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Key Concepts

* The presacral (retrorectal) space is the location of a wide
range of rare tumors with incidence as low as 1 in 40,000—
60,000 hospital admissions. Discovery in asymptomatic
patients is increasing due to expanded use of cross-
sectional imaging.

e Advances in cross-sectional imaging and understanding
of tumor biology have led to better outcomes for these
challenging patients.

* MRI is the best imaging study to assist in diagnosis and
operative planning.

* Most benign lesions have malignant potential and obser-
vation alone in some patients is acceptable when a dedi-
cated surveillance protocol is in place.

* When performed appropriately and selectively, a CT-
guided biopsy of the lesion may assist in management of
solid and heterogeneous cystic lesions.

e The surgical principles that should guide a surgeon who
manages these lesions are a function-sparing approach for
benign lesions and an en bloc approach for malignant
lesions.

Introduction

The presacral (retrorectal) space is a potential space and the
location of a wide range of rare tumors. Reports from referral
centers have indicated the incidence may be as low as 1 in
40,000-60,000 hospital admissions [1-4]. Detection is fre-
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quently delayed since patients are often asymptomatic until
tumors reach considerable size. Advances in cross-sectional
imaging and understanding of tumor biology have led to bet-
ter outcomes for these challenging patients. Although most
surgeons will encounter a patient with a presacral tumor in
their career, few will have the opportunity to treat a large
volume of these complex lesions. The care of these patients
can be greatly optimized by an experienced multidisciplinary
team (MDT).

Anatomic Considerations

Evaluation and management of presacral tumors require a
thorough understanding of the anatomic relationships of the
pelvic viscera, the bony confines of the pelvis, and the neu-
romuscular structures. Anteriorly the presacral space is bor-
dered by the mesorectum, posteriorly by the anterior table of
the sacrum, inferiorly by the levator muscles, and laterally by
the lumbosacral plexus, ureters, and iliac vessels (Fig. 21.1).

Several important vascular and neural structures are
located where presacral tumors occur. Injury to these may
have important physiological, neurologic, and musculoskel-
etal consequences. Knowledge of anatomy of the thigh and
lower extremity is also necessary in complex cases utilizing
muscle or other soft tissue flap coverage. When sacrectomy
is required, a multidisciplinary surgical team familiar with
the anatomy of the sacrotuberous and sacrospinous liga-
ments, sciatic nerve, piriformis muscle, the thecal (dural)
sac, and sacral nerve roots is necessary (Fig. 21.2a and b).
Knowledge of sacral nerve root function is important in
order to be able to counsel patients on potential functional
sequelae that can influence their quality of life. Todd and col-
leagues evaluated bowel and bladder function in a group of
patients following sacral resection. They found that if bilat-
eral S2-S5 nerve roots were removed patients had complete
loss of bladder and bowel function. If bilateral S3—S5 were
removed, 40% had normal bowel function and 25% had nor-
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mal bladder function. If bilateral S4-S5 were taken, 100%
had normal bowel function and 69% had normal bladder
function. If unilateral S1-S5 were taken, 87% had normal
bowel function and 89% had normal bladder function [5]. If
the S1 nerve root or sciatic nerve is resected foot drop can
occur, severely impairing ambulatory function [6]. In addi-
tion to functional consequences, when high sacrectomy is
performed, pelvic stability can be compromised if more than
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Fig.21.1 Relationship of pelvic structures to presacral space. (Reused
with permission of Mayo Foundation for Medical Education and
Research, all rights reserved)
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half of the S1 vertebral body is resected. Moreover, preop-
erative radiotherapy can increase the risk of stress fractures
destabilizing the pelvic ring. When spinopelvic stability is a
concern, patients undergo sacropelvic reconstruction with
metallic fixation, bone grafting, or 3D printed titanium pros-
theses [7].

Clinical Presentations

Presacral tumors are often discovered incidentally during
routine pelvic/rectal examination, or on imaging for other
purposes [8]. If symptoms are present, pain is typically
vague, of long duration, and in the pelvis, perineum, and/or
low back. The vague nature of pain can make diagnosis dif-
ficult, and at times patients are referred to a psychiatrist
when no obvious etiology is found on routine physical exam-
ination. Typically, pain is heightened by sitting and improved
by standing or walking. Pain is more often associated with
malignant lesions and can be an ominous sign [2].
Constipation, urinary and fecal incontinence, and sexual
dysfunction are typically seen with sacral nerve involvement
from advanced tumors. Leg and gluteal symptoms are often
associated with extension and mass effect.

Occasionally patients complain of longstanding perineal/
sacrococcygeal discharge and their symptoms may be con-
fused with perianal fistulas or pilonidal disease. Singer and
colleagues reported on seven patients with presacral cysts
(six females, one male). All patients had previously been
misdiagnosed and treated for pilonidal cysts, perirectal
abscesses, fistula in ano, psychogenic disorder, proctalgia
fugax, and posttraumatic or postpartum pain before the cor-
rect diagnosis was made. Patients underwent an average of
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Fig. 21.2 (a) Anterior view of the pelvic anatomy. (b) Posterior view of the pelvic anatomy. (Reused with permission of Mayo Foundation for

Medical Education and Research, all rights reserved)
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4.1 prior operative procedures. All patients were successfully
treated with resection through a parasacrococcygeal approach
after the correct diagnosis was made [9]. Multiple unsuc-
cessful attempts at treatment of anal fistula or pilonidal dis-
ease should alert the surgeon to the possibility of a presacral
cystic lesion.

Physical Examination

Physical examination should focus on the perineum and rec-
tum. In all but a very small percentage of patients’ digital
rectal examination will reveal the presence of an extra-rectal
mass displacing the rectum anteriorly [2]. It also allows one
to determine fixation to the rectal wall and relation to sur-
rounding structures such as the prostate, vagina, and coccyx/
sacrum. Evaluation for a post-anal dimple should also be
performed. A rigid or flexible proctosigmoidoscopy should
be completed to evaluate the mucosa and potentially the
upper and lower extent of the tumor. The most common
endoscopic appearance is normal mucosa with extrarectal
mass effect. The presence of abnormal and/or inflamed
mucosa is often suggestive of infection/prior infection or
erosion into the rectal wall. Neurologic evaluation of muscu-
loskeletal reflexes and sacral nerve function should be per-
formed if clinically indicated.

Imaging Studies

Anterior/posterior and lateral radiographs are of limited util-
ity, but if obtained can identify osseous expansion, destruc-
tion, and/or calcifications of soft tissue occupying masses. In
patients with an anterior meningocele, the characteristic
“scimitar sign” can often be seen on sacral views. Endorectal
ultrasound can be performed at the same time as flexible sig-
moidoscopy to assess for invasion of the rectal wall or anal
sphincter complex.

