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S u m m a r y .  Sacral tumors are rare and may be clini- 
cally overlooked for a long period, because the symp- 
toms and signs are often mild and non-specific. This 
led to frequent errors in clinical diagnosis and a long 
delay between the onset of symptoms and treatment. 
On presentation the lesions frequently expanded the 
anterior cortex, however, in most patients the peri- 
osteum of the sacrum and the presacral fascia form 
an unbroken barrier for a tumor. The pelvic viscera 
are not infiltrated by the tumor until late. Wide ex- 
cision is difficult and often causes urogenital and/or 
anorectal dysfunction, but preserving the sacral 
nerve roots often leads to local recurrence. Surgical 
wide excision with a combined anterior-posterior ap- 
proach is considered the treatment of choice for large 
lesions with significant anterior intrapelvic extension. 
This paper reports data resulting from the treatment 
of five large sacral tumors with comments on the 
results. 

Z u s a m m e n f a s s u n g .  Sakraltumoren sind selten und 
k6nnen klinisch fiber einen langen Zeitraum hinweg 
tibersehen werden, da die Symptomatik oft schwach 
ausgeprfigt und unspezifisch ist. Dies fiihrte klinisch 
h~iufig zu Fehldiagnosen und zu einer langen Verz6- 
gerung des Therapiebeginns seit dem Einsetzen der 
Symptome. Bei der Darstellung der L~isionen zeigt 
sich h~iufig, dal3 diese die vordere kortikale Wand 
ausdehnen oder perforieren. Bei den meisten Patien- 
ten bilden das Periost des Sakrums und die pr~sakra- 
le Faszie eine nicht zu durchbrechende Barriere ffir 
einen Tumor. Die Beckeneingeweide werden erst 
spat yon dem Tumor infiltriert. Eine weite Resektion 
ist schwierig; es kann dabei zu einer Blasen- und/oder 
Darmfunktionsst6rung kommen. Erh~ilt man aber 
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die sakralen Nervenwurzeln, ffihrt dies oft zu lokalen 
Rezidiven. Bei grol~en L~isionen mit weiter Ausdeh- 
nung ins kleine Becken wird die radikale Resektion 
mit einem kombinierten antero-posterioren Zugang 
als Therapie der Wahl angesehen. In der vorliegen- 
den Arbeit wird fiber die Behandlungsergebnisse von 
ft~nf grogen Sakraltumoren berichtet und kommen- 
tiert. 

Large sacral tumors are uncommon and may require 
a considered surgical anterior-posterior approach; but 
this decision is influenced by the type, the location 
and expansion of the lesion as well as the potential 
loss of adequate urinary and rectal continence. The 
main problems are associated with locally aggressive 
tumors. Benign sacral lesions are in most cases giant 
cell tumors, aneurysmal bone cysts or osteoblastoma 
and malignant lesions are either chondrosarcoma or 
chordoma [4, 17], which are located adjacent to impor- 
tant pelvic viscera and which, if not exstirpated, cause 
local damage and dysfunction of visceral and/or bony 
structures. Radical surgical excision is the primary 
treatment of choice for these tumors, while suscept- 
ability for chemotherapy and radiotherapy is low [8, 12, 
16, 17] and radiation-induced sarcoma have been re- 
ported [2, 3]. Although several surgical and non-sur- 
gical techniques have been advocated [9-11, 13-16], 
there are no extensive experiences or clinical trials to 
evaluate the effects of these modalities. Stener and 
Gunterberg [15] reported a two-stage (anterior-pos- 
terior) procedure for exstirpation of sacral tumors. 
The method generally consists of high radical sacre- 
tomy either above or through the foramina of the 
first or second sacral nerve root. They believe that 
only radical excision in which a complete resection of 
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Figs. 1-4. Case 4. Fig. 1. Preoperative X-ray showing the de- 
struction and anterior extension (white arrows) of the chor- 
doma 

Fig. 2. NMR scan showing large anterior mass with destruction 
of the $3 to $5 sacral segments extending posteriorly into the 
soft tissues (big arrow). Note the rectum is displaces anteriorly 
(small arrows) 

Fig. 3. Roentgenograph 4 months postoperatively. The white 
arrows indicate the superior margin at the $2/$3 level 

Fig.4. Median sagittal section of the specimen showing the 
proximal margin (black arrows) and the intact presacral fascia 
(white arrows). The tumor destructs the anterior and posterior 
sacral cortex (open arrows) 

the t u m o r  is achieved,  yields long t e rm  disease-free  
intervals.  

