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Abstract 
Introduction: Sacral tumors encompass numerous histopathological types. They represent an uncommon pathology and, when diagnosed, 
they are often in advanced stage of the disease, becoming a therapeutic challenge. The correct treatment of a sacral tumor should be 
established by a multidisciplinary team that will assess the exact anatomical, imagistic and histopathological characteristic of the tumors 
thus choosing an optimal surgical approach while taking into consideration the risk of recurrence. Material and Methods: We conducted a 
retrospective analysis of both primitive and metastatic sacral tumors in “Bagdasar–Arseni” Emergency Hospital, Bucharest, Romania, for a 
period of 10 years, studying demographic data, clinical signs, anatomical and histopathological features as well as surgical approach and 
postoperative prognosis. Results: Sacral tumors were diagnosed with a peak incidence in the age group 60–69 years, being more frequent 
in women. Primitive sacral tumor was predominant and, in this subgroup, chordoma was the most frequent. Metastatic tumors appeared in 
older subjects. None of the histopathological types associated a preferred topography of the resection or increased resectability. Posterior 
surgical approach was chosen in most cases, total resection being a hard goal to accomplish due to the invasion of vascular and nervous 
structures. Bleeding was the most frequently reported incident, carcinomas recording the highest blood loss amongst primitive tumors. 
Overall prognosis was clearly favorable for subjects diagnosed with primitive sacral tumors. Conclusions: Interpreting imaging data in a 
clinical context, paying attention to histopathological examination and knowing each histological type characteristics is mandatory in 
choosing the surgical approach thus obtaining the best postoperative outcome possible. 
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 Introduction 

Sacral tumors are rare tumors with an important 
histological heterogeneity [1]. On large series, sacral tumors 
have a frequency of one at 40 000–46 000 admissions, 
in adults [2]. The tumors can arise from bone tissue, 
cartilaginous tissue, neural tissue, vascular tissues or spinal 
cord and can be classified as primitive benign or malign 
lesions, metastatic tumors [3]. Some are proved to be 
extensions from cancers of nearby structures. Primitive 
tumors of the sacrum, either benign or malignant, represent 
2–4% of total bone neoplasms and between 1–7% of 
primary spinal tumors [4]. The particular embryological 
development of the sacrum results in the possibility of 
development of a great variety of primitive sacral tumors 
[5]. The most frequent benign sacral tumors are giant cell 

tumors (GCTs) [6, 7], aneurysmal bone cyst and osteo-
blastoma [5]. Amongst malignant sacral tumors, chordomas 
are most common (40%), followed by lymphoma, multiple 
myeloma, osteosarcoma, Ewing sarcoma in young patients 
and chondrosarcoma in elderly patients [7]. Approximately 
half of sacral tumors are metastatic, originating from 
pulmonary tumors, sarcomas, breast cancer, prostatic or 
rectal cancer [8]. Being frequently asymptomatic, these 
tumors are often late diagnosed (when nerve roots or 
surrounding structures are involved), their management 
representing a complex medical challenge [9]. 

 Materials and Methods 

A retrospective analysis of the clinical data between 
January 1st, 2005 and December 31st, 2015 was performed. 
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We included all patients that suffered a surgical inter-
vention for sacral tumors. A total number of 85 conse-
cutive patients were enrolled in the study. A complete 
evaluation included the demographic data, the symptoms, 
the histopathological features of each resected tumor, 
the tumors topography and anatomical features, surgical 
approach, intraoperative aspects as well as biological 
status and postoperative prognosis and their correlation 
with the histopathological type. For analyzing the obtained 
data, we used Microsoft Excel “Analyse it”. 

 Results 

Clinical profile 

The studied group was first of all divided in two 
subgroups, depending on the tumor origin. Thus, almost 
two-thirds of the patients had primitive tumors of the 
sacrum, the rest of the cases presenting secondary tumors 
of malignant proliferations primarily developed in other 
tissues or organs (Figure 1). 
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Figure 1 – Classification of sacral tumors. 

Gender distribution 

Two-thirds of the patients were women, and the 
proportion has been preserved in both primitive and 
metastatic tumors (Figure 2). 
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Figure 2 – Gender distribution. 

Age distribution 

Although the general mean age was around 53 years 
(with the youngest patient having 20 years and the oldest 
patient having 80 years), there was a clear difference 
between the patients with primitive tumors and those 

with metastases concerning the age. Thus, whereas the 
former had a mean age of around 47 years within a wide 
range (between 20 and 78 years), the latter were usually 
elderly people, with a mean age of 63 years and a narrower 
range having the lowest limit at 49 years (p<0.0001) 
(Figure 3). 
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Figure 3 – Mean age in patients with metastatic tumors 
vs. primitive tumors. 

Dominant symptom 

The most frequently encountered symptom at the 
admission in both primitive and metastatic tumors was 
the pain (84.7% for the entire group and around 90%  
for the metastatic group), with a wide range of clinical 
variants: sciatica, low back pain, coccydynia, buttock 
pain, perianal pain and radicular pain (Figure 4). 
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Figure 4 – Presence of pain. 

Morphological profile 

Tumor site and dimensions 

Depending on their extension within the sacrum, tumors 
had a wide range of dimensions, from localization to 
only one or two sacral vertebra until the involvement of 
the entire bone (Figure 5). 

When diagnosed, the majority of patients presented 
with large tumors, extended to at least two vertebrae. 
Tumors involving the bone from the first to the fifth 
sacral vertebrae (all) were encountered in around 18% 
of cases (p<0.02) more frequently in the metastatic tumors. 
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Figure 5 – Tumor extension within the sacrum. 

When only one vertebra was involved (I), it was 
only in the upper part of the sacrum, usually the first 
(S1) followed by the second (S2) sacral vertebra. When 
two vertebrae were involved (II), the upper segment of 
the sacrum was involved, usually the first two sacral 
vertebrae. The same situation was when three vertebrae 
were involved, those being usually the first three sacral 
vertebrae (S1–S3). 

There was no preferential localization within the 
sacrum of primitive tumors compared with metastatic 
tumors. Only few tumors developed on the ventral side 
of the sacrum (10.6%). 

Tumor extension 

Two aspects of tumor extension were assessed: the 
invasion of spinal nerves roots and the invasion in the 
nearby structures. 

Radicular invasion was in most of the cases bilateral 
(72.9%; p<0.0001) whether the tumor was primitive or 
metastatic. When unilateral, primitive tumors specially 
were prevailing in the right side (Figure 6). 

The extension outside the sacral bone was present in 
almost two-thirds of the cases, involving in two of three 
cases only one of the neighboring structures (Figure 7). 

The most affected tissue structures were those of the 
pelvic cavity (like rectal wall, blood vessels, uterus in 
women and prostate in men), either alone or in association 
with other extensions (38.8% of patients; p<0001). 
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Figure 6 – Radicular involvement. 
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Figure 7 – Local extension. 

Other frequently invaded neighboring structures 
were the lumbar spine, sacral iliac joint and iliac bone, 
both in primitive and metastatic tumors (Figure 8). 

 
Figure 8 – Sites of local extension of sacral tumors. 
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Histopathological type 

The majority of investigated tumor formations located 
at the sacral level were malignant neoplasms. However, 
10% of them were non-neoplastic proliferations represented 
by cystic formations and hamartomas (Figure 9). 

9

35

23

589 18

17

1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Metastatic

Primitive

Entire group

NN B M
 

Figure 9 – Tumor histogenesis. 

Primitive tumor formations included besides malignant 
neoplasia an important percentage of benign neoplasia and 
all non-neoplastic conditions whereas metastatic tumors 
were with only one exception malignant proliferations. 

Primitive tumors 

Histopathological examination of the resected specimen 
showed a high variety of histopathological entities amongst 
primary sacral tumors (Table 1). 

Table 1 – Primary sacral tumors 

Primary sacral tumor 
No. of 
cases 

% 

Chordoma (Ch) 11 22.6
Schwannoma (Sch) 8 16.3
Ewing’s sarcoma (Ew) 6 12.3
Tarlov cyst (Tc) 4 8.2
Neurofibroma (Nf) 3 6.1

Epidermoid cyst (Epc) 2 4.1
Hamartoma (H) 2 4.1
Plasmacytoma (P) 2 4.1
Rhabdomyosarcoma (R) 2 4.1
Giant cell tumor (Gct) (Osteoclastoma) 2 4.1
Endodermal cyst (Enc) 1 2.0
Myxopapillary ependymoma (Me) 1 2.0
Fibrolipoma (F) 1 2.0
Primitive neuroectodermal tumor (PNET) 1 2.0
Teratoma (T) 1 2.0
Non-Hodgkin’s lymphoma (NHL) 1 2.0

Other 

Osteoblastoma (O) 1 2.0

The most frequent primitive sacral tumor in our 
subjects was chordoma (Figure 10, a and b), with more 
than one fifth of the cases (p<0.0001). 