Computed tomography (CT) and magnetic resonance
imaging (MRI) have dramatically changed the way presacral
tumors are evaluated. Both CT and MRI can distinguish
between cystic, solid, or mixed (cystic and solid) tumors, and
can determine if other pelvic structures (rectum, bladder, ure-
ters, etc.) are involved. Each modality can also define the ana-
tomic extent of the mass, facilitate an accurate diagnosis, and
establish the optimal surgical approach (anterior, posterior, or
combination). Given the high soft tissue resolution, MRI has
become the gold standard imaging modality for evaluating
presacral tumors [10, 11]. Magnetic resonance imaging is
more sensitive than CT for determining associated cord
abnormalities such as sacral nerve root involvement, forami-
nal encroachment, and dural sac compression [12]. The
improved resolution of MRI more clearly defines bony
involvement, pelvic sidewall invasion, arterial and venous

anatomy, and invasion of surrounding structures (rectum,
bladder, ureters, etc.) [11, 13]. Contrast enhanced MRI with
gadolinium can also detect meningoceles, thus avoiding the
risks associated with myelogram. CT or MR angiography/
venography may provide additional information regarding
vascular involvement. Preoperative diagnostic accuracy of
MRI has been reported to be as high as 100%, with 50-88%
sensitivity and 92-97% specificity for differentiating benign
from malignant [14, 15]. Low T1 and high T2 signal, gado-
linlum enhancement, irregular or infiltrative margins, and
lesions with heterogeneous and/or solid components are more
often associated with malignancy [10, 14, 16].

Hosseini-Nik and colleagues developed an algorithmic
approach for MR imaging of presacral tumors. They subdi-
vided fat-containing masses into solid, cystic, or complex
lesions. Solid lesions were further subdivided into well and
ill defined. Non-fat containing masses were classified as
solid or complex, and cystic. Cystic lesions were sub classi-
fied as unilocular or multilocular, and solid lesions were dif-
ferentiated based on the presence or absence of sacral
destruction. In addition, they also outlined an optimal MR
imaging protocol. They recommend imaging of the pelvis
utilizing 1.5 T or 3 T systems with multi-channel phased
array torso coils. Multiplanar 2D or high spatial-resolution
3D T2-weighted (T2-W) pulse sequences, together with
obliquely oriented 2D T2-W sequences along the long axis
of the sacrum helps assess the relationship of the mass to the
rectum, sacrum, sacral foramina, and nerve roots. Frequency-
selective or inversion recovery fat-suppressed T2-weighted
pulse sequences improves the dynamic range for
T2-weighting and tissue contrast and also confirms the pres-
ence of macroscopic fat. Routine TI1-weighted (T1-W)
sequences with and without fat saturation examines for mac-
roscopic fat and multiphasic contrast-enhanced acquisitions
must be acquired for appropriate characterization. In-phase
(IP) and out of phase (OP) T1 gradient-echo imaging is help-
ful in identifying intracellular lipid [11].

For patients with a presacral cystic lesion thought to be
the source of a chronically draining sinus, a fistulogram may
help clarify the diagnosis. Our study of choice in this situa-
tion is an MRI using fistula-protocol sequences similar to
evaluations done in patients with perianal Crohn’s disease or
suspected occult cryptoglandular fistula-in-ano.

Preoperative Biopsy

Preoperative biopsies have been an ongoing topic of debate
[8, 17-20]. Advances in high-resolution imaging have
increased the ability to accurately diagnose presacral tumors
without tissue [10, 14, 21]. The need for biopsy is predicated
on whether the result will change preoperative or operative
management. For example, the surgical approach and neces-
sary margins differ significantly for neurofibroma as com-
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Fig. 21.3 Preoperative biopsy technique using CT guidance. (Reused
with permission of Mayo Foundation for Medical Education and
Research, all rights reserved)

pared to neurofibrosarcoma. If biopsy is necessary, the
intended operative approach should be discussed with the
interventional radiologist performing the procedure. Either
transperineal or parasacral approaches may be considered
depending on the anticipated field of resection (parasacral
for planned sacral resection). Needle biopsies should be per-
formed within the field of the proposed area of resection so
the needle tract can be resected en bloc with the specimen to
decrease the risk of seeding and local recurrence (Fig. 21.3).
The external needle entry site can be spot tattooed to aid in
future identification. Transperitoneal, transrectal, and trans-
vaginal biopsies should be avoided. If histopathology reveals
malignancy, en bloc complete or partial excision of the
rectum or vagina with the presacral mass becomes necessary
if the biopsy tract traversed one of these organs. In addition,
biopsies of tumors in this area can result in bowel perfora-
tion, bleeding, and fistulas. Biopsy of cystic lesions increases
the risk of secondary infection, and recurrence after resec-
tion. Inadvertent biopsy of a meningocele may lead to disas-
trous sequel such as meningitis and death.

Although historically surgeons have recommended com-
plete excision of any biopsy tract, recently there has been
discussion on leaving the biopsy tract in situ. Messick and
colleagues reported on 87 presacral tumors, of which preop-
erative tissue biopsies were obtained in 24/87 (28%). Only
4/24 (17%) underwent excision of the biopsy site to evaluate
the tissue (all negative for malignancy). The remaining 20
did not undergo surgical excision of the biopsy site and were
followed clinically (or by radiographic imaging) with no
reported tumor recurrences in the tract site [4]. Further inves-
tigation and evidence is needed before any definitive recom-

mendations can be made on avoidance of biopsy site excision
for malignant tumors.

Some patients benefit from neoadjuvant chemotherapy,
radiation, hormonal, or immunotherapy, and a tissue diagno-
sis is often required to make that determination. Large pelvic
desmoids can be removed more easily after reducing their
size with neoadjuvant radiotherapy. Preoperative chemother-
apy and radiotherapy improves outcomes with osseous
tumors such as Ewing’s sarcoma, osteogenic sarcoma, and
neurofibrosarcoma. Hormonal therapy has shown benefit in
reducing the size of giant aggressive angiomyxomas, and
immunotherapy is showing promise for treating advanced
chordomas [22-24]. Thus, when performed safely, a preop-
erative biopsy can optimize overall management [4, 19].

Classification

The presacral space is primarily composed of connective tis-
sue, nerves, fat, and blood vessels. Totipotential cells that
differentiate into three germ cell layers (endoderm, ecto-
derm, mesoderm) make up the complex embryologic poten-
tial space, which can lead to the development of a multitude
of tumor types. The original classification described by
Uhlig and Johnson divided tumors into congenital, neuro-
genic, osseous, and miscellaneous [29]. We have modified
and updated the classification scheme to subcategorize
tumors as malignant or benign, as this greatly impacts thera-
peutic approaches (Table 21.1).

Lesions found in the presacral space can be broadly classi-
fied as congenital or acquired and benign or malignant.
Congenital lesions result from abnormalities in embryological
processes (fusion of hindgut and proctodeum, degeneration of
the notochord, etc.), whereas acquired tumors develop from
remnant embryonic or other differentiated tissues found in the
presacral space. In general, two-thirds are congenital, of which
two-thirds are developmental cysts, with the next most com-
mon masses being neurogenic tumors [30]. Around 45-50%
are malignant or have malignant change within them [2, 31].
Understanding the various subtypes, disease behavior, and
malignant potential is essential to tailor treatment [16].

