Int Surg 2015;100:1177-1184
DOI: 10.9738/INTSURG-D-15-00068.1

e 5
(COLLEGE I # (JIRVRGIENS?
‘_C:srﬂ‘gmmm ‘

Retrorectal Tumors in Adults: A 10-Year
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Due to the rarity and large diversity of the primary retrorectal tumors (RTs), the diagnoses
are often difficult and they can be misdiagnosed. We present our experience in light of
scarce information available on the clinical manifestations of RTs. The retrospective study
included 17 patients diagnosed as RTs between January 2004 and January 2014.
Demographic characteristics, length of symptoms, clinical findings, diagnostic methods,
evaluations on the treatment procedures and postoperative periods, pathology, complica-
tions, and length of hospital stay were recorded. A mean of 1.7 of patients were diagnosed
with RTs annually in our hospital. Patients comprised 12 females and 5 males. Pain and
discomfort were the most common symptoms at presentation. All the lesions were
evaluated by using magnetic resonance imaging (MRI) and computed tomography (CT),
and all the patients were treated operatively. Based on the preoperative MRI or CT
findings, an anterior approach was performed in 7 patients, a posterior approach in 6
patients, and combined approach in 4 patients. Mean size of tumors was 9.2 * 4.3 cm.
Epidermoid cyst (n = 8) was the most common tumor. Except for 1 case of liposarcoma, 16
tumors were confirmed to be of benign nature in histologic examination. Mean length of
hospital stay 12.4 * 6.8 days. Retrorectal tumors are heterogeneous and lead to diagnostic
difficulties. A high index of clinical suspicion is needed for diagnosis. Preoperative
imaging may be helpful in determining the course of treatment. Total excision of a
retrorectal tumor may alleviate pressure symptoms and confirm the diagnosis.
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Retrorectal tumors (RTs) occur in the anatomic
region known as the retrorectal space. This
space is restrained anteriorly by the mesorectal
fascia, posteriorly by the presacral fascia, inferiorly
by the levator ani muscle, superiorly by the perito-
neal reflection, and laterally by the iliac vessels and
ureters.' RTs constitute a heterogeneous group of
both benign and malignant tumors, which can be
categorized as congenital, neurogenic, osseous, mis-
cellaneous, or inflammatory.”® The population
prevalence of RTs remains unknown; however, the
estimated prevalence is one in every 40,000 hospital
admissions.”®

RTs generally remain asymptomatic or present
with nonspecific symptoms.” Therefore, RTs may be
overlooked unless a high index of suspicion is
present, and the diagnosis is established either
incidentally or during exploration for other pathol-
ogies. Moreover, RTs present difficulties in treatment
although improved techniques are used in periop-
erative care.'’

The scarcity in the information available on the
clinical manifestations of RTs has led to a hindrance
of the development of prospective, randomized
clinical studies. Almost all the information available
on RTs have been presented by small, single-center
studies and due to this scarcity of information, there
is no consensus on the ideal management for RT. In
this study, we aimed to present our clinical
experience to make a contribution to the literature.

Methods

The retrospective study included 17 patients who
were operatively treated for RT at Dicle University
Medical School General Surgery Clinic between
January 2004 and January 2014. Demographic
characteristics, length of symptoms, clinical find-
ings, diagnostic methods, evaluations on the treat-
ment procedures and postoperative periods,
pathology, and complications, and length of hospital
stay were recorded.

Diagnosis was confirmed by CT or MRI in all the
patients. A posterior, anterior or combined approach
(anterior or posterior) was preferred depending on
the CT and MRI findings.

Results

A total of 17 patients underwent surgery due to RT.
The patients included 5 men and 12 women with a
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mean age of 36.4 * 14.2 years and a mean tumor
size of 9.2 * 4.3 cm.

History and physical examination

Two patients (11.8%) were diagnosed incidentally
on gynecologic examination. Most of the patients
were referred to us from other clinics such as brain
surgery, orthopedics, or gynecology, and their most
common complaint at presentation was a pain in the
pelvic, sacral, lower back or perianal area, followed
by difficulty or tenesmus in defecation, palpable
perineal lump, lower urinary tract dysfunction, and
rectal hemorrhage. Moreover, some patients had
more than one complaint at presentation (Table 1).
In all the patients, the mean length of symptoms was
>1 year.