 
Figure 10 – Chordoma: (a) Giant sacral tumor – conventional X-ray; (b) Magnetic resonance imaging (MRI) exami-
nation of an operated, recidivated chordoma; (c) Frozen section – Toluidine blue staining, ×400; (d) Histopatological 
aspect – Hematoxylin–Eosin staining, ×200. 
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Histopathological examination performed during 
surgical intervention on frozen sections not only esta-
blished a positive diagnosis but could also establish the 
margins of resection, further emphasizing the need for this 
type of intraoperative histopathological sampling. The 
characteristic aspect was suggested by the association of 
a well-contoured cytoplasmic membrane and a clear, 
vacuolated cytoplasm (Figure 10c). 

Paraffin embedded sections stained with Hematoxylin–
Eosin (HE) revealed the highly specific physaliphorous 
cells, with epithelial morphology, large, having centrally 
located, prominent, vesicular nucleus, vacuolated cyto-

plasm, disposed together in cords or lobules separated by 
fibrous septa with extensive myxoid stroma or isolated, 
floating in a mucous stroma (Figure 10d). 

Schwannoma (Figure 11a) and Ewing’s sarcoma 
(Figure 10, b and c), together, were diagnosed in more 
than a quarter of our subjects. 

Schwannoma could easily be recognized by the 
alternation of Antoni A areas, consisting of compact 
spindle cells, highly ordered in palisades, forming 
Verocay bodies, with Antoni B, hypocellular areas with 
myxoid component (Figure 11a). 
 

 
Figure 11 – (a) Schwannoma – proliferation of Schwann cells forming Verocay bodies in Antoni A regions (top left) 
and Antoni B regions (middle right), HE staining, ×100; (b) Ewing’s sarcoma – MRI examination: tumor with T1 low 
signal; (c) Ewing’s sarcoma – histopatological aspect, HE staining, ×400. 

In its turn, the classical Ewing’s sarcoma could be 
recognized by its appearance as compact sheets of small, 
round, uniform blue cells with scant clear cytoplasm and 
indistinct cell membranes, separated by delicate fibrous 
septa with rare perivascular disposition (Figure 11c). 

Tarlov cysts were encountered in four cases, three of 
them arising at the S2 junction of the dorsal nerve root 
ganglion. Histological examination revealed an outer wall 
composed of vascular connective tissue, and an inner 
wall lined with flattened arachnoid tissue. Some of the 
lining nerve fibers contained ganglion cells. 

Neurofibromas were present in three patients, two of 
them having large dimensions with tortuous enlargement 
of peripheral nerves. The histological examination showed 
proliferation of all elements of peripheral nerves with an 
infiltrative pattern and myxoid areas but with no Verocay 
bodies, no nuclear palisading and no hyalinized thickening 
of vessel walls. 

We also found less frequent histopathological types 
such as epidermoid cyst (Figure 12a), plasmacytoma 
(Figure 12b), myxopapillary ependymoma (Figure 12c), 
non-Hodgkin’s lymphoma (Figure 12d), osteoblastoma 
(Figure 12e). 

In the two epidermoid cysts discovered, the patho-

gnomonic aspect of keratinized multistratified squamous 
epithelium with a core of keratin plates was seen 
(Figure 12a). Plasmacytoma, observed also in two cases, 
appeared as a solid mass composed of monomorphic 
population of neoplastic monoclonal plasma cells (extra-
medullary) (Figure 12b). 

Myxopapillary ependymoma, encountered in a 22 
years old male patient, presents the typical histopatho-
logical aspect with trabecular bone lamellae destroyed by 
ependymal cells with predominant perivascular dispo-
sition and hyaline deposits in vascular walls. Fibrillary 
myxoid stroma containing cells with elongated cytoplasmic 
processes lying in a rosette-like pattern around central 
cores of myxoid to fibrillary type is seen (Figure 12c). 

Another rare tumor, observed in a young woman, 22 
years old, was the malignant non-Hodgkin’s lymphoma. 
Histological examination revealed diffuse proliferation 
of lymphoid cells showing clear signs of malignancy 
(Figure 12d). Finally, in a 22 years old woman, we found 
an osteoblastoma whose histological aspect showed thin 
bone lamellae with irregular disposition, large osteoblasts 
with eccentric cytoplasm and perinuclear nuclei and 
vascular spindle cell stroma with osteoblasts and rare 
osteoclasts (Figure 12e). 
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Figure 12 – (a) Epidermoid cysts; (b) Plasmacytoma; (c) Myxopapillary ependymoma; (d) Non-Hodgkin’s lymphoma; 
(e) Osteoblastoma. HE staining: ×100 (d and e); ×200 (a–c). 

Metastatic tumors 

Most cases of metastatic sacral tumors derived from 
adenocarcinomas, more precisely from colon adeno-
carcinomas (ADK) (53%; p<0.0001). On the second 
place, came other types of carcinomas (C) (Figure 13). 
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Figure 13 – Primitive tumor for metastatic sacral 
tumors. 

In Figure 14 is presented such a metastasis of a lung 
moderately differentiated squamous lung carcinoma 
whose microscopic aspect shows increased proliferation 
of malignant epithelial cells, invading bone tissue. Less 

frequent, sacral tumors derived from angiomyolipomas 
and medulloblastomas (reaching a percentage of 1.3% 
each). 

 
Figure 14 – Bone metastasis of lung carcinoma, HE 
staining, ×100. 

Therapeutic approach 

Surgical approach 

All subjects were undergoing surgery. 
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Posterior surgical approach was chosen in the 
majority of cases for all categories of sacral tumors (87.1%; 
p<0.0001), both for primitive and metastatic tumors 
(Figure 15a). Transabdominal approach (Figure 15b) 
was indicated for tumors higher than S4 vertebrae, without 
nerve root involvement. 

Data analysis did not show a preferred level of 
resection. As far as the degree of resection was concerned, 
we were able to perform mainly partial resection for 

primitive tumors (38 partial resections for primitive 
tumors, 34 partial resections for metastatic tumors; 
p<0.077). 

In most of the patients with metastatic disease, the 
decision was to biopsy the metastatic site. 

Total resection was performed in 11 subjects with 
primitive tumors and only one subject with metastatic 
disease (p<0.0126). 
 

 
Figure 15 – (a) Posterior approach of a sacral tumor; (b) Anterior approach in a sacral Ewing sarcoma. 

Patient outcome 

All of the patients, whether experiencing only local or 
radicular pain prior to the surgical intervention, showed 
substantial postoperative pain relief. The Visual Analog 
Scale (VAS score) was significantly lower after surgical 
intervention (postoperative VAS=40 mm vs. preoperative 
VAS=60 mm; p<0.0001). On the other hand, the comparison 
between the American Spinal Injury Association (ASIA) 
Impairment Scales before and after surgical intervention 
did not show significant changes. 

The most common intraoperative incident was bleeding 
(Figure 16) with similar need for blood transfusion for 
primitive and metastatic tumors (mean need for blood 
transfusion of 2.2 and 2.15 units respectively). 
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Figure 16 – Distribution of blood transfusion (BT) 
need. 

Incidental dura mater opening was reported as the 
second most common intraoperative incident in nine 
subjects suffering from primitive sacral tumors. Contrariwise, 
this incident was reported in only one patient with metastatic 
sacral tumor (p=0.330) (Figure 17). 

 
Figure 17 – Opening of the dural sac. 

The subject’s outcome was quantified utilizing the 
postoperative neurological status. Postoperative neuro-
logical status was carefully assessed and was not clear-cut 
favorable neither for primitive nor for metastatic sacral 
tumors. 

The overall prognosis of subjects suffering from 
primitive tumors was clearly favorable compared to 
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subjects with metastatic disease (10 patients with primitive 
tumors were declared cured compared to only one patient 
with metastatic disease; p<0.0190). 

The need for postoperative oncological treatment was 
lower in primitive sacral tumors compared to metastatic 
tumors as primitive sacral tumors were mostly benign 
(17 patients with primitive tumors did not require 
oncological treatment after definitive histopathological 
diagnosis). 

Clinical morphological correlations 

Gender–histopathological type 

Histological classification did not reveal a preferential 
occurrence of any of the histopathological types in male 
or females. 

Age–histopathological type 

Studying age-specific prevalence of each histopatho-
logical type, we discovered that chordoma is appeared 
more likely between 45 and 63 years, with a mean age 
of 54 years. 

It was followed by schwannoma (both primitive tumors 
and metastases of a malignant schwannoma) with a mean 
age of 52 years but a larger range (between 38 and 78 
years. 

Meanwhile, Ewing’s sarcomas were present in younger 
patients, with a mean age of 36 years and a range between 
21 and 53 years (Figure 18). 

Metastases from both adenocarcinomas and carcinomas 
had a mean age of 63 years, higher than all the primitive 
tumors and also ranges of cases starting from 49–50 years 
and going to 80 years (Figure 18). 
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Figure 18 – Mean age in different histopathological 
types of primitive tumors. 

In isolated malignant tumors, except non-Hodgkin’s 
lymphoma, found in a young patient, all the other tumors 
appeared in adults and elderly, even the patient with 
metastasis of a medulloblastoma (Table 2). 

Among benign tumors, those arising from immature 
cellular lines appeared in young patients, whereas the rest 
appeared usually after 51 years, including the patient 
with angiomyolipoma. 

The non-neoplastic conditions had no preference for 
any age group except hamartomas, who were found in 
patients younger than 40 years. 