The  following presen ta t ion  is based  on clinical 
ma te r i a l  f rom 5 pat ients .  In one  of  the  five pat ients  
(case 1, Tab le  1) local r ecur rence  af ter  a pos te r ior  
approach  was the indicat ion for  a two stage proce-  
dure;  the o the r  four  pat ients  (cases 2 -5 ,  Tab le  1) 
were  initially t r ea ted  with the combined  anter ior-pos-  
ter ior  technique.  Two  sacral  resect ions were  carr ied 
out  for  c h o r d o m a  (case 1, 4), one  for  a giant  cell 
t u m o r  (case 3), one for  a c h o n d r o s a r c o m a  (case 2), 
and one  for  a low-mal ignant  s c h w a n n o m a  (case 5). 
All pat ients  are well and free of  tumors  or  metas tases .  
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Figs. 5-7. Case 5. Fig. 5. a Anterior-posterior roentgenograph 
of patient in case 5 showing the anterior extraskeletal part of 
the tumor. Note the intact sacrum and calcification around the 
periphery, b NMR-scan showing a huge tumor occupying al- 
most the whole lower pelvic (thin arrows) reaching the pubic 
bone and abdominal wall anteriorly and the L4/L5 level 
superiorly (thin arrows). Note the displacement of the bladder 
(open arrows) 

Fig, 6. Median sagittaI section of the specimen showing the 
base and the anterior part of the lesion. Note the almost intact 
sacrum 

Fig. 7. Roentgenograph 3 months postoperatively. The arrows 
indicate the level of amputation between $1/$2 

Case Reports 

Case 4 

A 56-year-old man complained of gluteal pain for two years 
when abdomino-rectal palpation revealed a large intrapelvic 
tumor. CT, NMR and roentgenographic examination showed 
a sacrococcygeaI tumor destroying the $3-$5 vertebra (Fig. 1, 
2). Open dorsal biopsy revealed the histologic diagnosis of a 
chordoma. An amputation between $2/$3 bilaterally, leaving 
the S1 and $2 nerves intact, was performed. Four months later 
the gentamycine beans were removed (Fig. 3). Macro- and 
microscopical inspection of the 17 • 15 • 10 cm specimen 
proved to be radically (Fig. 4). At follow up two years after 
surgery, the patient is well, continent as to bowel and bladder 
and returend to his previous job. 
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Case 5 

A 25-year-old man consulted several doctors for 21/2 years, 
complaining of vague intrapelvic pain and of micturation dis- 
turbances for several weeks. Physical examination revealed a 
suprapubic tumor, bulging the anterior abdominal wall, reach- 
ing the L4/L5 level. No neurological deficit could be estab- 
lished. CT, NMR and roentgenographic examinations revealed 
a huge tumor reaching the pubic bone anteriorly and the L4/L5 
level superiorly (Fig. 5). The bladder was displaced superiorly 
and the rectum latero-posteriorly. A chordoma was suspected 
and a two-stage sacral amputation through the S1/S2-1evel, 
preserving the left S 1 nerve, was planned and performed. 
Histological examination showed a low malignant schwannoma 
developed from the second right sacral nerve. The margins 
were free of tumor tissue (Fig. 6). Five weeks postoperatively 
the gentamycine beans were removed (Fig. 7). The patient has 
a permanent bowel and bladder dysfunction, but is continent. 
At follow-up sixteen months after the operation the patient is 
well and in revalidation. 

Results 

Among the 5 patients, 1 patient (case 1) had a previ- 
ous subtotal excision and additional radiotherapy (60 
Gy) for a chordoma. He presented with a recurrent 
tumor 11/2 years after the first surgical procedure 
(Table 1). 

On first presentation, all patients had no objective 
neurological deficit by physical examination. Four 
patients (cases 1-4) complained of low back pain or 
gluteal pain, one of them had radiating pain to the 
left leg (case 3). Three patients (cases 1, 2 and 5) had 
neurological bladder dysfunction as judged by cysto- 
metry. All patients had extensive lesions (ranging 
from 13 to 26 cm) which protruded into the presacral 
soft tissues, only well delimited by a presacral fascia. 
In cases 1-4 the lesion involved the entire vertebra 
(body and posterior elements) and infiltrated the 
dorsal structures too. In case 5 the tumor produced 
only an anterior enlargement and extended from the 
$2 anterior right foramen up to L4/L5. The definite 
surgical treatment consisted of the two-stage wide 
excision of the tumor through $1 (case 3), between 
$1/$2 (case 1, 2, 5) and between $2/$3 (case 4). In 
case i to 3, the first sacral nerves were bilaterally pre- 
served. In case 5 only the left $1 nerve could be pre- 
served and in case 4 both $1 and $2 nerves. In the 
postoperative period all patients had bowel and blad- 
der dysfunction therapied with diet and temporary 
urinary catheterisation. 