Imaging

MRI scans were obtained in 15 (88.2%), CT in 13
(76.5%), and rectosigmoidoscopy in 10 (58.9%)
patients (Fig. 1).

Histopathologic examination

Two patients were referred to our clinic after being
diagnosed with a benign RT from biopsy. No biopsy
was needed for the remaining 15 (88.2%) patients.
Final pathology revealed that epidermoid cysts (Fig.
2a and 3a) were the most common tumor (n = 8),
followed by schwannoma (n =2; Fig. 2b and 2c, and
3b), immature teratoma (n =2), ganglioneuroma (n=
1), hydatid cyst (n = 1), hematoma (n = 1),
diverticulitis (n = 1), and liposarcoma (n = 1). The
patient with liposarcoma was the only case with a
malignant tumor.

Surgical approach and follow-up

An anterior approach was performed in 7 patients, a
posterior approach (Fig. 3c) in 6 patients, and
combined approach in 4 patients. Two patients
underwent surgical extirpation with coccygectomy.
The patient with liposarcoma underwent total mass
excision and developed tumor recurrence at post-
operative month 7. In this patient, an en bloc
resection was performed followed by low anterior
resection due to the expansion of the upper half of
the rectum. One patient developed intraoperative
ureter injury and thus underwent primary anasto-
mosis. Another patient received intraoperative
compression and gauze packing due to intraopera-
tive hemorrhage, who then later developed lower
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urinary tract dysfunction in the postoperative
period. In addition, 1 patient developed wound
infection in the postoperative period. The mean
length of hospital stay was 12.4 * 6.8 days and all
the patients significantly improved at 1-year follow-
up, except for the patient with liposarcoma. This
study was approved by the Ethics Committee of
Dicle University Medical School.

Discussion

Retrorectal masses and presacral tumors are rare
entities. Due to this rarity, there is a scarcity in the
documentation of information about the manifesta-
tions of these tumors as well as the diagnostic
methods and imaging techniques, surgical proce-
dures, recurrence rates, and overall results. Howev-
er, knowledge of these masses and expertise in
management is essential because it is highly likely
that surgeons will have at least 1 patient with a RT
during their career."'°

Reported incidence of RTs ranges between 0.9
and 6.3 patients per year.*>'"'* Kwon et al found an
incidence rate of 1.6 patients per year'> and Messick
et al found it as 2.9 patients per year." In this study,
we found that 17 patients were detected with
retrorectal tumors over 10 years in our hospital,
which revealed that 1.7 patients were annually
diagnosed with RTs.

Congenital lesions account for the most common
retrorectal tumors. These lesions are usually benign
and are more commonly seen in females.*® How-
ever, the importance of gender in the epidemiology
of malignant congenital lesions remains unknown.
Messick et al reported that these tumors were more
common in females (77%) and the prevalence of
malignant lesions was higher in females (74%)." On
the other hand, Jao et al found a higher prevalence of
malignant retrorectal tumors in males,® whereas
Singer et al reported an equal rate between gen-
ders.'* Nevertheless, Duclos et al operatively treated
12 female patients and reported that 10 out of 12
patients had benign lesions.’® In our series, we
found that female gender is associated with retro-
rectal tumors (12/17), and the only patient with a
malignant RT was male.

Literature shows that RTs are generally asymp-
tomatic.">° In our series, 2 patients were inciden-
tally diagnosed during the gynecologic examination
for prolonged and irregular menstrual periods. RTs
may present with nonspecific signs and symptoms
and they have a great variety of manifesta-
tions.>®*!” This variability is associated with the
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location and diameter of the tumor, whether the
sacral root has been invaded or not, and the
presence or absence of infection.'** Macafee et al
reported that most of their patients presented with a
pain or discomfort in the lower back, over the
sacrum or in the perineal area.”' Similarly, pain or
discomfort in the pelvic, sacral, lower back, or
perianal area was the most common symptom in
our patients.