Epidermoid and Dermoid Cysts

Epidermoid and dermoid cysts (Fig. 21.4) are more common
in females, tend to be well circumscribed, have a thin outer
layer, result from defects during closure of the ectodermal
layer, and are typically benign. They occasionally communi-
cate with the skin surface creating a characteristic postanal
dimple and are histologically composed of keratinized strati-
fied squamous epithelium. The cysts are often misdiagnosed
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Table 21.1 Mayo classification of presacral tumors

Benign Malignant

Congenital Adrenal rest tumor Chordoma
Anterior sacral Germ cell tumor
meningocele
Developmental cysts | Malignant developmental
(dermoid, epidermoid | cysts
[aka epidermal], Teratocarcinoma
enterogenous [aka
rectal duplication],
tailgut [aka cystic
hamartomas/mucous
secreting], teratoma)

Neurogenic Ganglioneuroma Ependymoma
Neurofibroma Ganglioneuroblastoma
Schwannoma (aka Malignant schwannoma
neurilemoma) Neuroblastoma

Peripheral nerve sheath
tumors (aka
neurofibrosarcoma)
Primitive
neuroectodermal

Osseous Aneurysmal bone cyst | Chondrosarcoma
Giant cell tumor Ewing’s sarcoma
Osteoblastoma Giant cell tumor
Osteoma Myeloma
Simple bone cyst Osteogenic sarcoma

Plasmacytoma
Reticulum cell sarcoma
Spindle cell sarcoma

Miscellaneous | Aggressive Angiosarcoma
angiomyxoma
Benign GIST Carcinomasarcoma
Benign Degenerated hamartoma
hemagiopericytoma
Desmoid (aka Epithelioid sarcoma
fibromatosis)

Ectopic kidney Fibrosarcoma
Endothelioma Fibromyxoid sarcoma
Fibroma Histiosarcoma
Hamartoma Hydatid cyst
Hemangioma Leiomyosarcoma
Leiomyoma Liposarcoma
Lipoma Lymphoma
Lipofibroma Malignant desmoid
Myelolipoma Malignant
hemagiopericytoma
Pecoma Malignant GIST

Solitary fibrous tumor

Malignant solitary fibrous
tumor

Tuberculosis

Metastatic carcinoma

Myeloliposarcoma

Neuroendocrine tumors

Rhabdomyosarcoma

Small cell tumor

Spindle cell tumor

Squamous cell carcinoma

Undifferentiated sarcoma

GIST gastrointestinal stromal tumor

Fig. 21.4 MRI of dermoid cyst. (Reused with permission of Mayo
Foundation for Medical Education and Research, all rights reserved)

as perirectal abscesses and can become infected with manip-
ulation. Recurrently infected cysts have been associated with
the development of squamous cell carcinoma [1]. Dermoid
cysts may contain skin appendages (sweat glands, hair folli-
cles, sebaceous cysts) whereas epidermoid cysts do not [9].

Tailgut Cysts

Tailgut cysts (cystic hamartomas/mucous secreting cysts) are
congenital lesions arising from remnants of normally regress-
ing postanal primitive hindgut and are more common in
females. The cysts are lined with columnar epithelium and
can morphologically resemble the adult or fetal intestinal
tract [32]. They do not communicate with the rectal lumen
and are often multiloculated or biloculated, and well defined
and homogenous (Fig. 21.5). The presence of glandular or
transitional epithelium differentiates them from epidermoid
and dermoid cysts. Malignant transformation has been
reported in some series [27, 33-35].

Enterogenous Cysts

Enterogenous cysts (rectal duplication cysts) are more
common in women, often in communication with the rec-
tum, and are thought to derive from the developing hindgut.
Since they originate from endodermal tissue they can be
lined with squamous, cuboidal, columnar, or transitional
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epithelium. Unlike epidermoid, dermoid, and tailgut cysts
they have a well-defined muscular wall with a myenteric
plexus. The lesions tend to be multi-lobular with one domi-
nant and smaller satellite cysts. In order to be classified as
a rectal duplication cysts three anatomic criteria must be
met: the cyst must be attached to the alimentary tract; it
must be lined by a mucous membrane similar to that part of
the gastrointestinal tract; and it must possess a smooth
muscular coat. Enterogenous cysts are generally benign,
but there are case reports describing malignant transforma-
tion [25, 36].

Fig. 21.5 MRI of tailgut cyst. (Reused with permission of Mayo
Foundation for Medical Education and Research, all rights reserved)

Teratomas

Sacrococcygeal teratomas are neoplasms that may include
all three germ layers (totipotential cells), can contain both
solid and cystic components, and are more common in the
pediatric age group and females. These tumors can contain
tissues from almost any organ system including digestive,
nervous, respiratory, and skeletal [37]. Histologically, tumors
are referred to as either mature or immature, which reflects
the degree of cellular differentiation. The more recognizable
the elements (hair, bone, teeth) the more likely the tumor is
to be benign, although all should be viewed as potentially
malignant. Cystic components are typically benign whereas
solid components are more often associated with malignant
degeneration. The tumors can reach considerable size and
diagnosis is often delayed (Fig. 21.6a—c). Teratomas are
often associated with anomalies of the vertebra, urinary tract,
and anorectum [38]. The rate of malignancy correlates
strongly with age, being much less common beyond the sec-
ond decade [20, 39]. In infants only 7% of girls and 10% of
boys presented with malignancy prior to 2 months, whereas
the rates can be as high as 48% and 67%, respectively, after
2 months of age [40]. Malignant degeneration can occur in
adults, and incomplete or intralesional resection increases
the likelihood of malignant degeneration [41-43]. Because
of the diverse germ cell layers these lesions can transform
into squamous cell carcinoma (ectodermal origin), rhabdo-
myosarcoma (mesenchymal origin), or anaplastic (indeter-
minate cell of origin) tumors [3].

Chordomas
Sacrococcygeal chordomas are the most common malignant
tumor of the presacral space. The lesions are more common

in male patients and rarely encountered in those less than
30 years of age [2, 44]. They are thought to arise from vesti-

Phalanx

Fig. 21.6 (a) Massive cystic teratoma with sacral appendage. (b) CT of intrapelvic portion. (¢) CT of extrapelvic portion with fully developed
phalanx. (Reused with permission of Mayo Foundation for Medical Education and Research, all rights reserved)
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gial notochord tissue, which embryologically extends from
the base of the occiput to the caudal limit in the embryo. The
lesions can occur almost anywhere on the spinal cord but are
most commonly found in the pheno-occipital region at the
base of the skull and the sacrococcygeal region in the pelvis
[45, 46]. Symptoms are often vague and include low back,
pelvic, and buttock pain, which is aggravated by sitting and
alleviated by standing. As a result of the vague symptomol-
ogy diagnosis is often delayed and the tumors can reach con-
siderable size and result in constipation, fecal and urinary
incontinence, and sexual dysfunction. Centrally chordomas
contain extracellular mucin and can be soft, firm, or gelati-
nous. The tumors often contain areas of hemorrhage and can
invade or destroy bone and soft tissues and distend into adja-
cent regions. Local and distant recurrence rates have been
documented as 43% and 22%, respectively, and 5- and
10-year survival rates are 67% and 40% [47]. Resection with
negative margins is the treatment of choice [47-50].