Intraoperatively, there were no complications, in 
the postoperative period two hematoma, one bowel 
hernia, two urether dysfunctions and one peroneal 
paralysis was reported. No wound infection, espe- 
cially none after closure of the posterior wound, was 
reported. 
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At follow-up all patients had on indication stan- 
dard radiographs, CT scans or bone scans. Until now 
no local recurrence or metastases could be diag- 
nosed, all patients are pain-free and returned to their 
preoperative daily activities. 

Discussion 

Wide curative surgical resection is precluded in many 
patients with sacral tumors in respect to the localisa- 
tion and extension of the tumor, for fear of sacrificing 
normal urogenital and anorectal function and the im- 
pairment of the pelvic girdle stability. Some authors 
advocate radiotherapy for both malignant and ag- 
gressive benign lesions and for palliation of recurrent 
tumors [4, 6, 12, 13, 16]. However, these tumors are 
almost radioresistant and radiation has a significant 
morbidity with regard to the tolerance of the viscera 
and the spinal cord. Other treatment modalities in- 
clude the use of cryosurgery and several different 
wide local excision techniques. Cryosurgery can have 
a place in the treatment of sacral tumors either cura- 
tive or palliative in situations where a resection might 
result in bony instability [1, 4, 18]. Although the 
sacrum need not to be resected, serious problems 
such as skin and tissue necrosis, susceptability of 
cryolised tissue for infection, and loss of control of 
the extend of the cryolesion can complicate the treat- 
ment [18]. A large lesion (e.g. chordoma > 10cm) 
can only be treated palliatively [18]. 

McCarthy et al. [11] described a strictly posterior 
approach, Hays [7], Cody et al. [1] and Localio et al. 
[10] described different combined abdominal-sacral 
approaches for the treatment of sacral tumors. De- 
tailed surgical techniques for high radical sacral am- 
putation was reported from Stener and Gunterberg 
[151. 

For a detailed description of these techniques we 
refer to the authors' original paper [15]. Essentially 
the first stage of the anterior-posterior procedure is 
the ligation and resection of the internal, lateral and 
median sacral arteries and veins followed by an osteo- 
tomy of the anterior cortical wall of the sacrum at the 
desired level. As we have seen an abdominal hernia 
with impairment in voluntary voiding at the site of 
the dissection of the rectus abdominus tendons (case 
2), we have modified the incision for the anterior ap- 
proach (Fig. 8). We prefer two separate incisions 
through the skin, the subcutaneous layers and along 
the lateral border of the aponeurotic sheath of the 
rectus abdominus. The peritoneal cavity need not to 
be opened. Even in very large lesions (case 4, 5) a 
good exposure of the intrapelvic structures is ob- 
tained and the rectus abdominus muscles keep strong 
and functional. As for stool and urine continence the 
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Fig. 8a, b. Demonstration of the ventral-abdominal skin inci- 
sion according to Stener (a) and the modified technique (b) 

patients need and must use abdominal muscles and 
diaperse to empty the bladder and bowel regularly. 
The second dorsal procedure can be done several 
days or weeks later. A posterior midline incision with 
division of muscles and ligaments is performed,  the 
dural sac exposed, ligated and devided at the desired 
level and the os teotomy of the sacrum is completed.  
Once all sacral, pelvic and visceral structures have 
been ligated and divided or dissected and retracted 
the specimen can be removed.  The closure of the 
posterior wound can be a serious problem. After  re- 
moval  of the specimen a large cavity remains nor- 
mally and must be drained for a considerable period 
of time. Infection and delayed wound healing often 
complicate the postoperat ive course [15, 18]. We 
therefore filled the cavity with a bag of gentamycine 
beans and closed the wound primarily. This method 
appeared to be safe and obtained a pr imary wound 
healing in two to three weeks in all patients. The 
gentamycine beans were removed one to several 
months later. At  operat ion the cavity was almost 
complete obliterated and filled with granulation tis- 
sue. 