Most RTs may present with nonspecific signs and
symptoms and thus their prompt diagnosis is
usually difficult. A high index of suspicion is the
first step in the diagnostic process,'’ and CT and
MRI remain the gold-standard methods in the
diagnosis of RTs. CT can be used to visualize cortical
bone destruction, to determine the nature of the
lesion (solid or cystic), and also to determine
involvement of adjacent organs. MRI is more
valuable than CT because it is useful in assessing
the planes of resection and spatial relationship to
surrounding structures and also in determining the
most convenient management and imaging proce-
dures for each patient.”'**'~** In our series, most of
our patients had undergone CT in other clinics due
to various reasons. Prior to surgery, the patients
without MR contraindications were evaluated with
MRI, both for diagnosis and treatment.

Sigmoidoscopy can be used to determine trans-
mural tumor penetration.9 Proctoscopy may not
detect the small-scale lesions, but it can visualize the
extraluminal compression in large lesions." In our
study, sigmoidoscopy was performed in 10 patients
who had large tumor with extraluminal compres-
sion. Transmural mucosal penetration was not
detected in none of them.

The importance of preoperative biopsy in the
treatment of RTs remains controversial. Bullard
Dunn maintained that biopsy is safe in all ap-
proaches except for the transrectal approach.”
Messick et al proposed that biopsy can be performed
regardless of the risk of tumor seeding.! Ghosh et al
argued that preoperative local biopsy is normally
unnecessary because the decision of surgery is
rarely affected by biopsy findings.”® Wolpert et al
and Verazin et al suggested that biopsy should be
preferred only when the resection of the lesion is
difficult and the histodiagnosis is needed for
planning additional treatments such as chemother-
apy or radiation therapy.”* Biopsies can cause a
number of serious complications including fatal
septic complications, perforation, bleeding, and
fistulas. Moreover, tumor seeding is another serious
risk which may arise from biopsy.'**® In our series, 2
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Table 1 Characteristics of patients

Preoperative Mass
Case Age Gender Preoperative symptoms evaluation size (cm)
1 17 F Pelvic pain MRI 15X 8
2 38 F Defecation difficulty or tenesmus MRI/CT 8 X 6
3 39 M Occasional rectal bleeding CT 10 X7
4 46 M Defecation difficulty, pelvic pain MRI/CT 6 X7
5 72 M Pain radiating to the back and legs while defecation MRI/CT 4X5
6 20 F Perineal pain, palpable perineal lump MRI 5X3
7 30 F Perineal pain, lump in the gluteal region MRI 5X6
8 54 F Perineal pain MRI/CT 4 X5
9 33 F Pelvic, lower back pain MRI/CT 11 X 11
10 45 F Incidental vaginal bleeding MRI/CT 9 X8
1 29 F Pelvic, lower back pain MRI/CT 20 X 7
12 17 F Incidental pelvic pain, irregular menstrual cycles MRI 8 X6
13 35 F Lower back pain MRI/CT 13 X 9
14 27 F Lower back pain MRI/CT 4 X5
15 48 F Lower back pain MRI/CT 4 X7
16 27 M Pelvic and sacral pain CT 9 X8
17 41 M Pelvic pain, difficulty in defecation or tenesmus, urinary tract MRI/CT 15 X9

dysfunction

patients had undergone biopsy before presenting to
our clinic. We performed no biopsies for any patient,
considering that the biopsy results would not affect
our decision to operate and performing a biopsy
might lead to serious complications. In addition,
biopsy was contraindicated in 1 of our patients due
to hydatid disease (HD) in areas with HD endemics.

