of the tumour and posterior stabilization.
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INTRODUCTION

The finding of a spinal Meningioma treated at our Centre led us to review some works by the Orthopaedic School and the most recent literature in the attempt to stress its extremely infrequent character and the need – nowadays – for a cross-disciplinary specialist approach.

In 1959, a work by Professor Silvano Mastragostino published on Minerva Ortopedica concerning spinal subdural tumours mostly lingered on the clinical picture. Actually, as in the case we described, many times – actually most of the times – the clinical onset is a shifty one, with unusual symptoms. The work made reference to the histopathogenetic concepts proposed by Carlo Pais and Silvano Mastragostino in 1955 2. The monograph illustrated by Scoto’s wonderful, unique drawings (Fig. 1), retrieved from the shelves after so many years, was for me and for my young colleagues a nice discovery as to how important the contribution of the Orthopaedic School was and still is to the study of these conditions which are now almost completely in the hands of neurosurgeons.

Pais had submitted his case-studies and results at the 6th national conference of the radioneurosurgical society 
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in Turin in 1954, when foolish oppositions perhaps did not exist yet and cooperation between similar specialists was more intense. Although we looked up the references, we failed to find such an in-depth, exhaustive treatment of the anatomic-pathological aspects. The purpose of the scientific contribution was to review and adopt a simpler histogenetic classification that could better respond to morphological variations and anatomic-clinical correlations. To do this, a comparative study was conducted between the anatomic-histological picture, clinics and surgical findings. Such a seemingly daring job was made possible by a set of approximately 100 spinal subdural tumours, which had been operated on by Prof. Delitala and Pais at Ospedale Civile in Venice and Rizzoli Hospital in Bologna. Intradural tumours are divided into extramedullary and intramedullary. The former account for approximately 60-70%. They usually do not trespass the barrier of the dura meninx, except in the event of an extrameningeal growth (malignant neurinoma and colesteatoma in Pais and Mastragostino’s case-studies) or even an extravertebral growth (saddlebag-like or hourglass-like tumours). Such neoformations may derive from the structures of the medulla, the leptomeninges or the sheaths on the nerve roots, more rarely from interstitial or vassal tissues or heterotopic inclusions. The most frequent ones are: Meningioma, Neurinoma and Gloma. In the past, the clinical picture has been the subject of long descriptions and different patterns (for example: initial pre-paraplegic algesic phase – state or paraplegic phase).

But non-typical pictures3 must be taken into account as well, those with vague, indefinite symptoms, which are not completely reported by the patients and which need to be more thoroughly examined.

Mastragostino 3 actually lingered precisely on such non-specific symptoms such as pain and vertebral rigidity.

But apart from lingering on the interpretation of the pathogenetic mechanisms of the symptom (compression on vertebral bone structures and capsuloligamentous structures, on the roots and the intramedullary sensitive bundles), he failed to explain very accurately, except than by assumptions, the poorly symptomatic nature of some cases. At those times, before the advent of the CAT and MG, major diagnostic findings could be provided by pressure values and the composition of the cephalorachidian fluid. Currently, imaging techniques offer such diagnostic suspicions that the lumbar injection is generally not needed. Radiography might still be used to assess the wear of the vertebral body or the peduncles, calcifications and the appearance of abnormal images in the soft paravertebral parts. No such alterations were found, however, in this case.

The word Meningioma, as proposed by Cushing, comes from meninges. It is a rare primitive neoplasia. Sex and age do not play a major role in the onset of the lesion, while a thoracic location seems to be a major feature. We know instead that neurinomas are mostly located in the lumbar rachis due to the abundance of nerve roots. On a cross section, most endodural tumours are posterolaterally located, more rarely in the anterior position.4. This accounts for the clinical picture, where sensitive conditions prevail.
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Fig. 1. Scoto’s anatomic drawing of the School of Rizzoli, Bologna.

Pais 2 macroscopically distinguished meningiomas into:

Single, widespread and multiple node meningiomas. The first one is the most common variety. It looks like an ovoid or lobulose formation, with a hard-elastic texture. It adheres to the dura through a sessile implant and expands into the dural tube –rarely outside – thus leaving a mark on the medulla. It is coated in a capsule through which the red or greyish colour of the parenchyma is visible. This one and the other varieties can contain inclusions of calcareous or ossification patches. From a histological point of view, Meningiomas have a mesenchymal origin, which can evolve in a pluripotent manner. In the first stages of the histogenesis, the medullar tube is surrounded by a layer of mesenchyma, first placed between the tegument and the nervous system, then between the latter and the craniovertebral primordium. The mesenchyma that undifferentiatedly surrounds the nervous system seems to be the source of the periosteum, the dura (pachymeninx), the arachnoid and the pia (leptomeninx). This accounts for the presence of calcific tissue. In addition, meningeal tumours also seem to contain a high amount of calcium salts 5.