Meningoceles

Anterior sacral meningoceles arise from protrusions of the
thecal sac through a defect in the sacrum, contain cerebrospi-
nal fluid, and can be seen in conjunction with presacral cysts
and lipomas. The classic radiographic finding is the “scimi-
tar sign” (sickle-shaped sacrum/hemisacral agenesis), which
is a unilateral well-marginated, crescent-shaped defect in the
lateral sacrum (Fig. 21.7). Symptoms can include headaches
related to postural changes and the Valsalva maneuver
(straining/coughing), low back and pelvic pain, constipation/
defecatory dysfunction, dyspareunia, and urinary urgency,
retention, or incontinence [51]. Anterior sacral meningoceles
can be associated with other congenital anomalies including

Fig. 21.7 CT pelvis scimitar sign. (Reused with permission of Mayo
Foundation for Medical Education and Research, all rights reserved)

urinary tract and/or anal malformations, uterine and/or vagi-
nal duplication, tethered spinal cord, and spina bifida. These
lesions should not be biopsied due to the risk of bacterial
contamination of the cerebrospinal fluid and development of
iatrogenic meningitis [52]. Surgical treatment consists of
obliterating the communication between the subarachnoid
space and herniated sac, detethering the spinal cord, and
resecting the congenital tumor [53].

Neurogenic Tumors

Neurogenic tumors arise from the peripheral pelvic nerve
plexus (Fig. 21.8a and b), make up approximately 10-15%
of all presacral masses, and typically affect younger patients
(median age 38). Although the vast majority (>90%) are
benign, at times differentiating benign from malignant
tumors can be difficult without a tissue biopsy. Schwannomas
and ependymomas are the two most commonly encountered
lesions [2, 26, 48]. Presenting symptoms can include neu-
ropathies and low back and pelvic pain. Benign and malig-
nant tumors have a high local recurrence rate, and survival
for malignant tumors is poor. Early detection and aggressive
surgical intervention are necessary to improve outcomes.
With the use of a nerve-sparing technique a function-
preserving resection can be safely completed with an overall
improvement in symptoms [54, 55]. The goal is sacral nerve
root preservation, but sacrifice may be required for extended
resections for malignant tumors.

Osseous Tumors

Osseous lesions that grow into the presacral space make
up less than 10% of presacral tumors and can arise from
bone, cartilage, fibrous tissue, and marrow. They are more
commonly found in males and half are malignant at the
time of diagnosis [18]. Osseous tumors can reach consid-
erable size and cause significant local destruction. They
have pronounced metastatic potential, with pulmonary
being the most common [56]. Although benign, giant cell
tumors of the sacrum can metastasize to the lung and
transform to a fulminate malignant variant, which has a
very poor prognosis [57].

Miscellaneous Lesions

Miscellaneous masses in the presacral space can include het-
erogeneous pathologies including carcinoids, gastrointesti-
nal stromal tumors, dermoids, angiomyxomas, metastatic
deposits, ectopic kidneys, and hematomas [58].
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Fig. 21.8 (a) T2 weighted pelvic MRI of neurofibroma extending from the third sacral foramina. (b) T1 weighted pelvic MRI of neurofibroma.
(Reused with permission of Mayo Foundation for Medical Education and Research, all rights reserved)

Currarino Syndrome

Surgeons seeing patients with presacral tumors should be
familiar with Currarino syndrome. Currarino syndrome,
described in 1981 is a rare congenital malformation associ-
ated with three main features: sacral malformation (agenesis
or sickle shape), hindgut anomaly, and presacral tumor [59].
It is an autosomal dominant disorder linked to mutations in
the HLXBY9 gene, although sporadic cases have been
described [59, 60]. To date, 43 heterozygous mutations have
been reported [61]. As a result, patients can present with
variable phenotypes including spinal cord anomalies (teth-
ered cord, thickened filum, syrinx), genitourinary malforma-
tions, anorectal and gynecological anomalies, and presacral
lesions. More than one presacral lesion can occur in the same
patient [62]. The most commonly associated presacral mass
is dermoid cyst, although teratomas have been identified in
25—-40% of cases. Malignancy in Currarino syndrome is rare
and only a small number of adult (1945 years old) patients
with malignant teratoma have been described [39, 63]. An
abnormal looking sacrum on imaging is often the tip off that
a patient has Currarino syndrome.

Management

The recommendation for treating presacral tumors has his-
torically been surgical resection. Operative indications
include known malignancy, concern for future malignant
transformation, alleviation of symptoms, and a consistent

increase in size (which may make future resection more
risky). Small tumors can be addressed independently by
colon and rectal surgeons specifically trained to manage these
lesions. Larger lesions, or those associated with neuromuscu-
loskeletal structures, are best managed by a multidisciplinary
team that can bring specialty expertise to decision-making
and assist in a safe surgical approach. For locally adherent
malignant tumors, en bloc removal of adjacent organs, soft
tissue, and bone is the goal of oncologic resection. At our
institution, we have established a decision-making algorithm
to guide the management of presacral tumors (Fig. 21.9a and
b). The principles that should guide the surgical team include
a function-sparing approach for benign lesions and an en bloc
oncologic approach for malignant lesions.

There is recent literature supporting nonoperative surveil-
lance (serial imaging) for small cystic lesions without symp-
toms or suspicious radiologic features [28], although the proof
for advisability of this approach needs further investigation.
Hopper and colleagues followed six cystic lesions with serial
imaging for a median of 20 months (range, 5-66). Interval
imaging ranged from every 6 months to every 2 years. At last
follow-up, four (67%) were noted to be stable in size [28]. In
our own practice, we consider an observational approach for
small (<5 cm), asymptomatic neurogenic tumors.

Multidisciplinary Team

An experienced multidisciplinary team is critical for opti-
mal outcomes in patients with complex presacral tumors
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Fig.21.9 (a) Proposed
treatment algorithm for purely
cystic lesions. (b) Proposed
treatment algorithm for solid

or heterogenous cystic

lesions. (Reused with
permission of Mayo
Foundation for Medical

Education and Research, all
rights reserved)
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orthopedic oncology, spine, neurosurgery, urology, vascu-
lar, and plastic surgery, as well as medical oncology, radia-
tion oncology, musculoskeletal radiologists, and
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anesthesiologists with special expertise in complex presa-
cral tumors [26, 65]. A formal discussion at multidisci-
plinary team conferences is essential for perioperative
planning and treatment.
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Neoadjuvant Therapy

Although many malignant presacral tumors, such as chon-
drosarcomas and chordomas, are poorly responsive to radio-
therapy and chemotherapy, there are a number which are
responsive. The addition of neoadjuvant therapy can decrease
tumor size, increase resectability, and potentially decrease
the rate of local recurrence. Compared to postoperative
administration, the irradiation treatment field in the preop-
erative setting is smaller and results in less morbidity.
Ewing’s and osteogenic sarcomas are often associated with
metastasis and neoadjuvant chemotherapy is a cornerstone of
therapy. Providing chemotherapy in a neoadjuvant setting
allows for treatment of micrometastatic disease prior to sur-
gery, as well as decreases delays in chemotherapy treatment
that may occur should the patient suffer postoperative
complications.