Retrorectal tumors are usually divided into 5
categories including congenital, neurogenic, inflam-
matory, osseous, or miscellaneous.>*%?° The classi-
fication of the tumors is summarized in Table 2.
Congenital tumors account for almost two-thirds of
all RTs and they can be cystic or solid tumors.
Developmental cysts, which may be caused by all 3
embryonic germ layers (endoderm, mesoderm, and

Fig. 1 (a) Axial contrast-enhanced CT
and (b) sagittal T2 MRI scans showing
presacral epidermoid cyst (arrow); (c)
Axial contrast-enhanced CT and (d)
sagittal T2 MRI scans showing presacral
schwannoma (arrow).
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ectoderm), constitute the largest group of congenital
retrorectal lesions. These cysts are usually benign
and more common in females.” In our study,
congenital epidermoid cyst (8/17) was the most
common type of RTs and most of them were found
in females. Teratomas are true neoplasms that
include elements of all 3 germ layers. For this
reason, they include epithelium of the digestive,
respiratory, and nervous systems. The nature of
these lesions can be either solid or cystic, but most of
them can have both of these components. Moreover,
they can have the potential for malignant degener-
ation.”'®*° In our study, teratomas were detected
only in 2 patients.
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Table 1 Extended

Operative Length of
approach Intraoperative complication Pathology Postoperative complications stay (days)
AA No Epidermoid cyst No 10
CA No Epidermoid cyst No 7
CA Bleeding Hematoma lower urinary tract dysfunction 15
AA no Immature teratoma  no 20
PA Rectal injury (primary suture) Diverticulitis No 29
PA No Epidermoid cyst No 7
PA No Teratoma No 13
PA No Epidermoid cyst No 7
AA No Schwannoma No 24
CA (coccygectomy)  No Schwannoma Wound infection, difficulty in 13
defecation
AA No Ganglioneuroma No 10
AA No Epidermoid cyst No 10
CA No Epidermoid cyst No 13
PA (coccygectomy) No Epidermoid cyst No 5
PA No Epidermoid cyst No 4
AA No Hydatid cysts No 7
AA Ureter injury (primary Liposarcoma Difficulty in defecation, 16
anastamosis) recurrence (second operation)

Neurogenic tumors, which account for 10% to
12% of RTs, are the second most frequently seen RTs
following congenital lesions. These tumors normally
originate from peripheral nerves and 85% of them
are benign.”?*3! In our series, 3 patients had
neurogenic tumors, with 2 of them presenting with
schwannoma and 1 of them with ganglioneuroma.

Miscellaneous tumors account for 12% to 16% of
RTs.>*?? In our series, only 1 patient was present
with hematoma, hydatid cysts, and liposarcoma,
who was also the only patient with a malignant
lesion.

Inflammatory tumors, which constitute 5% of all
RTs, generally arise from foreign substances such as
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barium and suture material or result from a
retrorectal or abdominal infection such as pelvic
sepsis, Crohn’s disease, and perforated diverticuli-
tis.?'*** In our study, only 1 patient had an
inflammatory tumor, which was caused by divertic-
ulitis.

RTs should be totally resected even if they are
asymptomatic because they can cause infection and
they have the potential for malignant degeneration.
The surgical approach should be planned depend-
ing on the preoperative MRI findings including the
size and extent of the lesion, involvement of
adjacent vital structures, whether the patient previ-
ously had extirpation of the primary tumor, and on

N
M /'?:
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Fig. 2 (a) Cyst wall construction lined
by squamous epithelium and keratinous
material in the lumen (H&E, X100); (b)
S-100 immunoreactivity in the tumor
(schwannoma) (immunoperoxidase A,
X100); (c) A tumoral structure of
schwannoma composed of fusiform
cells, which formed bundles crossing
each other (H&E, X100).
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Fig. 3 (a) Macroscopic appearances of
epidermoid cyst excised and
coccygectomy. (b) Macroscopic
appearances of schwannoma excised. (c)
Posterior approach for retrorectal tumor.

the expertise of the surgeon in pelvic or postsacral
anatomy."”*"**33 The anterior approach allows the
surgeon to control the proximal vascular structures
and to mobilize the rectum and other internal
organs. An anterior or combined approach is
usually performed for the lesions above the level
of S3, whereas the posterior approach is preferred
for the resection of small lesions below the level of
S3. In other words the superior limit can be reached
by digital rectal examination.®'*'® However, the
anterior approach should be avoided if the sacrum
is involved. If the adjacent organs are involved, an
en bloc resection should be performed, and a
combined approach can be preferred for large RTs,

Table 2 Classification of the retrorectal tumors

which could not be removed either by an anterior or
posterior approach alone.®'® In our study, an
anterior approach was performed in 7 patients, a
posterior approach in 6 patients, and combined
approach in 4 patients.