Finally, Pais also provided a histological classification of such neoplasias, based on the fundamental, strictly neoplastic cellular component, and the secondary component in a qualitative and quantitative combination.

So Meningiomas could be divided into lobulose, fascicular and mixed, as opposed to the cellular distribution with secondary features, such as psammomatous, angiomatous-angioblastic, fibrous, osteoblastic-condroblastic, lipomatous, xantomatous, mixomatoid. The psammomatous variety stands out for the presence of psammomatous bodies: stratified formations both isolated and confluent into ialino-calcareous masses. The genesis is not clear yet, even if a mesenchymal origin sounds attractive. In addition, the medullary arachnoid can contain small calcific areas, perhaps involutional or metaplastic6 in their meaning, and the calcium salt content can be evidence of some form of pathologic event. Meningiomas with calcareous inclusions might however be precursive of ossified meningiomas7.

The relation between the trauma and the onset of the neoplasia remains unsolved. In his case-studies, Pais (83 cases) found just 9 patients reporting a previous trauma and assumed the trauma could detect a clinically-latent neoplastic condition, with a likely vascular mechanism of congestion and oedema or even haemorrhage in or near the neoplastic tissue.

 CASE REPORT

F.C. female, aged 64. She comes to see us for a minor deficiency in the strength of the lower right limb and lumbago, the latter probably associated with a trauma, with a crushed soma in T12 occurred two years earlier. The patient walks on crutches and has hyposthenia of the lower right limb with a deficiency of EPA and ECD, a deficiency of muscular strength: Right quadriceps 2; TA 3; EPA and ECD 3; Peronei 2; TP 3.

Because of the ingravescence of the clinical picture and the finding of the MR (Fig. 2), no EMG was performed.

The X-rays showed a vertebral crushing of T12 as a consequence of the earlier trauma. The MR (Fig. 2, 3) before and after introduction of the e.v. paramagnetic dye shows, in the left posterolateral epidural area at T12 and L1, an expansive growth with basically regular edges approximately 5x2x2 cm in size that controlaterally displaces the dura and the medullary cone and finds its way into the left foramen between D12-L1. Such growth delivers some no-signal spots that can be associated with small calcifications, and in addition it stands out for a manifest e.c. after the dye. The finding can be first and foremost associated with a primitive neoformation from an epidural area or astride the dura. Adjacent to the lesion, the medullary cone seems to deliver an altered signal due to an initial suffering. Outcome of a fracture of the vertebral body of T12. 
Focal alterations of the signal from the vertebral body of T10, T12, L1 and L3 which can be associated with angiomatous loci, the grossest one coming from the body of T12 with no warping of the vertebral body.

A bone scintigraphy is performed with a total-body planar technique, which detects focal build-ups of the osteotropic indicator in T11, T12, L1.
Surgery: general anaesthesia. Patient lying on her face on a spinal surgery rest. Longitudinal incision from T10 to L2. Skeletisation of the paravertebral runs. Central laminectomy in T11-T12-L1-L2.
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Finding in T12 of extradural brownish tissue that surrounds the dura in a muff-like fashion and expands into the left part. Such tissue is removed with the help of magnifying glasses, exposing the dura that in the dorsal and lateral parts seems to have been replaced by a bone shell (Fig. 4). This metaplastic tissue is partly removed to open the dural sac (Fig. 5). More soft brownish tissue is found underneath, between the nerve roots, and such tissue is removed with the help of a microscope. The removal of the bone ‘muff’ involves a loss of dural tissue. An intradural catheter is inserted, and the dural gap is closed by a flap of lyophilised dura secured with Glubran glue to the edges of the laminectomy. The surgery is completed by osteosynthesis using peduncular screws and bars from T10 to L2 and a posterolateral arthrodesis (Fig. 6) with bone from the bank. In the postoperative period, the nerve deficiency gradually and rapidly disappears. Walking begins on day two. 2 months later, a clinical examination and MR show a total recovery, with a total disappearance of the extra-intradural tissue (Fig. 7). The patient, examined again 2 years after surgery, suffered no clinical relapse.