Table 2 – Patients’ ages in isolated cases of sacral 
tumors 

Sacral tumor 
No. of 
cases

Age 
[years]

MALIGNANT 

Rhabdomyosarcoma (R) 2 41, 59 

Plasmacytoma (P) 2 45, 72 

Primitive neuroectodermal tumor (PNET) 1 54 

Medulloblastoma (metastasis) 1 49 

Non-Hodgkin’s lymphoma (NHL) 1 22 

BENIGN 

Giant cell tumor (Gct) (Osteoclastoma) 2 37, 51 

Fibrolipoma (F) 1 54 

Teratoma (T) 1 61 

Angiomyolipoma (metastasis) 1 55 

Osteoblastoma (O) 1 20 

Myxopapillary ependymoma (Me) 1 22 

NON-NEOPLASTIC CONDITIONS 

Epidermoid cyst (Epc) 2 28, 67 

Hamartoma (H) 2 27, 37 

Endodermal cyst (Enc) 1 63 

Site–histopathological type 

Only few tumors developed on the ventral side of the 
sacrum (10.6%), with no predominant histological type in 
this group. Furthermore, the study of various histopatho-
logical types did not reveal preferential tumor topography 
within the sacrum for any of the encountered entities. 

Radicular involvement–histopathological type 

Radicular involvement varied with histopathological 
features in primitive sacral tumors, many of them having 
bilateral or unilateral root involvement (Table 3). 

Table 3 – Frequency of bilateral nerve roots invol-
vement 

Primary sacral tumor 
No. of 
cases 

% 

Chordoma 11(11) 100 

Tarloc cyst 4(4) 100 

Epidermoid cyst 2(2) 100 

Rhabdomyosarcoma 2(2) 100 

Endodermal cyst 1(1) 100 

Myxopapillary ependymoma 1(1) 100 

Fibrolipoma 1(1) 100 

Neurofibroma 2(3) 66.7 

Schwannoma 5(8) 62.5 

Ewing’s sarcoma 3(6) 50 

Carcinoma 1(2) 50 

Hamartoma 1(2) 50 

Plasmacytoma 0(2) 0 

Giant cell tumor 0(2) 0 

Non-Hodgkin’s lymphoma 0(1) 0 

Osteoblastoma 0(1) 0 

Primitive neuroectodermal tumor (PNET) 0(1) 0 

Teratoma 0(1) 0 

Total 34(51) 66.67 

Local extension–histopathological type 

Primitive and metastatic sacral tumors were equally 
extensive in the nearby structures. However, differences 
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were recorded in the group of primitive tumors. Thus, the 
majority of tumors did not differ in subclinical extension, 
whereas the greater extension of chordomas and Ewing 
sarcomas (especially in the small pelvis) was highly 
significant (p=0.00118). 

Surgical approach–histopathological type 

Whether the tumor was resected entirely or only a 
partial resection or biopsy was performed, we found no 
preferred topography of the resection in any of the histo-
pathological types. Moreover, there was no apparent 
correlation in this series between the tumor localization 
and extension and the histological type. 

We did not encounter any histopathological type 
associated with increased resectability. No differences 
in resectability were demonstrated in various tumors. Less 
extensive tumors were proved to be as hard to resect as 
more extensive tumors, because of their constant nervous 
invasion despite maybe smaller dimensions. Furthermore, 
the subjects having a less extensive tumors for which 
the surgical team was able to perform a wider resection 
did not show significant improvement in postoperative 
neurological status. 

Blood loss was not correlated with the patient’s age 
and genre. An evaluation of intraoperative blood loss for 
each histopathological type was performed. Amongst sacral 
tumors, carcinomas recorded the highest blood loss (mean 
need for blood transfusion of 4.5 units; p<0.0001) (Figure 19). 

Among the isolated tumors, the patients with PNET, 
osteoclastoma, myxopapillary ependymoma, teratomas 
and hamartomas needed an important intraoperative blood 
supply (Table 4). 
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Figure 19 – Blood transfusion (BT) need in different 
histopathological types of tumors. 

Table 4 – Blood transfusion (BT) need in isolated 
histopathological types of tumors 

Sacral tumor 
No. of 
cases 

BT  
(AV) 

MALIGNANT 

Primitive neuroectodermal tumor (PNET) 1 3 

Rhabdomyosarcoma (R) 2 1.5 

Plasmacytoma (P) 2 1 

Medulloblastoma 1 1 

Non-Hodgkin’s lymphoma (NHL) 1 No 

Sacral tumor 
No. of 
cases 

BT  
(AV) 

BENIGN 

Giant cell tumor (Gct) (Osteoclastoma) 2 No, 5 

Myxopapillary ependymoma (Me)  1 3 

Teratoma (T) 1 3 

Fibrolipoma (F) 1 No 

Osteoblastoma (O) 1 No 

NON-NEOPLASTIC CONDITIONS 

Hamartoma (H) 2 2.5 

Epidermoid cyst (Epc) 2 No 

Endodermal cyst (Enc) 1 No 

 Discussion 

Given the fact that they are rare, and with a high 
variety of histopathological types, sacral tumors remain 
a diagnostic and therapeutic challenge [10]. 

In the study group, median age of patients was 53.3 
years (minimum 20, maximum 80) with a predominance 
of females (56 vs. 29 males; p=0.0034). Because of the 
substantial extension of the tumor at the time of the 
diagnosis, in the majority of cases with bilateral radicular 
involvement and nearby organs invasion, subjects were 
symptomatic, presenting with sciatica, low back pain, 
coccydnia, buttlock pain, perianal pain and radicular pain. 
The symptoms were significantly reduced after surgery. 
Thus, results showed statistically significant differences 
between preoperative and postoperative pain (VAS score). 
Preoperative and postoperative motor deficit did not differ 
significantly (ASIA score). 

Primitive tumors 

More than half of patients (58%) had primitive sacral 
tumors, value consistent with those presented in the 
literature according to which two-thirds of sacral tumors 
are primitive [1]. 

Chordoma 

The most frequent malignant tumor is represented by 
chordoma [11–14]. Chordoma is also the most common 
primitive sacral tumor, representing 40% of all sacral 
tumors [7]. The incidence of sacral chordoma is approxi-
mately 0.02–0.03 per 100 000 people being more common 
in male patients over 40 years of age [6]. 

Our study group analysis showed the appearance of 
chordoma in subjects older than 44 years, with an equal 
gender repartition and a slightly lower frequency compared 
to other studies (22.6% of primitive sacral tumors). 

Schwannoma 

Schwannomas, also named as neurinomas or neuri-
lemmomas, are well defined, encapsulated, round or 
fusiform benign tumors characterized by a low growth 
rate. [15]. They originate from Schwann cells being 
classified as histological grade I [16]. They can reach 
dimensions up to 10 cm [17] and represent 8% of total 
intracranial neural tumors, 85% of cerebellopontine angle 
tumors and 29% of root nerve tumors, 4% of them being 
associated with type 2 neurofibromatosis [16]. 

In our study, schwannoma represented slightly more 
than 16% of all primitive sacral tumors, with a peak in 
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incidence between 38 and 78 years of age (mean age 52 
years), but more common in women (six women vs. two 
men). 

Surgical treatment is required when they become 
symptomatic and recurrence can raise suspicion of 
malignant transformation [18]. 

Extremely rare in children, they reach a peak of 
incidence between 40 and 60 years [6], with no clear 
consensus on predilection for one of the genders. Some 
studies note that schwannomas are equally distributed 
across different gender [19], while other studies [6] show 
a heavier predominance of males. 

Ewing sarcoma 

Ewing sarcoma is even rarer tumor, often diagnosed 
in young patients, in the first two decades of life [20]. 

In our study, Ewing sarcoma is the third most frequent 
primitive tumor. It appeared in majority of cases in 
women, with a mean age of 36 years (with the youngest 
patient being 21 years of age and the oldest patient being 
53 years of age). 

Tarlov cyst 

This type of tumor has a reported prevalence of 4–9%, 
mostly in women, often being clinically silent [21]. Four 
of the patients suffering from primitive sacral tumors had 
Tarlov cysts. All of them were women, with a medium age 
of 44 years. 

Neurofibroma 

Neurofibromas pertain to the class of neurogenic 
benign tumors (along with perineurinoma and schwan-
noma). They may appear as unique entities or with 
multiple localizations. As far as histological grading is 
concerned, neurofibromas pertain to grade I. They have 
a small potential of proliferation, being able to be cured 
with surgical resection. Surgical resection may result 
however in postoperative neurological deficit [16]. The 
study of the resected tissue shows Schwann cells, 
“perineural-like cells” and fibroblasts [8, 16]. Three of 
the primitive sacral tumors in our group were neuro-
fibromas, two of them belonging to men and having no 
preference for an age group. 

Other tumors 

Epidermoid cysts are rare cystic tumors resulting 
from dysembryogenesis, mostly diagnosed in middle 
aged women. They are benign and unilocular [22]. 
Contrary to what we might expect from studying other 
articles written on this pathology, epidermoid cysts 
occurred equally in both genders, a 28 years old woman 
and a 67 year old man. 