High sacral amputat ion through the first sacral 
ver tebra weakens the pelvic girdle stability by ap- 
proximately 50% ; a vertical load without breaking is 
resisted [5, 15]. Only one patient complained of pel- 
vic girdle instability after high sacral amputat ion 
(case 3). A significant improvement  could be re- 
gistered (EMG,  walking analysis) when wearing a 
special pelvic girdle orthesis. 

High sacral amputat ion may cause significant 
neurological deficits. Preservation of the first two 
sacral nerve roots (S1, $2) bilaterally retains the 
bladder and rectal function in practically all cases. 
The additional bilateral sacrifice of the $2 nerves 
gives a complete bladder, urethral and rectal sphincter 
denervation [4, 14, 15]. Its effects on the motoric  and 
sensoric function of the lower extremities is minimal. 
Walking is almost normal;  only the gluteal muscles 
are partially denervated,  but can be compensated.  
All patients have a permanent  or temporary  bowel 
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and bladder dysfunction postoperatively,  only one 
patient (case 1) is not continent. All other patients 
have regained fecal and urinal continence by diet and 
regular voiding. 

Although conclusions are premature  in respect to 
the patient collective and follow-up, it is our  opinion 
that the t rea tment  of choice for these pr imary and 
recurrent sacral tumors should be a primarily radical 
surgical excision. Radiation therapy is indicated for 
inoperable cases only. The success of a surgical treat- 
ment  lays in a carefully planned procedure  (CT, 
NMR,  arteriography),  the experiences of the surgeon 
and the information and instruction of the patient. 

References 

1. Cody MF, Marcove RC, Quan SH (1981) Malignant retro- 
rectal tumors: 28 years experience at Memorial Hospital. 
Dis Colon Rectum 24 : 501 

2. Dahlin DC (1978) Bone tumors. General aspects and data 
on 6221 cases. Thomas, Springfield 

3. Eckardt JJ, Grogan TJ (1986) Giant cell tumor of bone. 
Clin Orthop 204 : 45-50 

4. Enneking WF (1983) Musculoskeletal tumor surgery. 
Churchill Livingstone, Edinburgh 

5. Gunterberg B, Romanus B, Stener B (1976) Pelvic 
strength after major amputation of the sacrum. Acta Or- 
thop Scand 47 : 637-642 

6. Harwood AR, Fornasier VL, Rider WD (1977) Supervol- 
tage irradiation in the management of giant cell tumor of 
bone. Radiology 125 : 223 

7. Hays RP (1953) Resection of the sacrum for benign giant 
cell tumor: A case report. Ann Surg 138 : 115-120 

8. Healey JH, Lane JM (1986) Chondrosarcoma. Clin Or- 
thop 204:119-129 

9. Karakousis CP (1986) Sacral resection with preservation of 
continence. Surg Gynecol Obstet 163 : 290-293 

10. Localio SA, Eng K, Ranson JH (1980) Abdomino-sacral 
approach for retrorectal tumors. Ann Surg 191 : 555 

11. McCarthy CS, Wangh JM, Mayo LW, Coventry MB 
(1952) The surgical treatment of presacral tumors. A com- 
bined problem. Proc Mayo Clin 27 : 73 

12. Michell ER (1981) Current concepts. A review of chor- 
doma. J Bone Joint Surg [Am] 63 : 506 

13. Pearlman AW, Friedman M (1970) Radical radiation ther- 
apy of chordoma. AJR 108 : 333 

14. Pernice RM (1986) The problem of fecal and urinal incon- 
tinences after extensive resection of the sacrum and 2nd 
metamere. Ann Gastroenterol Hepato122:199-201 

15. Stener B, Gunterberg B (1978) High amputation of the 
sacrum for exstirpation of tumors. Principles and tech- 
niques, Spine 3 : 351-366 

16. Suit H, Goitein M, Munkenrider J, Verhey L, Davis KR, 
Kochler H, Linggood R, Ojemann RG (1982) Definitive 
radiation therapy for chordoma and chondrosarcoma of 
the base of skull and spine. J Neurosurg 56: 377 

17. Sundaresan N (1986) Chordomas. Clin Orthop 204:135- 
142 

18. Vries de J, Oldhoff J, Hadeless HN (1986) Cryosurgical 
treatment of sacrococcygeal chordoma. Report of four 
cases. Cancer 50 : 2340-2354 

Received January 2, 1988 / Accepted February 1, 1989 