The use of neoadjuvant therapy for presacral sarcomas
has been extrapolated from protocols for treating soft tissue
sarcomas. Radiation therapy has been shown to decrease
local recurrence following resection of both retroperitoneal
and extremity sarcomas [66, 67]. Others have shown chemo-
therapy, with and without radiation, trends toward an
improved survival and decreases local and distant relapses
for extremity and retroperitoneal sarcomas [26, 68—70].

Due to small case series and heterogeneity in patient pop-
ulations, it is unclear if patients with malignant cysts benefit
from neoadjuvant chemoradiotherapy. We have used this
approach in patients with malignant cysts that have either
squamous cell carcinomas or adenocarcinomas within them,
with the rationale that chemoradiotherapy works well in
patients with adenocarcinomas of the rectum and squamous
cancers of the anus.

Preoperative Considerations

Optimizing patients for surgery is of paramount impor-
tance. When possible, anemia should be improved, pro-
tein calorie malnutrition enhanced, and debility reduced.
For patients presenting in a debilitated state, social work
consultation prior to surgery is important for postopera-
tive rehabilitation and care planning. To decrease intraop-
erative bleeding, preoperative selective coil embolization
of feeding vessels may be useful in some patients with
large vascular tumors like hemangiopericytomas
(Fig. 21.10a—c) [71].

For complex tumors, the multidisciplinary team should
review films and operative planning together before sur-
gery. Significant bleeding can occur with complex resec-
tions, and the blood bank should be alerted ahead of time to
make sure adequate product is available. An operating room
team (anesthesiologists, nurses, assistants, etc.) comfort-
able with complex pelvic surgery is needed for these
procedures.

Surgical Approach

The location, involvement of other pelvic structures, and sur-
geon experience dictates the operative approach. For tumors
superior to the S3—4 sacral bodies, a purely abdominal (ante-
rior) approach should be pursued, while lesions entirely infe-
rior to the S3—4 sacral bodies can be approached through a
posterior sacral incision. For tumors extending both proxi-
mal and distal to the S3—4 sacral bodies, a combined anterior
and posterior approach is often utilized (Fig. 21.11) [10, 21,
65].

Fig.21.10 (a) MRI of hemangiopericytoma. (b) Angiogram of hemangiopericytoma. (¢) Post-coil embolization of hemangiopericytoma. (Reused
with permission of Mayo Foundation for Medical Education and Research, all rights reserved)
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High level tumor
Consider abdominal
approach alone
Mid level tumor
Requires combined
abdominal and
posterior approach

Sacral level

|Low level tumor
Consider posterior
approach alone

Fig. 21.11 Relationship of tumor to sacral level and proposed
approach. (Reused with permission of Mayo Foundation for Medical
Education and Research, all rights reserved)

Posterior Approach

The patient is placed in a prone jackknife position and the
buttocks are taped apart (Fig. 21.12a). Depending on surgeon
experience and preference, an incision (midline, parasacral,
paracoccygeal, transverse, and curvilinear to the left of the
lower sacrum/coccyx and into the intergluteal fold) is cre-
ated. The dissection is carried down to the distal sacrum/coc-
cyx and through the anococcygeal ligament, taking care to
avoid damage to the sphincter complex. The centrally decus-
sating muscle fibers of the levator muscle (levator plate
region) are removed from the tip of the coccyx allowing
entry into the presacral space. A pseudocapsule is often
encountered and helps facilitate a safe dissection from sur-
rounding tissues including the rectum. A coccygectomy can
be performed to facilitate exposure and resection of larger
tumors or ones tethered to the coccyx (Fig. 21.12b). The sur-
geon may double-glove the non-dominant hand, and with the
index finger in the anal canal and lower rectum, push the
lesion outward to assist with dissection of the tumor from the
posterior wall of the rectum (Fig. 21.12c). If necessary, the
lower sacrum and/or coccyx can also be excised en bloc with
the tumor. If there is concern for local invasion a portion of
the rectal wall may need to be excised and the defect closed
in layers, otherwise the rectum should be left intact. Rectal
integrity can be evaluated with a rigid or flexible endoscope
and an air leak test performed by submerging the open opera-
tive field with irrigation.

There has been ongoing debate regarding the utility of
coccygectomy for every low presacral tumor. Some authors
advocate that coccygectomy improves exposure and
decreases the risk of recurrence, as the coccyx may harbor a

nidus of totipotential cellular remnants that may later evolve
into a recurrent cyst [31, 38, 42]. However, multiple studies
demonstrating low recurrence rates without coccygectomy
support the idea that routine coccygectomy is unnecessary
and potentially adds morbidity to patients. Singer et al. did
not perform a coccygectomy in six of the seven patients
(86%) with benign lesions in their study and saw no differ-
ence in recurrence [9]. Mathis and colleagues performed a
coccygectomy in 7/28 patients, all of whom underwent
resection of presacral tailgut cysts, and reported only a single
recurrence (4%) [27]. Messick et al. performed a coccygec-
tomy in 51% of the patients in their series (44/87) and did not
appreciate a difference in recurrence for those who did (14%)
and did not (20%) undergo resection of the coccyx [4]. We
favor coccygectomy in patients with sacrococcygeal terato-
mas which are uniformly adherent to the coccyx and likely
have the highest risk of recurrence if any cyst components
are left behind.

Abdominal and Combined Anterior
and Posterior Approach

For tumors completely above S3—S4 with no sacral involve-
ment a transabdominal approach can be utilized. If the upper
pole of the tumor extends above S3 a combined anterior and
posterior approach is usually indicated. Patients can be
placed in a variety of positions including supine, synchro-
nous (modified dorsal lithotomy), and modified “sloppy” lat-
eral (Fig. 21.13a—c). For larger tumors bilateral ureteral
stents can be placed after induction.

Depending on tumor characteristics (benign/malignant,
local invasion) and surgeon experience and comfort either an
open or minimally invasive approach is utilized. The abdo-
men is carefully explored to rule out disseminated disease
and other pathology. The lateral attachments of the sigmoid
colon are mobilized and the presacral space entered. Ureters
and superior hypogastric nerves are identified and preserved.
The mesorectum is dissected off the presacral fascia to the
level of the upper extension of the tumor. The rectum is
mobilized to facilitate identification and exposure of the
pathologic area of interest. If the tumor can be safely sepa-
rated circumferentially from the rectum, presacral fascia,
and lateral pelvic sidewalls the dissection can proceed until
the mass is removed. Bulky tumors make visualization diffi-
cult and may preclude safe dissection between the lesion and
rectum. In this event the rectum can be excised en bloc with
the tumor, and intestinal continuity reestablished following
removal. If the tumor invades both S2 or S3 nerve roots exci-
sion of the rectum en bloc with the mass and creation of a
permanent colostomy is appropriate since the patient will be
rendered incontinent. During mobilization of malignant
tumors, no structures attached to the specimen should be
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Fig.21.12 (a) Positioning
for posterior approach. (b)
Coccygectomy. (¢) Index
finger in anal canal to “push”
tumor outward facilitating
dissection. (Reused with
permission of Mayo
Foundation for Medical
Education and Research, all
rights reserved)
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Fig. 21.13 (a) Modified lateral position for anterior exposure vis a
midline (solid line) or ilioinguinal (dotted line) incision. (b) Anterior
exposure of vessels and tumor. (¢) Posterior approach to the sacrum.
(Reused with permission of Mayo Foundation for Medical Education
and Research, all rights reserved)

separated (ureter, bone, vasculature, nerve, etc.), instead they
should be removed en bloc with the tumor.