Retro-rectal cystic hamartoma (tailgut cyst) is a 
benign congenital tumor of the presacral space (retrorectal 
space). It has a high potential of malignant transformation 
into adenocarcinoma or carcinoid tumor. This occurs 
especially in male subjects, frequently being asymptomatic 
and therefore hard to diagnose [23]. They appear mostly 
as well defined tumors, with thin walls. They may be uni- 
or multi-locular [24]. Two of primitive tumors in our group 
were hamartomas, being equally distributed by gender. 
They were diagnosed mainly in young subjects (mean 
age of 32 years). 

Plasmacytoma is a rare tumor, associating, in most 
patients, a systemic latent disease. It may be singular 
counterpart of multiple myeloma [25]. We encountered 
plasmacytomas in two patients between one man of  
45 years old and one woman of 72 years old, in which 
electron microscopy showed eccentric nuclei and charac-
teristic “clock face” chromatin pattern. 

Primitive rhabdomyosarcoma of the sacrum repre-
sents less than 2% of total sarcomas in adults [26]. 
Histological examination of the tumor usually shows 
proliferation of spindle-shaped cells intermingled in a 
fascicular and storiform growth pattern too. Tumor cells, 
named rhabdomyoblasts are recognized by their immuno-
reactivity for desmin, vimentin, sarcomeric actin, muscle-
specific actin, CD99 and alpha-smooth muscle actin 
[27]. Two of the diagnosed primitive sacral tumors were 
rhabdomyosarcomas. They were diagnosed at one 40-
year-old male patient and a 59-year-old woman. 

Giant cell tumor (GCT) is the most frequent benign 
tumor of the sacrum [28]. It represents a relatively 
frequent osseous tumor. When localized in the spine,  
it is mostly present in the sacrum [6, 7]. In our group, 
GCT was present in two of patients with primitive sacral 
tumors, appearing between 30 and 55 years of age and 
being equally distributed by gender. 

Endodermal spinal cysts are congenital lesions. 
Usually, they are incidentally diagnosed at young adults 
without a typical clinical picture [29]. Among our subjects, 
we diagnosed only one case of sacral endodermal cyst 
(male, 63-year-old), so being confirmed the rare appea-
rance of the lesion. 

Myxopapillary ependymoma is a rare type of 
neoplasm, mostly localized in cauda equina and filum 
terminale, being characterized by production of mucin 
and formation of papillae. Even though it has benign 
features, disseminations and metastases have been loca-
lized along the cerebrospinal axis, sometimes at a certain 
distance one from another [30]. In our series, we identified 
such a tumor in a 22 years old woman. 

Fibrolipomas belong to non-neurogenic benign 
tumors, along with lipomas, myositis ossificans and 
hemangiomas [31]. Fibrolipoma of the filum terminale 
is a congenital asymptomatic lesion (this implies a 
differential diagnosis with intradural lipomas which are 
symptomatic), incidentally discovered at children and 
adults, both genres [32, 33]. Among our patients, a female 
patient, aged 54 was diagnosed with fibrolipoma. 

Chondrosarcoma is the second most frequent 
malignant bone tumor in adults, with an incidence of  
0.8 per 100 000 people [34]. Of total chondrosarcomas, 
5% are located in the sacrum. Another entity is represented 
by primary pelvic chondrosarcomas that invade the sacrum 
(25% of the total number of chondrosarcomas). Survival 
rate is influenced by the histological grade, the tumors 
localization. Generally speaking, pelvic and sacrum 
chondrosarcomas have a poor prognosis [35, 36]. We 
encountered no subjects pertaining to this histopatho-
logical type. 

Perineurinomas are neurogenic tumors, together with 
neurofibromas and schwannomas. They represent benign 
rare tumors, reaching a total of 5% of neural tumors 
[37]. Their origin is in perineural cells, more precisely 
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in cellular layer proliferation in the endoneurium, 
determining a specific aspect of “onion bulb” [38]. They 
pertain to histological grade I [16]. They reach a high 
incidence in children and young adults, without predis-
posing a certain genre [39]. The treatment consists in 
surgical resection followed by a low rate of recurrence 
[40]. In the group of neurogenic tumors, the malignant 
entity is called malignant peripheral nerve sheath tumors 
(MPNSTs) [41]. 

Primitive neuroectodermal tumor (PNET) of the 
spine was recently included in the family of Ewing’s 
sarcomas due to the way it develops, biological traits 
and histological similarities including the expression of 
p30/32 glycoprotein (CD99) [42]. Recent studies mention 
few cases of PNET/Ewing’s sarcoma with sacral locali-
zation [43–46]. Due to high addressability for rare vertebral 
tumors at our Center, we were able to register one case 
of PNET, in a 54-year-old patient. 

The most frequent primitive sacral tumor in young 
subjects is teratoma [47]. Unexpectedly, in our study 
group, teratomas did not occur in young patients. Our 
case of teratoma was a 61-year-old female. 

Other types of neoplasms such as hemangiomas, 
angiosarcomas, nerve sheath tumors, multiple myeloma 
and lymphoma may also appear as primitive sacral tumors 
[5]. 

Many other types of osseous tumors such as osteo-
blastomas, osteosarcomas or osteocondromas may be 
localized in the sacrum. Sacral osteoblastomas represent 
7–17% of all osteoblastomas [48]. Among our patients, 
we diagnosed one case of osteoblastoma in a 20-year-old 
female. 

Metastatic tumors 

Metastatic vertebral tumors are localized in the thoracic 
and lumbar spine, followed by lumbosacral junction and 
sacrum [49]. Almost half of sacral tumors are metastases 
originating from pulmonary tumors, sarcomas, breast 
cancer, prostatic tumors and rectal tumors [8]. Sacral 
metastases are often osteolytic, excepting metastasis from 
lung cancer. Breast cancer represents another entity gene-
rating osteoblastic lesions [50]. 

We found 42% metastatic tumors amongst all sacral 
tumors. The majority of primary tumors were adenocar-
cinomas, followed by carcinomas, MPNSTs, medullo-
blastoma and angiomyolipoma. 

Adenocarcinoma 

Colon adenocarcinomas with osseous metastasis are 
usually associated with unfavorable prognostic [51]. More 
than half of our patients with metastatic tumors had sacral 
tumors derived from a colon adenocarcinoma. Feiz-Erfan 
et al. conducted a study on 25 patients over a period of 
12 years. They found that renal carcinoma is the main 
primary tumor for sacral metastasis [52]. 

Carcinoma 

Carcinomas appear in the sacroccocygeal area as 
result of rectal tumors directly invasive into the sacrum, 
usually invasive rectal carcinomas [5]. Jaureguizar et al. 
discovers in newborn up to 21% malignant tumors, 
including embryonal carcinoma, in a study conducted 

for 15 years [53]. In our group, carcinomas were the 
second most frequent tumors generating sacral metastases 
in one third of the metastatic tumors. 

The patients had a medium age of 57 years, being 
both males and females. 

Malignant schwannoma 

Malignant schwannoma, also known as malignant 
MPNST, is a rare tumor with an incidence of 1:100 000 
developing from pre-existent neurofibromas after spon-
taneous mutations [54]. It originates from the extremities 
and trunk, usually the sciatic nerve, brachial plexus, and 
sacral plexus, the sacral incidence being the lowest [55]. 

They may sometimes have similar macroscopic aspect 
as neurofibromas, the malignant transformation being 
suggested by rapid growth of a structure with irregular 
margins, heterogenic composition, infiltrating the surroun-
ding tissues, with adjacent edema [56]. 

MPNST develops metastasis in the lungs, bones and 
pleura [57]. We found three patients with MPNST 
metastases. 

Medulloblastoma 

Medulloblastoma is a primitive-neuroectodermal tumor 
(PNET). It is the most frequent malignant tumor of the 
brain in children [58]. It metastases mainly in the pelvis 
followed by the femur, vertebrae and ribs. Its sacral 
localization is exceptional [59]. One of our patients with 
metastatic tumor, 49-year-old woman, had a secondary 
medulloblastoma. 

Angiomyolipoma 

Angiomyolipoma is a tumor generally localized in 
the kidneys and in the retroperitoneum, followed by 
different bones [60]. We found in the literature a single 
case of epithelioid retroperitoneal angiomyolipoma with 
hepatic metastasis and bone metastasis in an 80-year-old 
woman [61]. Examinations of tissue samples in our 
subjects found one case with specific features of angio-
myolipoma. Our patient was 55-year-old woman, suffering 
from a sacral metastatic tumor. 

Clinical morphological considerations 

Patients with metastatic tumors were significantly older 
compared to those presented with primitive tumors 
(mean age 60 years old vs. 47.5 years old; p<0.0001). 
So, we should suspect a metastatic sacral tumor in an 
old patient with history of cancer, associating general 
symptoms like weight loss and fever. 

Sacral metastases did not differ significantly from 
primary tumors as far as the localization is concerned; no 
differences were observed in different histopathological 
types. Studies regarding sacral tumors localizations mention 
that giant cell tumors are mainly with eccentric localization, 
in the proximal sacrum [62], whereas teratomas mostly 
develop as exophytic masses between the anus and the 
coccyx, with subsequent extension in the sacrum [63]. 