Histology 
The histological examination of the neoplastic fragments found many psammomatous bodies surrounded by a thick ligamentous stroma, with small aggregations in between, sometimes arranged in a whirlpool-like pattern, of cellular elements with a rounded-ovoid nucleus with a fine chromatic pattern, provided with a fairly large and blurred-edged cytoplasm (Fig. 8, 9), EMA positive at the immunohistochemical tests; a low index of proliferation (Mib 1 positive in some isolated elements; positivity under 10%).
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Fig. 2. MR showing the neoformation.

Fig. 3. Cross-reconstruction of the MR.

The overall findings testify therefore to a psammomatous form of meningioma, a variant that is more frequently located in the spinal dura mater with a mainly indolent biological behaviour.

DISCUSSION

There is no doubt that rarity and shifty symptoms prevail in this kind of pathology. 1 2 6 8-11. Sex and dorsal location are within the norm. Actually, locations in other rachial regions4 are extremely rare. Macroscopically, the neoplasia was an extraintradural one, and this made it even rarer. 12-14.

Because of the likelihood of a relapse7 10 12 15 , full removal was our main goal. The presence of a calcific metaplastic shell prevented us dividing the dura for a better reconstruction15. The gap in the dural tissue was filled with patches of lyophilised dura secured to the edges of the laminectomy with Glubran glue. In their reconstructions, other authors use a side band 10 15 16.

However, in major statistics10, the total removal of the neoplasia would only be possible in 89% of cases, and the cauterisation or resection of the neoplastic graft would have no impact on the relapse.
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Fig. 5. The dural metaplastic bone shell is unstuck, lifted and removed.

Fig. 4. The greyish extradural neoplastic tissue pointed at by the pliers, which then trespasses into the dural bone metaplasia.

Fig. 6. X-ray stabilisation test.

It is recommended that the arachnoid sheath be preserved and, if the tumour has penetrated the pia mater as well, then a full removal would be impossible because of neurological damage 10.

Some authors 17 have highlighted the importance of screening for multiple or cranial locations.

X-rays can rarely help7, and therefore Magnetic Resonance turns out to be essential as it widely anticipates the diagnosis to prevent further damage 10.

In the event of an anterior location16, spinal angiography has been used.

If removal is not complete, radiotherapy may be associated. 8 16.

Apart from the most modern and sophisticated surgical removal techniques, i.e. ultrasonic aspirator, CO2 laser 8 16 or the Coblation technique, the surgical microscope remains an essential device if combined with microsurgical instruments.
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Fig. 7. Magnetic Resonance two months later, showing full removal of the neoplasia with intact liquor areas.

Fig. 8. Histological preparation.

Fig. 9. Histological preparation.
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From an anatomic-pathological point of view, prognostic value 6 18 has been given to the negativity or positivity of the immunohistochemical test, using the antigen search for a nuclear protein associated with cellular reproduction (Ki67).

CONCLUSIONS

Generally, meningiomas produce a restricted, slow-growing, comparatively benignant lesion in adults.

They rarely become malignant with possible metastases 19.

As opposed to adults, prognosis is worse and growth is faster in children20.  
They typically affect females, aged between 40 and 70, are located in the thorax and provide an extremely poor clinical picture. The latter symptom must always be kept in mind when facing shifty symptomatologies dating back to much earlier.

Now that unfortunately useless, expensive CAT and MR tests have become truly ubiquitous, sometimes it may be better to waste one more – on well justified grounds – than leave such a pathology obsolete. Removal must be as complete as possible, with a good reconstruction of the dural sheath, to prevent fistulas or pseudomeningocele appearing. If totally removed, prognosis is good. In this case, we preferred to associate stabilisation – posterolateral arthrodesis, since the wide laminectomy might have induced kyphosis in the long term 21.

Finally, close cooperation between different specialist areas is by now essential, in this case between Orthopaedics and Neurosurgery, in the clinical-diagnostic-surgical approach to some pathologies, not least from a forensic perspective, regardless of individual surgical skills.

In the past, the Italian Orthopaedic School, in this specific, tough pathology, has given a remarkable scientific and statistic contribution in an effort to adopt a simpler histogenetic classification with significant anatomic-clinical correlations at a time in which modern imaging did not exist yet.
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