Substantial blood loss can occur during resection of large
presacral tumors, especially in those requiring en bloc
sacrectomy. Middle sacral vessels are often significantly
enlarged. Selective ligation of the middle sacral artery and in
some cases, the internal iliac vessels and their branches, can
reduce blood loss (Fig. 21.14). Preoperative catheter based
venous and/or arterial embolization can be considered when
significant bleeding is anticipated. Preservation of the ante-
rior division of the internal iliac artery and internal gluteal
branches reduces the risk of perineal and gluteal necrosis.
Multidisciplinary planning with vascular surgery is prudent
for cases where significant vascular dissection is anticipated,
especially for patients with prior irradiation or anticipated
distorted vascular anatomy.

For expected large pelvic or postsacral defects, a plastic
surgeon should be involved for tissue interposition/recon-
struction. Multiple options are available such as vertical rec-
tus abdominis myocutaneous (VRAM) flap, transverse rectus
abdominis (TRAM) flap, omental pedicle flap, gracilis flaps,
and gluteus myocutaneous flap (local or V=Y advancement)
closures.

Erdananns

Fig.21.14 Ligation of middle sacral and internal iliac vessel. (Reused
with permission of Mayo Foundation for Medical Education and
Research, all rights reserved)

Fig. 21.15 Placement of silastic mesh to protect pelvic vasculature
during posterior osteotomoties. (Reused with permission of Mayo
Foundation for Medical Education and Research, all rights reserved)

For extended sacral involvement it is often necessary to
change patient positioning. After the anterior dissection is
completed, the abdomen closed, and colostomy matured, the
patient is placed in a prone position for the posterior dissec-
tion. To reduce injury to vital structures (arteries/veins/ure-
ters) when performing the posterior sacral transection a
protective barrier (thick piece of silastic mesh or plastic
sheeting, laparotomy pads, etc.) can be placed directly ante-
rior to the sacrum (Fig. 21.15). The mesh will also help pro-
tect a pedicled flap that has been placed in the pelvis in
preparation for later extraction for perineal reconstruction
once the sacrum has been removed. After placing in a prone
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position, a midline incision is made over the sacrum and coc-
cyx down to the anus. The anococcygeal ligament is ligated
and levator muscles retracted bilaterally. Orthopedic surgery
can then continue with dissection of the gluteus maximus
muscles bilaterally, transection of the sacrotuberous and
sacrospinous ligaments (Fig. 21.16a), and division of the
piriformis muscles to expose the sciatic nerves (Fig. 21.16b).
An osteotomy is then performed at the desired level exposing

Fig.21.16 (a) Posterior

approach exposure of sciatic a
nerve. (b) Sacral nerve roots.

(¢) Ligation of thecal sac.

(Reused with permission of

Mayo Foundation for Medical

Education and Research, all

rights reserved)

and preserving uninvolved sacral nerve roots. For sacral
resection in the region of S2-S3 or higher, the thecal sac
should be closed with an absorbable suture to decrease issues
with cerebrospinal fluid leak or life threatening intra-dural
infection (Fig. 21.16¢). The tumor is then removed en bloc
with the sacrum, coccyx, and involved sacral nerve roots,
with or without the rectum. If both S3 nerve roots are sacri-
ficed a permanent colostomy is often necessary.

- o8
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Detached
gluteus
maximus
muscle

Divided
piriformis
- muscle

Internal
pudendal
" nerve & vessels
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Minimally Invasive Approaches

Minimally invasive surgery (MIS) has the potential to mini-
mize morbidity and enhance recovery. Laparoscopic and
robotic techniques are being more commonly described as
safe and feasible means for removing presacral tumors in
selected patients (Figs. 21.17 and 21.18) [23, 72-78].
Conditions in which a MIS only approach may not be feasi-
ble are very large tumors or malignant tumors that involve
the pelvic sidewall, sacrum, or multiple viscera. The overall
goals of the surgery must be kept in mind when making a
decision on the approach and include complete tumor resec-
tion, avoiding disruption of the tumor, and avoidance of
injury to surrounding anatomical structures.

Mullaney and colleagues at Mayo Clinic recently per-
formed a systematic review of the literature to determine the

Fig. 21.17 Robotic excision of a giant aggressive angiomyxoma tra-
versing through the levator muscle into the ischioanal space. (Reused
with permission of Mayo Foundation for Medical Education and
Research, all rights reserved). (https://doi.org/10.1007/000-33b)

Fig. 21.18 Robotic excision of a presacral cyst below S3 with trans-
vaginal extraction. (Reused with permission of Mayo Foundation for
Medical Education and Research, all rights reserved). (https://doi.
org/10.1007/000-33a)

feasibility and surgical outcomes of presacral tumors
approached using MIS techniques [79]. A total of 82 patients
were found that met inclusion criteria. The majority of
patients were female (n = 65; 79.2%), with a mean age of
41.7 years (range, 18-89 years). Seventy-three patients
(89.0%) underwent laparoscopic or combined laparoscopic-
perineal resection, and nine (10.8%) a robotic approach. The
conversion rate was 5.5%. The overall 30-day morbidity rate
was 15.7%, including one intraoperative rectal injury (1.2%).
Ninety-five percent (n = 78) of the tumors were benign.
Median length of stay was 4 days for both laparoscopic and
robotic groups. No tumor recurrence was noted during fol-
low-up [median 28 months (range, 5-71 months)]. They
compared their data from select patients to historical con-
trols from a systematic review of 1064 patients having an
open operation. Patients who undergo a minimally invasive
approach had a similar mean operating time (155 + 63 vs.
175 + 126 min), shorter hospital length of stay (4 vs. 9 days)
and comparable 30-day postoperative complications (16%
vs. 12.2%) [58]. Selection bias is obviously inherent to the
study design, and thus one technique cannot be considered to
be superior to another. However, these data suggest that MIS
approaches to presacral tumors are reasonably safe and effi-
cacious in select patients when undergoing operation by
highly experienced surgeons.

Outcomes

Due to the heterogeneity and rarity of presacral tumors, it is
difficult to draw any firm conclusions regarding outcomes
following treatment from the published literature. Most
reported series come from tertiary/quaternary referral cen-
ters, with cases accumulated over many years, or decades. As
one might expect, there is great variability in follow-up regi-
mens. This fact, and the absence of time-to-event (Kaplan—
Meier) calculation of recurrence rates in many series, renders
it impossible for the reader to gain more than a general
impression of outcomes.