Only few tumors (10.6%) developed in the presacral 
space. We did not encounter the predominance of a certain 
histopathological type. Studies shows that nearly 50% 
of presacral tumors are malignant, being often solid 
masses, rarely cystic (60% solid masses vs. 10% cystic 
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masses) [64, 65]. They are characterized by a slow 
growth. In time, the patient develops pain in the perianal 
region. Other symptoms may include: constipation, urinary 
incontinence or fecal incontinence, sexual dysfunctions 
[66]. Refractory perianal suppurations or suppurations 
of the sacroccocygeal area non-respondent to treatment 
may have underlying retrorectal tumors. Yet, retrorectal 
tumors are known to be often asymptomatic for a long 
period of time, being mostly discovered incidentally [64, 
67], fact that was consistent with our group. The patients 
we had with this pathology were pauci- or asymptomatic, 
their tumors being discovered incidentally. 

As far as the histopathological examination is con-
cerned, presacral tumors, also called retrorectal masses, 
are generally neurogenic tumors, non-neurogenic tumors 
being less frequent and often malignant (metastases) [38]. 
In our patients, unlike other studies, regarding presacral 
masses, the benign and malign tumors were equally 
distributed. 

As far as extension in the nearby structures in con-
cerned, no significant differences were found in metastatic 
tumors compared to primitive tumors. In primitive tumors, 
chordoma and Ewing sarcoma showed a significant 
extension in the nearby structures, especially in the small-
pelvis, compared to other histopathological types, consistent 
with results of other studies [68]. 

The resections topography did not differ in primitive 
tumors vs. metastatic tumors and was not influenced by 
the tumors extension or by the type of resection (similar 
results being obtained for total resection, partial resection 
or biopsy). This is due to the fact that most of the 
patients undergoing surgery were in an advanced stage 
of the disease, having a major extension in the nearby 
structures, unlike patients presented in other studies that 
had small tumors, localized in a certain area of the sacrum, 
fact that dictated a certain topography in performing the 
resection, topography that sometimes differs with the 
histopathological type [67]. 

Furthermore, the advanced stage of the disease may 
be the explanation for with in the majority of cases only 
partial resection or biopsy (in case of metastatic disease) 
was performed. We were able to perform 11 total resec-
tions for primitive tumors and one metastatic tumor, 
without observing an easier resectability for a certain 
histopathological type in contrast to other studies in 
with benign sacral tumors were associated with a higher 
resectability rate [69]. 

More than that, the resectability rate was not influenced 
by the tumors extension, as opposed to results published 
by Fusch & Boos [70]. Also, it did not produce a major 
effect on postoperative outcome. This may be due to the 
large number of partial resections and biopsies often 
performed for large tumors with significant nerve root 
invasion. Studies mention cases in which a total tumor 
resection determined a significantly favorable postope-
rative outcome [71]. 

For primitive tumors, the grade of nerve root invasion 
depends on the histological type, bilateral lesions being 
more frequent. Schwannomas and chordomas produced 
bilateral root involvement, result that was consistent with 
other studies [72]. 

In order to determine the exact radicular involvement, 

imaging of the sacrum is essential. Conventional X-ray 
was previously used for establishing positive diagnosis 
(Figure 10a), having the capability to show only certain 
specific signs like presacral occupation with bony 
destruction in case of chordoma [73], the “scimitar sign” 
(for anterior meningocele) [74] or retrorectal calcifica-
tions (for teratoma) [75]. 

More complex imaging techniques [computed tomo-
graphy (CT) and/or MRI] offer the possibility to establish 
the exact extension and invasion, suggesting a certain 
pathology, which is vital in choosing the optimal surgical 
approach [76]. 

MRI can give better anatomic delineation of the bone, 
soft tissues showing nerve invasion more [77]. Colono-
scopy and barium enema might be useful in selected cases 
[78]. Fine needle biopsy might be used in order to obtain 
a tissue sample for histological sampling in subjects 
presented with large, unresectable tumors associating 
severe comorbidities that contraindicate surgical treatment 
[79]. Afterwards these patients may be referred for 
oncological treatment. 

Surgery is usually the main treatment for the majority 
of sacral tumors, whether for resection or just for biopsy 
and/or decompression. For benign tumors, especially those 
situated on the anterior surface of the sacrum, a surgical 
intervention is indicated even in the absence of symptoms 
because of the high risk of malignancy or infection (for 
meningoceles and cystic lesions) [80]. 

For all categories of sacral tumors, the posterior 
surgical approach was preferred due to the facility in 
applying this particular approach, the sacrum being easily 
accessible with minimum dissection. This is why the 
posterior approach is the method of choice even in highly 
specialized centers. Contrary to results published in other 
studies [5, 81], we found no significant differences between 
surgical approaches in various histological types of sacral 
tumors. 

Also, the fact that we found in our subjects few tumors 
developed on the anterior surface of the sacrum is an 
additional argument for choosing in most cases the 
posterior approach. The majority of our patients were in 
a local advanced stage of the disease for which only 
biopsy or partial resection could be performed, surgical 
interventions that are more easily performed using this 
particular approach. Moreover, this approach is preferred 
because it allows optimal nerve root dissection. 

The optimal surgical approach (abdominal or anterior, 
transsacral or posterior or combined) is chosen after a 
multidisciplinary team meeting between a neurosurgeon, 
a general surgeon, an orthopedic surgeon and sometimes 
a plastic surgeon [82–84]. Studies also mention the trans-
rectal or transvaginal approach but used with a signifi-
cantly lower prevalence [85]. An “en bloc” resection 
significantly improves overall survival and also reduces 
the risk of local recurrence [86]. Jao et al. conducted a 
study on 120 patients with sacral tumors (69 benign, 51 
malignant), for a period of 20 years. In 79 cases, posterior 
approach was chosen, for 21 patients anterior approach 
was preferred and in only two patients combined surgical 
approach was considered optimal. The resectability rate 
was 85% [87]. A recent study, conducted by Wang et al. 
on 45 patients (23 suffering from benign tumors, 22 
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suffering from malignant tumors), showed a higher pre-
valence of the anterior approach (24 cases) versus the 
posterior approach (13 cases) or combined approach (six 
cases). The resectability rate was 95% [88]. If sacrectomy 
is imperative, at least one S2 nerve root must be preserved 
in order to avoid postoperative bladder and bowel dys-
function [64]. 

Transabdominal approach, indicated usually for tumors 
higher than S4 vertebrae, without nerve root involvement 
[9] has the advantage of a good exposure of pelvic 
structures, iliac vessels and ureters [89]. Subumbilical 
midline incision is routinely used. Recent studies confirm 
that laparoscopic approach can offer an efficient exposure 
for an appropriate resection but only for benign lesions 
[90]. 

For large tumors, with extension above and below 
S4 vertebrae, combined approach is preferred, starting 
with the anterior approach (for selected cases it can be 
done laparoscopically), possibly continued with a perineal 
approach, if rectal resection with a very low anastomosis 
is required, afterwards adding a posterior approach if 
needed. [91]. Perineal approach can be used for distal 
benign tumors of the sacrum [92]. 

Posterior approach is generally used for benign lesions 
without extension above S4 vertebrae [5]. Different studies 
show that a lesion whose upper pole can be felt by rectal 
examination may be totally resected using only a posterior 
approach [1]. Coccyx resection may be indicated both 
for obtaining a better exposure and for excision of 
potential fistulous trajectories. It is sometimes mandatory 
for cystic lesion and teratoma excision [93, 94]. The major 
disadvantages of posterior approach are the lack of 
vascular control and the risk of producing injuries on the 
nervous structures in the pelvis [95]. These risks may be 
diminished by a careful selection of patients, being 
practically null for benign cystic tumors with imagistic 
showing the lesions origin or penetration into the sacrum 
[94]. 

The most frequent intraoperative incident was bleeding. 
Average blood transfusion need was around 2.1 units, 
similar for both primitive and metastatic tumors. Age 
and gender did not produce a significant influence on 
mean blood loss in our subjects, unlike results published 
by Tang et al. [96]. He reported excessive bleeding in 
male patients, with highly vascularized tumors, extended 
beyond S2 vertebrae and having a tumor volume greater 
than 200 cm3. In these cases, operative time was signifi-
cantly longer [96]. For giant cell tumors of the sacrum, 
Zhou et al. performed preoperative embolization thus 
decreasing intraoperative blood loss and facilitating 
resection [97]. 

Of all sacral tumors, carcinomas were associated with 
the highest intraoperative blood loss (mean necessary  
of blood transfusions 2.5 units; p<0.0001). Some studies 
report a lower blood loss in cases where “en bloc” excision 
was performed (300–650 mL – in average 460 mL) 
compared to subtotal resections (350 – 2800 mL – in 
average 1695 mL) [71]. 

Incidental lesion of dura mater is the second most 
frequent intraoperative incident reported, more common 
in primitive tumors. This is probably due to the tumors 
origin, primitive sacral tumors being adherent to the 

dura mater. This observation is consistent to results 
obtained in other studies [98]. 

The subject’s outcome quantified by studying the 
postoperative neurological status was not clearly favorable 
neither for primitive sacral tumors nor for metastatic 
sacral tumors in our study group. Studies show that 
benign tumors of the sacrum have a favorable outcome, 
often being totally resected [99]. For malignant tumors, 
the prognosis depends on the histopathological type. For 
example, the 5-year survival rate for chordoma varies 
between 67% and 84%. Although recurrence rate is high 
(41/32), it can be lowered with postoperative radio-
therapy [100]. Other histopathological types have a poorer 
prognosis [81, 101]. 

The general prognosis was significantly better for 
primitive tumors, with 10 patients suffering from primitive 
sacral tumors being declared healed after surgical inter-
vention vs. only one patient suffering from metastatic 
disease that was declared healed after surgical resection. 

Postoperative oncological treatment was beneficent 
for metastatic sacral tumors and was applied in 91.42% 
of cases. In the group of primitive sacral tumors, post-
operative oncological treatment was less necessary (being 
applied in 35% of cases), mainly because the majority 
of primitive sacral tumors were benign lesions. 

Knowing the specific features of each histopatho-
logical type of sacral tumor is mandatory. We must be 
aware of some specific locations within the sacrum of 
certain histopathological entities as well as of the targeted 
population. The team must be wise in choosing the right 
investigations in order to obtain a complete and correct 
diagnosis. Afterwards a proper surgical approach must 
be chosen. The best therapeutically plan is the one not 
only proved to be efficient in clinical studies but also 
respecting the multidisciplinary approach desiderate, being 
efficient for both surgeons and oncologists. We must be 
fully aware of the potential of recurrence of each tumor 
in order to develop an efficient follow up protocol. 

 Conclusions 

Patients suffering from sacral tumors often present 
in advanced stages of the disease, with large tumors, 
extended throughout the sacrum and invading nearby 
structures. Histopathological analysis of the resected 
tissue showed a large variety of histopathological types, 
with a predominance of primitive sacral tumors, metastatic 
disease being less frequent and more likely to appear in 
older subjects. 

For both primitive and metastatic sacral tumors, 
posterior surgical approach is preferred in most cases, a 
high majority of surgical interventions being partial 
resections and biopsies. Performing a total resection at 
all cost, in patients with advanced disease, neglecting 
vascular and nervous involvement may result in severe 
bleeding, postoperative neurological deficit or post-
operative sphincter deficiency, thus determining or 
aggravating physical disablement. 

Thus, in order to achieve a proper management of 
the complex and controversial pathology that are sacral 
tumors, histopathological sampling, initially intraope-
ratively, followed by complementary histopathological 
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studies is essential. It not only helps establish positive 
diagnosis and the type of malignancy but is mandatory 
in choosing the best therapeutic approach, starting with 
choosing the right surgical tactics and continuing with 
helping conduct a correct oncological treatment, while 
focusing on the rehabilitation process, whilst paying high 
attention on the patient’s quality of life. 

Conflict of interests 
The authors declare that they have no conflict of 

interests. 

References 
[1] Aranda-Narváez JM, González-Sánchez AJ, Montiel-Casado C, 

Sánchez-Pérez B, Jiménez-Mazure C, Valle-Carbajo M, 
Santoyo-Santoyo J. Posterior approach (Kraske procedure) 
for surgical treatment of presacral tumors. World J Gastrointest 
Surg, 2012, 4(5):126–1130. 

[2] Payer M. Neurological manifestation of sacral tumors. Neuro-
surg Focus, 2003, 15(2):E1. 

[3] Kollender Y, Meller I, Bickels J, Flusser G, Issakov J, 
Merimsky O, Marouani N, Nirkin A, Weinbroum AA. Role of 
adjuvant cryosurgery in intralesional treatment of sacral 
tumors. Cancer, 2003, 97(11):2830–2838. 

[4] Feldenzer JA, McGauley JL, McGillicuddy JE. Sacral and 
presacral tumors: problems in diagnosis and management. 
Neurosurgery, 1989, 25(6):884–891. 

[5] Varga PP, Bors I, Lazary A. Sacral tumors and management. 
Orthop Clin North Am, 2009, 40(1):105–123, vii. 

[6] McMaster ML, Goldstein AM, Bromley CM, Ishibe N, Parry DM. 
Chordoma: incidence and survival patterns in the United 
States, 1973–1995. Cancer Causes Control, 2001, 12(1):1–11. 

[7] Disler DG, Miklic D. Imaging findings in tumors of the sacrum. 
AJR Am J Roentgenol, 1999, 173(6):1699–1706. 

[8] Syed R, Bishop JA, Ali SZ. Sacral and presacral lesions: 
cytopathologic analysis and clinical correlates. Diagn Cyto-
pathol, 2012, 40(1):7–13. 

[9] Varga PP, Szövérfi Z, Lazary A. Surgical treatment of primary 
malignant tumors of the sacrum. Neurol Res, 2014, 36(6): 
577–587. 

[10] Zang L, Chu T. [Advance in surgical treatment of primary 
sacrum tumor]. Zhongguo Xiu Fu Chong Jian Wai Ke Za Zhi, 
2016, 30(4):518–522. 

[11] Jeanrot C, Vinh TS, Anract P, De Pinieux G, Ouaknine M, 
Forest M, Tomeno B. [Sacral chordoma: retrospective review 
of 11 surgically treated cases]. Rev Chir Orthop Reparatrice 
Appar Mot, 2000, 86(7):684–693. 

[12] Ishii K, Chiba K, Watanabe M, Yabe H, Fujimura Y, Toyama Y. 
Local recurrence after S2-3 sacrectomy in sacral chordoma. 
Report of four cases. J Neurosurg, 2002, 97(1 Suppl):98–101. 

[13] Osaka S, Kodoh O, Sugita H, Osaka E, Yoshida Y, Ryu J. 
Clinical significance of a wide excision policy for sacro-
coccygeal chordoma. J Cancer Res Clin Oncol, 2006, 132(4): 
213–218. 

[14] McPherson CM, Suki D, McCutcheon IE, Gokaslan ZL, 
Rhines LD, Mendel E. Metastatic disease from spinal 
chordoma: a 10-year experience. J Neurosurg Spine, 2006, 
5(4):277–280. 

[15] Mutlu A, Tutar S, Ozturk E, Ulusoy OL, Sirvanci M. Intra-
osseous schwannoma of the sacrum. Spine J, 2016, 16(7): 
e407–e408. 

[16] Louis DN, Perry A, Reifenberger G, von Deimling A, Figarella-
Branger D, Cavenee WK, Ohgaki H, Wiestler OD, Kleihues P, 
Ellison DW. The 2016 World Health Organization Classification 
of Tumors of the Central Nervous System: a summary. Acta 
Neuropathol, 2016, 131(6):803–820. 

[17] Abu-Bonsrah N, Ahmed A, Goodwin CR, Ruiz-Valls A, 
Sciubba DM. Giant cystic schwannoma of the sacral spine. 
Spine J, 2016, 16(5):e323–e324. 

[18] Lin CL, Fang JJ, Lin RM. Resection of giant invasive sacral 
schwannoma using image-based customized osteotomy tools. 
Eur Spine J, 2016, 25(12):4103–4107. 

[19] Emel E, Abdallah A, Sofuoglu OE, Ofluoglu AE, Gunes M, 
Guler B, Bilgic B. Long-term surgical treatment outcomes of 
spinal schwannomas: retrospective analysis of 49 consecu-
tively operated cases. Turk Neurosurg, 2017, 27(2):217–225. 

[20] Murphey MD, Andrews CL, Flemming DJ, Temple HT, Smith WS, 
Smirniotopoulos JG. From the archives of the AFIP. Primary 
tumors of the spine: radiologic pathologic correlation. Radio-
graphics, 1996, 16(5):1131–1158. 

[21] Burke JF, Thawani JP, Berger I, Nayak NR, Stephen JH, 
Farkas T, Aschyan HJ, Pierce J, Kanchwala S, Long DM, 
Welch WC. Microsurgical treatment of sacral perineural 
(Tarlov) cysts: case series and review of the literature.  
J Neurosurg Spine, 2016, 24(5):700–707. 

[22] Jain V, Misra S, Tiwari S, Rahul K, Jain H. Recurrent perianal 
sinus in young girl due to pre-sacral epidermoid cyst. Ann 
Med Health Sci Res, 2013, 3(3):458–460. 

[23] Doyle D, Wyse G, Casey M, Kelly D. Answer to case of the 
month #109. Retrorectal cystic hamartoma. Can Assoc Radiol J, 
2006, 57(3):179–181. 

[24] Kildušis E, Samalavičius NE. Surgical management of a 
retro-rectal cystic hamartoma (tailgut cyst) using a trans-
rectal approach: a case report and review of the literature.  
J Med Case Rep, 2014, 8:11. 

[25] Dimopoulos MA, Moulopoulos LA, Maniatis A, Alexanian R. 
Solitary plasmacytoma of bone and asymptomatic multiple 
myeloma. Blood, 2000, 96(6):2037–2044. 

[26] Yu X, Yang Y, Zhang B, Liu H, Guo R, Dai M. Misdiagnosis 
of primary pleomorphic rhabdomyosarcoma of the right thigh 
in a young adult: a case report. Oncol Lett, 2016, 12(3): 
1921–1924. 

[27] Hakozaki M, Hojo H, Kuze T, Tajino T, Yamada H, Kikuta A, 
Qualman SJ, Kikuchi S, Abe M. Primary rhabdomyosarcoma 
of the sacrum: a case report and review of the literature. 
Skeletal Radiol, 2008, 37(7):683–687. 