The largest series published since 1975, when Uhlig and
Johnson updated the presacral tumor classification system,
are outlined in Tables 21.2 and 21.3 [2, 4, 8, 10, 14, 17, 18,
20, 26, 27, 29, 46, 47, 49, 50, 65, 80-82]. For ease of inter-
pretability the tables are separated into benign (Table 21.2)
and malignant (Table 21.3), and provide a high-level over-
view of the numbers and types of tumors presented. Series of
both benign and malignant tumors present data ranging from
8 to 48 years. Recurrence rates for benign masses range from
0% to 35%, with the highest recurrences noted for neuro-
genic tumors. Recurrence rates for malignant lesions range
from 0% to 48%, and it is uniformly noted that a RO resec-
tion with wide surgical margins is associated with lower
rates of local recurrence.


https://doi.org/10.1007/000-33b
https://doi.org/10.1007/000-33b
https://doi.org/10.1007/000-33a
https://doi.org/10.1007/000-33a
https://doi.org/10.1007/000-33a
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Table 21.2 Benign tumors

Date Author Institution Cases Classification Tumor types (n)
1975 Uhlig et al. [29] Portland Surgical Center 38 Congenital Mucus secreting cyst 16
Indeterminate cyst 7
Teratoma 2
Adrenal rest tumor 1
Epidermoid cyst 1
Neurogenic Ganglioneuroma 2
Neurolemmoma 1
Neurofibroma 1
Osseous Osteoma 1
Simple bone cyst 1
Inflammatory Abscess 2
Foreign body granuloma 1
Miscellaneous Lymphangioma 1
Desmoid 1
1985 Jao et al. [2] Mayo Clinic 69 Congenital Mucus-secreting cyst 16
Epidermoid cyst 15
Teratoma 15
Meningocele 2
Neurogenic Neurilemoma 7
Neurofibroma 3
Osseous Giant cell tumor 5
Aneurysmal bone cyst 1
Osteochondroma 1
Miscellaneous Lipoma 3
Leiomyoma 1
1993 Bohm et al. [80] Cleveland Clinic 20 Congenital Teratoma 9
Tailgut cyst 6
Epidermoid cyst 5
1995 Wang et al. [17] Chang Gung Hosp. 23 Congenital Epidermal cyst 10
Teratoma 3
Dermal cyst 2
Neurogenic Neurilemoma 2
Osseous Giant cell tumor 4
Miscellaneous Leiomyoma 1
Granuloma 1
2003 Lev-Chelouche et al. [18] Tel Aviv Univ. 21 Congenital Tailgut cyst 12
Neurogenic Schwanoma 3
Miscellaneous Leiomyoma 3
Fibroma 2
Angiomyxoma 1
2005 Glasgow et al. [8] Washington Univ. 27 Congenital Teratoma 8
Dermoid/epidermoid cyst 5
Rectal duplication cyst 2
Neurogenic Schwannoma/neurofibroma 5
Miscellaneous Leiomyoma 3
Other Not described 4
2009 Dozois et al. [26] Mayo Clinic 46 Neurogenic Schwannoma 28
Neurofibroma 17
Ganglioneuroma 1
2010 Mathis et al. [27] Mayo Clinic 31 Congenital Tailgut cyst 31
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Table 21.2 (continued)

Date

Author

Institution

Cases

Classification

Tumor types

2012

Macafee et al. [10]

General Infirmary

39

Congenital

Tailgut cyst

Epidermoid cyst

Teratoma

Neurogenic

Schwannoma

Ganglioneuroma

Miscellaneous

Myelolipoma

Lipoma

Mucinous cyst

Mucin secreting tumor

Solitary fibrous tumor

2013

Chereau et al. [14]

Hopital Saint-Antoine

38

Congenital

Tailgut cyst

Dermoid/epidermoid cyst

Teratoma

Rectal duplication cyst

2013

Messick et al. [4]

Cleveland Clinic

65

Congenital

Tailgut cyst

Epidermoid cyst

Teratoma

Dermoid

Rectal duplication cyst

Neurogenic

Schwannoma

Ganglioneuroma

Neurofibroma

Miscellaneous

Pecoma

Myelolipoma

Hemangiopericytoma

e il il il e B S R "N}

2014

Simpson et al. [20]

Mayo Clinic

21

Congenital

Teratoma

[\
—_

2016

Maddah et al. [82]

Mashhad Univ.

23

Congenital

Dermoid/epidermoid cyst

Tailgut cyst

Anterior meningocele

Teratoma

Duplication cyst

Neurogenic

Schwannoma

Osseous

Intra-osseous ganglion cyst

Miscellaneous

Fibromatosis

Hydatid cyst

Lipofibroma

Unknown

— = N = N = —=—=|w|

n number, NR not recorded

Table 21.3 Malignant tumors

Date | Author

Institution

Cases

Classification

Tumor types

(n)

1975 | Uhlig et al. [29]

Portland Surgical Center

25

Congenital
Neurogenic

Chordoma

Teratocarcinoma

Neurofibrosarcoma

Ependymoma

Osseous

Osteogenic sarcoma

Miscellaneous

Local & Metastatic cancers

Liposarcoma

Hemangioendothelial sarcoma

Undetermined tumor

Plasma cell myeloma

== = N (\O | = | = = DN | O

(continued)
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Table 21.3 (continued)

Date

Author

Institution

Cases

Classification

Tumor types

(n)

1981

Cody et al. [81]

MSKCC

39

Congenital

Chordoma

—_
W

Epidermoid carcinoma

Neurogenic

Neuroblastoma

Schwannoma

Ganglioneuroblastoma

Osseous

Chrondrosarcoma

Reticulum cell sarcoma

Ewing’s sarcoma

Plasmacytoma

Miscellaneous

Unclassified tumor

Hemangiopericytoma

Adenocarcinoma

Carcinoid

R RS BESSRRUSRETRET R NS R TS R N S

1985

Jao et al. [2]

Mayo Clinic

51

Congenital

Chordoma

[S¥]
o

Teratocarcinoma

Neurogenic

Neurofibrosarcoma

Ependymoma

Neuroblastoma

Osseous

Ewing’s sarcoma

Osteogenic sarcoma

Miscellaneous

Lymphoma

Myeloma

Fibrosarcoma

Undifferentiated sarcoma

1993

Bohm et al. [80]

Cleveland Clinic

Congenital

Chordoma

1995

Wang et al. [17]

Chang Gung Hosp.

22

Congenital

Chordoma

Teratocardinoma

Neurogenic

Neurofibrosarcoma

Ganglioneuroblastoma

Miscellaneous

Leiomyosarcoma

Undifferentiated sarcoma

Fibrosarcoma

Liposarcoma

Lymphoma

Histiocytoma

Unknown

== = = N QA === R === W == W

2001

McMaster et al. [49]

NCI

117

Congenital

Chordoma

—
—_
N

2003

Lev-Chelouche et al.

[18]

Tel Aviv Univ.