[28] Martin C, McCarthy EF. Giant cell tumor of the sacrum and 
spine: series of 23 cases and a review of the literature. Iowa 
Orthop J, 2010, 30:69-75. 

[29] Novegno F, Di Rocco F, Tamburrini G, Massimi L, Lauriola L, 
Caldarelli M, Di Rocco C. Unusual presentation of intradural 
endodermal cysts in young children under 2 years of age. 
Report of two cases. Eur J Pediatr, 2006, 165(9):613–617. 

[30] Wang M, Wang H, Zhou Y, Zhan R, Wan S. Myxopapillary 
ependymoma in the third ventricle area and sacral canal: 
dropped or retrograde metastasis? Neurol Med Chir (Tokyo), 
2013, 53(4):237–241. 

[31] Buchs NC, Gosselink MP, Scarpa CR, Ris F, Saiji E, 
Bloemendaal AL, van Onkelen RS, Guy RJ, Schouten WR, 
Roche B, George BD. A multicenter experience with peri-
rectal tumors: the risk of local recurrence. Eur J Surg Oncol, 
2016, 42(6):817–822. 

[32] Harada A, Nishiyama K, Yoshimura J, Sano M, Fujii Y. 
Intraspinal lesions associated with sacrococcygeal dimples. 
J Neurosurg Pediatr, 2014, 14(1):81–86. 

[33] Thompson EM, Strong MJ, Warren G, Woltjer RL, Selden NR. 
Clinical significance of imaging and histological characteristics 
of filum terminale in tethered cord syndrome. J Neurosurg 
Pediatr, 2014, 13(3):255–259. 

[34] Pritchard DJ, Lunke RJ, Taylor WF, Dahlin DC, Medley BE. 
Chondrosarcoma: a clinicopathologic and statistical analysis. 
Cancer, 1980, 45(1):149–157. 

[35] York JE, Berk RH, Fuller GN, Rao JS, Abi-Said D, Wildrick DM, 
Gokaslan ZL. Chondrosarcoma of the spine: 1954 to 1997. 
J Neurosurg, 1999, 90(1 Suppl):73–78. 

[36] Bergh P, Gunterberg B, Meis-Kindblom JM, Kindblom LG. 
Prognostic factors and outcome of pelvic, sacral, and spinal 
chondrosarcomas: a center-based study of 69 cases. Cancer, 
2001, 91(7):1201–1212. 

[37] Ailianou A, Fitsiori A, Syrogiannopoulou A, Toso S, Viallon M, 
Merlini L, Beaulieu JY, Vargas MI Review of the principal 
extra spinal pathologies causing sciatica and new MRI 
approaches. Br J Radiol, 2012, 85(1014):672–681. 

[38] Huang Y, Li H, Xiong Z, Chen R. Intraneural malignant 
perineurioma: a case report and review of literature. Int J 
Clin Exp Pathol, 2014, 7(7):4503–4507. 

[39] Mauermann ML, Amrami KK, Kuntz NL, Spinner RJ, Dyck PJ, 
Bosch EP, Engelstad J, Felmlee JP, Dyck PJ. Longitudinal 
study of intraneural perineurioma – a benign, focal hyper-
trophic neuropathy of youth. Brain, 2009, 132(Pt 8):2265–
2276. 

[40] Safaee MM, Lyon R, Barbaro NM, Chou D, Mummaneni PV, 
Weinstein PR, Chin CT, Tihan T, Ames CP. Neurological 
outcomes and surgical complications in 221 spinal nerve 
sheath tumors. J Neurosurg Spine, 2017, 26(1):103–111. 



Histopathological diagnosis and its correlations with anatomoclinical features, surgical approach and postoperative… 

 

407

[41] Sun W, Ma XJ, Zhang F, Miao WL, Wang CR, Cai ZD. 
Surgical treatment of sacral neurogenic tumor: a 10-year 
experience with 64 cases. Orthop Surg, 2016, 8(2):162–170. 

[42] Patnaik A, Mishra SS, Mishra S. Rare case of primary 
primitive neuroectodermal tumour of sacral region in a child 
and its follow-up. J Pediatr Neurosci, 2013, 8(1):75–77. 

[43] Musahl V, Rihn JA, Fumich FE, Kang JD. Sacral intraspinal 
extradural primitive neuroectodermal tumor. Spine J, 2008, 
8(6):1024–1029. 

[44] Narula MK, Gupta N, Anand R, Kapoor S. Extraosseous 
Ewing’s sarcoma / primitive neuroectodermal tumor of the 
sacral nerve plexus. Indian J Radiol Imaging, 2009, 19(2): 
151–154. 

[45] Virani MJ, Jain S. Primary intraspinal primitive neuroecto-
dermal tumor (PNET): a rare occurrence. Neurol India, 2002, 
50(1):75–80. 

[46] Yavuz AA, Yaris N, Yavuz MN, Sari A, Reis AK, Aydin F. 
Primary intraspinal primitive neuroectodermal tumor: case 
report of a tumor arising from the sacral spinal nerve root and 
review of the literature. Am J Clin Oncol, 2002, 25(2):135–
139. 

[47] Gong L, Liu W, Li P, Huang X. Transsacrococcygeal approach 
for resection of retrorectal tumors. Am Surg, 2015, 81(6): 
569–572. 

[48] Ruggieri P, Huch K, Mavrogenis AF, Merlino B, Angelini A. 
Osteoblastoma of the sacrum: report of 18 cases and analysis 
of the literature. Spine (Phila Pa 1976), 2014, 39(2):E97–
E103. 

[49] Vrionis FD, Small J. Surgical management of metastatic spinal 
neoplasms. Neurosurg Focus, 2003, 15(5):E12. 

[50] Thornton E, Krajewski KM, O’Regan KN, Giardino AA, 
Jagannathan JP, Ramaiya N. Imaging features of primary 
and secondary malignant tumours of the sacrum. Br J Radiol, 
2012, 85(1011):279–286. 

[51] Gelson WTH, Rimmer MJ, Landells W, Douds AC. Sacral 
metastasis as a presentation of colonic adenocarcinoma.  
J R Soc Med, 2007, 100(4):191–192. 

[52] Feiz-Erfan I, Fox BD, Nader R, Suki D, Chakrabarti I, Mendel E, 
Gokaslan ZL, Rao G, Rhines LD. Surgical treatment of sacral 
metastases: indications and results. J Neurosurg Spine, 
2012, 17(4):285–291. 

[53] Jaureguizar E, Mingo L, Millán M, Regadera J, Ruiz A, 
García de Miguel P, Utrilla JG. [Sacrococcygeal tumors. 
Experience of 42 cases]. An Esp Pediatr, 1983, 18(4):290–
295. 

[54] Lau D, Moon DH, Park P, Hervey-Jumper S, McKeever PE, 
Orringer DA. Radiation-induced intradural malignant peripheral 
nerve sheath tumor of the cauda equina with diffuse lepto-
meningeal metastasis. J Neurosurg Spine, 2014, 21(5):719–
726. 

[55] Senapati SB, Mishra SS, Dhir MK, Das S. Malignant peripheral 
nerve sheath tumor in spine: two case reports. South Asian 
J Cancer, 2013, 2(3):141. 

[56] Pan W, Feng B, Wang Z, Lin N, Ye Z. Malignant peripheral 
nerve sheath tumor in the paraspinal region mimicking a 
benign peripheral nerve sheath tumor: a case report. Eur 
Spine J, 2017, 26(Suppl 1):90–94. 

[57] Farid M, Demicco EG, Garcia R, Ahn L, Merola PR, Cioffi A, 
Maki RG. Malignant peripheral nerve sheath tumors. Oncologist, 
2014, 19(2):193–201. 

[58] Aref D, Croul S. Medulloblastoma: recurrence and metastasis. 
CNS Oncol, 2013, 2(4):377–385. 

[59] Kalkan E, İlik MK, Keskin F, Kaya B. Cerebellar medullo-
blastoma metastasis to sacrum: a case report. J Contemp Med, 
2015, 5(4):261–264. 

[60] Lau SK, Marchevsky AM, McKenna RJ Jr, Luthringer DJ. 
Malignant monotypic epithelioid angiomyolipoma of the retro-
peritoneum. Int J Surg Pathol, 2003, 11(3):223–228. 

[61] Gupta C, Malani AK, Gupta V, Singh J, Ammar H. Metastatic 
retroperitoneal epithelioid angiomyolipoma. J Clin Pathol, 
2007, 60(4):428–431. 

[62] Purohit S, Pardiwala DN. Imaging of giant cell tumor of bone. 
Indian J Orthop, 2007, 41(2):91–96. 

[63] Benes V 3rd, Barsa P, Mikulástík J, Suchomel P. Exophytic 
intramedullary mature teratoma of the conus medullaris: case 
report and review of the literature. Cent Eur Neurosurg, 2009, 
70(3):154–160. 

[64] Ghosh J, Eglinton T, Frizelle FA, Watson AJ. Presacral tumors 
in adults. Surgeon, 2007, 5(1):31–38. 

[65] Glasgow SC, Birnbaum EH, Lowney JK, Fleshman JW, 
Kodner IJ, Mutch DG, Lewin S, Mutch MG, Dietz DW. 
Retrorectal tumors: a diagnostic and therapeutic challenge. 
Dis Colon Rectum, 2005, 48(8):1581–1587. 