21

Congenital

Chordoma

Neurogenic

Malignant schwannoma

Osseous

Chrondrosarcoma

Osteosarcoma

Miscellaneous

Desmoid

Angiosarcoma

Fibrosarcoma

Epithelioid sarcoma

Squamous cell carcinoma

Lymphoma

— == = N == O

2005

Fuchs et al. [50]

Mayo Clinic

52

Congenital

Chordoma

W
[\

2005

Glasgow et al. [8]

Washington Univ.

Congenital

Chordoma

Teratocarcinoma

Neurogenic

Malignant schwannoma

Miscellaneous

Radiation induced sarcoma

Leiomyosarcoma

— ===

2009

Dozois et al. [26]

Mayo Clinic

43

Neurogenic

Neurofibrosarcoma

35

Ependymoma

Ganglioneuroblastoma

Neuroblastoma

—_— = O\
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Table 21.3 (continued)

Date | Author

Institution

Cases

Classification

Tumor types

(n)

2011 |Dozois et al. [65]

Mayo Clinic

37

Neurogenic

Neurofibrosarcoma

Osseous

Chrondrosarcoma

Osteosarcoma

Miscellaneous

Undifferentiated sarcoma

Liposarcoma

Leiomyosarcoma

Fibromyxoid sarcoma

GIST

Solitary fibrous tumor

2012 | Macafee et al. [10]

General Infirmary

17

Congenital

Chordoma

Miscellaneous

Multicystic Adenocarcinoma

Rhabdomyosarcoma

Leiomyosarcoma

Angiomyxoma

Liposarcoma

GIST

NET

2013 | Chereau et al. [14]

Hopital Saint-Antoine

Congenital

Chordoma

Miscellaneous

Degenerated hamartoma

Unknown sarcoma

2013 | Messick et al. [4]

Cleveland Clinic

23

Congenital

Chordoma

Teratoma

Osseous

Ewing’s sarcoma

Chrondrosarcoma

Miscellaneous

B-cell lymphoma

GIST

Neuroendocrine tumor

Myeloliposarcoma

Histiosarcoma

Squamous cell cancer

Liposarcoma

Fibrosarcoma

2014 | Simpson et al. [20]

Mayo Clinic

Congenital

Teratoma

2016 |Maddah et al. [82]

Mashhad University

27

Congenital

Chordoma

Germ cell tumor

Neurogenic

Ependymoma

Neuofibrosarcoma

Neuroblastoma

Primitive neuroectodermal

Osseous

Ewing’s sarcoma

Chrondrosarcoma

Plasmacytoma

Giant cell tumor

Miscellaneous

Locally invasive cancer

Liposarcoma

Carcinosarcoma

Spindle cell tumor

N =N S R NS R R i NS I NS e e B N i NS I e o T B T N S e e Y 'S I (S R NS R e R S R L NS N e N S R e e T e N * F =R N SR S N S e N e N RIS RN R o'

2018 |Pan et al. [46]

Xiangya Hospital

451

Congenital

Chordoma

451

2019 | Kerekes et al. [47]

Johns Hopkins, Duke, and the
Netherlands

1235

Congenital

Chordoma

1235

MSKCC Memorial Sloan Kettering Cancer Center, n number, NCI National Cancer Institute
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The largest body of literature regarding outcomes follow-
ing treatment of presacral masses is focused on chordomas.
McMaster et al. from the National Cancer Institute used data
from the Surveillance, Epidemiology and End Results
(SEER) database, over a 22-year period (1973-1995). Of
400 cases 33% were spinal, 32% cranial, 29% sacral, and 6%
were extra-axial. Fuchs et al. at Mayo Clinic reported on 52
patients who underwent surgical treatment for sacrococcy-
geal chordoma between 1980 and 2001 (21 years). They
found the most important predictor of survival was a wide
margin. All patients with a wide margin survived, and the
survival rate was significantly different from that for patients
who had either marginal or intra lesional excision. Lung
metastasis developed in 16 (31%), and all but three of those
patients also had a local recurrence [50]. Pan et al. from
Xiangya Hospital, China used the SEER database to identify
all patients diagnosed with primary spinal chordoma from
1973 to 2014. A total of 808 patients were identified and the
overall rate of distant metastatic cases was 8%. Three hun-
dred fifty-seven spinal chordomas (44%) were located in the
vertebral column, while 451 (56%) were located in the
sacrum or pelvis. Multivariate models showed age >60 years,
distant metastasis, and non-surgical therapies were indepen-
dently associated with reduced survival. Tumor site (verte-
brae vs. sacrum/pelvis) was not associated with survival for
primary spinal chordoma [46]. Kerekes and colleagues from
Johns Hopkins, Duke, and the Netherlands completed a sys-
tematic review and pooled cohort analysis (1980-2016) of
local and distant recurrence in patients undergoing resection
of sacral chordomas. They found 57 studies and 1235 cases
for review, and noted wide surgical margin was associated
with a lower rate of local recurrence; and wide surgical mar-
gin, female sex, and patient age >65 years was associated
with lower rates of distant recurrence [47].

Follow-Up and Observation-Only Patients

There are limited data on which to base any firm recommen-
dations regarding follow-up. In our practice we typically rec-
ommend an annual visit with digital rectal examination to
assess for recurrence in patients who had benign lesions
resected. A pelvic MRI is obtained 1-year post-resection,
and then again at 5 years. In the interim, if a mass is palpated,
pelvic imaging is performed. For malignant tumors, patients
typically undergo an annual physical examination, pelvic
MRI, and CT of the chest and abdomen for 5 years.
Collaboration with colleagues in medical and radiation
oncology is critical as part of postoperative surveillance and
need for adjuvant therapy. Recurrences, when they occur, are
considered for re-resection if a complete resection is
possible.

Patients with small, benign, asymptomatic tumors can
safely be approached in a nonoperative fashion and followed
if the patient is comfortable with this plan. For cystic lesions,
we recommend pelvic MRI every 5 years for a period of
10 years to assess the natural history of the lesion. If little
change to the size or morphology of the lesion is noted, lon-
ger intervals between imaging can be considered. Decision-
making is on a case-by-case basis. Patients should be
counseled that if any change in symptoms occur, it should
prompt a clinical and radiographic evaluation. For patients
with benign solid tumors such as schwannomas, we recom-
mend a similar follow-up.

Conclusions

Presacral tumors represent a rare group of both benign and
malignant lesions. Most benign lesions have malignant
potential and must be followed carefully if nonoperative
treatment is chosen. MRI is the best overall imaging study to
assist in diagnosis and operative planning. When performed
appropriately and selectively, a biopsy of the lesion may
assist in management of solid and heterogeneous cystic
lesions. The surgical principles that should guide a surgeon
who manages these lesions are a function-sparing approach
for benign lesions and an en bloc approach for malignant
lesions. Observation alone in some patients is acceptable
when a dedicated surveillance protocol is in place. As the
discovery of these tumors increases, more surgeons will be
asked to evaluate these patients. Given the broad differential
and significant implications of mismanagement, presacral
tumors should be evaluated and treated by surgeons at cen-
ters that have a large experience in managing these complex
tumors.
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