[66] Dahan H, Arrivé L, Wendum D, Docou le Pointe H, Djouhri H, 
Tubiana JM. Retrorectal developmental cysts in adults: clinical 
and radiologic-histopathologic review, differential diagnosis, 
and treatment. Radiographics, 2001, 21(3):575–584. 

[67] Buchs N, Taylor S, Roche B. The posterior approach for low 
retrorectal tumors in adults. Int J Colorectal Dis, 2007, 22(4): 
381–385. 

[68] Srinivasalu S, D’Souza A. Sacral Ewing’s sarcoma and 
challenges in it’s diagnosis on MRI. J Radiol Case Rep, 
2009, 3(1):23–26. 

[69] Deutsch H, Mummaneni PV, Haid RW, Rodts GE, Ondra SL. 
Benign sacral tumors. Neurosurg Focus, 2003, 15(2):E14. 

[70] Fuchs B, Boos N. Primary tumors of the spine. In: Boos N, 
Aebi M (eds). Spinal disorders: fundamentals of diagnosis 
and treatment. Springer Verlag, Berlin–Heidelberg, 2008, 
951–976. 

[71] Yin X, Fan W-L, Liu F, Zhu J, Liu P, Zhao J-H. Technique and 
surgical outcome of total resection of lower sacral tumor.  
Int J Clin Exp Med, 2015, 8(2):2284–2288. 

[72] Chandhanayingyong C, Asavamongkolkul A, Lektrakul N, 
Muangsomboon S. The management of sacral schwannoma: 
report of four cases and review of literature. Sarcoma, 2008, 
2008:845132. 

[73] Hertzanu Y, Glass RB, Mendelsohn DB. Sacrococcygeal 
chordoma in young adults. Clin Radiol, 1983, 34(3):327–329. 

[74] Krivokapić Z, Grubor N, Micev M, Colović R. Anterior sacral 
meningocele with presacral cysts: report of a case. Dis Colon 
Rectum, 2004, 47(11):1965–1969. 

[75] Hunt PT, Davidson KC, Ashcraft KW, Holder TM. Radiography 
of hereditary presacral teratoma. Radiology, 1977, 122(1): 
187–191. 

[76] Hosseini-Nik H, Hosseinzadeh K, Bhayana R, Jhaveri KS. 
MR imaging of the retrorectal-presacral tumors: an algorithmic 
approach. Abdom Imaging, 2015, 40(7):2630–2644. 

[77] Si MJ, Wang CS, Ding XY, Yuan F, Du LJ, Lu Y, Zhang WB. 
Differentiation of primary chordoma, giant cell tumor and 
schwannoma of the sacrum by CT and MRI. Eur J Radiol, 
2013, 82(12):2309–2315. 

[78] Wagner M, Zastrow R, Reasa DA. Presacral tumors: case 
report, review of the literature. Clin Anat, 1995, 8(3):227–230. 

[79] Moghadamfalahi M, Podoll M, Frey AB, Alatassi H. Impact 
of immediate evaluation of touch imprint cytology from 
computed tomography guided core needle biopsies of mass 
lesions: single institution experience. Cytojournal, 2014, 11:15. 

[80] Liu L, Li J, Huang S, You C. Adult anterior sacral meningo-
celes misdiagnosed as pelvic cysts. Br J Neurosurg, 2011, 
25(4):532–533. 

[81] Chen H, Zhang K, Wu G, Song D, Chen K, Yang H. Low 
expression of PHLPP1 in sacral chordoma and its association 
with poor prognosis. Int J Clin Exp Pathol, 2015, 8(11):14741–
14748. 

[82] Puri A, Agarwal MG, Shah M, Srinivas CH, Shukla PJ, 
Shrikhande SV, Jambhekar NA. Decision making in primary 
sacral tumors. Spine J, 2009, 9(5):396–403. 

[83] Dhawale AA, Gjolaj JP, Holmes L Jr, Sands LR, Temple HT, 
Eismont FJ. Sacrectomy and adjuvant radiotherapy for the 
treatment of sacral chordomas: a single-center experience 
over 27 years. Spine (Phila Pa 1976), 2014, 39(5):E353–E359. 

[84] Macafee DAL, Sagar PM, El-Khoury T, Hyland R. Retrorectal 
tumours: optimization of surgical approach and outcome. 
Colorectal Dis, 2012, 14(11):1411–1417. 

[85] Ommer A, Pitt C, Krause R, Kröpfl D, Walz MK. [Transrectal 
ultrasound-assisted gun-biopsy in the diagnostic of presacral 
recurrent rectal carcinoma]. Zentralbl Chir, 2004, 129(1):58–62. 

[86] Dubory A, Missenard G, Court C. Late local recurrence, at 
19 and 17 years, of sacral chordoma treated by en bloc 
resection. Orthop Traumatol Surg Res, 2016, 102(1):121–
125. 

[87] Jao SW, Beart RW Jr, Spencer RJ, Reiman HM, Ilstrup DM. 
Retrorectal tumors. Mayo Clinic experience, 1960–1979. 
Dis Colon Rectum, 1985, 28(9):644–652. 



Oana Ilona David et al. 

 

408 

[88] Wang JY, Hsu CH, Changchien CR, Chen JS, Hsu KC, You YT, 
Tang R, Chiang JM. Presacral tumor: a review of forty-five 
cases. Am Surg, 1995, 61(4):310–315. 

[89] Yano S, Hida K, Seki T, Yasuda K, Oonishi K, Okushiba S, 
Iwasaki Y. [Surgical treatment of retroperitoneal presacral 
large schwannoma by the anterior transabdominal approach: 
two cases reports]. No Shinkei Geka, 2003, 31(7):795–800. 

[90] Chen Y, Xu H, Li Y, Li J, Wang D, Yuan J, Liang Z. Lapa-
roscopic resection of presacral teratomas. J Minim Invasive 
Gynecol, 2008, 15(5):649–651. 

[91] Dubory A, Missenard G, Lambert B, Court C. Interest of 
laparoscopy for “en bloc” resection of primary malignant 
sacral tumors by combined approach: comparative study with 
open median laparotomy. Spine (Phila Pa 1976), 2015, 40(19): 
1542–1552. 

[92] Raque GH Jr, Vitaz TW, Shields CB. Treatment of neoplastic 
diseases of the sacrum. J Surg Oncol, 2001, 76(4):301–307. 

[93] Emohare O, Stapleton M, Mendez A. A minimally invasive 
pericoccygeal approach to resection of a large presacral 
schwannoma: case report. J Neurosurg Spine, 2015, 23(1): 
81–85. 

[94] Dragomirescu C, Budu S, Sabău D, Juvara I. [Sacrococcygeal 
teratoma in the adult]. Rev Chir Oncol Radiol O R L Oftalmol 
Stomatol Chir, 1980, 29(5):391–396. 

[95] Kayani B, Sewell MD, Tan KA, Hanna SA, Williams R, 
Pollock R, Skinner J, Briggs TW. Prognostic factors in the 
operative management of sacral chordomas. World Neuro-
surg, 2015, 84(5):1354–1361. 

[96] Tang X, Guo W, Yang R, Tang S, Ji T. Risk factors for blood 
loss during sacral tumor resection. Clin Orthop Relat Res, 
2009, 467(6):1599–1604. 

[97] Zhou M, Yang H, Chen K, Wang G, Lu J, Ji Y, Wu C, Chen C, 
Hu H. Surgical treatment of giant cell tumors of the sacrum 
and spine combined with pre-operative transarterial emboli-
zation. Oncol Lett, 2013, 6(1):185–190. 

[98] Ciftdemir M, Kaya M, Selcuk E, Yalniz E. Tumors of the 
spine. World J Orthop, 2016, 7(2):109–116. 

[99] Minasian T, Claus C, Hariri OR, Piao Z, Quadri SA, Yuhan R, 
Leong D, Tashjian V. Chondromyxoid fibroma of the sacrum: 
a case report and literature review. Surg Neurol Int, 2016, 
7(Suppl 13):S370–S374. 

[100] Radaelli S, Stacchiotti S, Ruggieri P, Donati D, Casali PG, 
Palmerini E, Collini P, Gambarotti M, Porcu L, Boriani S, 
Gronchi A, Picci P. Sacral chordoma: long-term outcome of 
a large series of patients surgically treated at two reference 
centers. Spine (Phila Pa 1976), 2016, 41(12):1049–1057. 

[101] Parry MC, Laitinen M, Albergo J, Jeys L, Carter S, Gaston CL, 
Sumathi V, Grimer RJ. Osteosarcoma of the pelvis. Bone 
Joint J, 2016, 98-B(4):555–563. 

 
 
 
 
 
 
Corresponding author 
Corina-Veronica Lupaşcu-Ursulescu, MD, Department of Radiology and Imaging Sciences, “Grigore T. Popa” 
University of Medicine and Pharmacy, 16 Universităţii Avenue, 700115 Iaşi, Romania; Phone +40744–709 680,  
e-mail: corina.ursulescu@gmail.com 
 
 
 
 
 
 
Received: June 10, 2016 

Accepted: July 17, 2017 
 
 