In the surgical intervention of RTs, the coccyx can
be transected in order to allow adequate exposure for
surgical exploration. Coccygectomy is reported to be
useful both for enhancing surgical exposure and for
reducing the recurrence risk which is associated with
the totipotential cellular remnants of the coccyx.”*>%
On the other hand, Messick et al suggested that
coccygectomy is not necessary and it increases the
mortality rate, and this view is favored by the findings

Congenital
(550/0 to 650/0)

Neurogenic
(10% to 12%)

Osseous
(50/0 to 11 0/0)

Miscellaneous

Inflammatory (5%) (12% to 16%)

Developmental cyst Neurofibroma Osteoma Perineal or pelvirectal Lipoma/liposarcoma
Dermoid abscess
Epidermoid
Tailgut cyst Ependymoma Osteogenic sarcoma Diverticulitis Fibrosarcoma
Teratoma Neurilemoma Ewing’s tumor Crohn’s disease Leiomyoma/
(schwannoma) leiomyosarcoma
Teratocarcinoma Ganglioneuroma Chondromyxosarcoma  Foreign body Hemangioma
granuloma
Chordoma Giant cell tumor Infectious granulomas Carcinoid tumors
Anterior sacral Hemangioendothelial
meningocele sarcoma
Rectal duplication Extra-abdominal
desmoid
Adrenal rest tumor Plasma cell myeloma
Endothelioma

Pelvic ectopic kidney
Hydatid cyst
Hematoma
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of other studies."””>*® We suggest that the coccyx
should be preserved unless an en bloc resection is
required for the tumors densely adhered to the
coccyx. We performed coccygectomy in 2 female
patients due to the presence of a schwannoma.

Intraoperative hemorrhage, a serious complica-
tion of retrorectal surgeries, may occur when the
major vessels are impaired or the presacral venous
plexus is lacerated. Therefore, the surgeon should be
extremely careful to avoid injury to the vessels and
the presacral venous plexus. Lin et al reported that
intraoperative hemorrhage occurred in 2 of their
patients due to the injury to the presacral venous
plexus, and the hemorrhage was stopped by using
Xu'’s hemostasis procedure.'” In our study, intraop-
erative hemorrhage occurred only in 1 patient and
the hemorrhage was controlled by intraoperative
gauze packing.

In the postoperative period, wound infection was
detected in 1 of our patients (5.9%). Jao et al
reported a similar rate (10%) for postoperative
infections.” Recurrence occurred only in the patient
with a malignant RT, and the patient was reoperated
on and still being followed up in our clinic. Two
patients had difficulty with defecation and 1 patient
developed lower urinary tract dysfunction.

With the improvements in laparoscopic surgery,
laparoscopic resections of RTs have been reported
by several studies.'>'*>?*® The studies demonstrat-
ed that the laparoscopic approach had major
benefits of smaller wound, less postoperative pain,
and it facilitated excellent visualization of the deep
structures in the retrorectal space, which prevents
vessel and nerve injuries. Kye ef al performed
laparoscopic surgery in 3 patients and concluded
that laparoscopic approach may be a meaningful
method in abdominal approach for the resection of
benign retrorectal tumors.'” Duclos et al reported
that laparoscopic resection of RTs is a reliable,
feasible, useful approach, and it allows complete
excision of tumors located in the retrorectal space
with low morbidity.'?

Transanal endoscopic microsurgery (TEM) is a
minimally invasive technique. It has been employed
in the excision of benign RTs by Serra Aracil et al**
and Zoller et al.* They reported no significant
complications and complete excision of the cysts.

Conclusion
Retrorectal tumors are rare and lead to diagnostic

difficulties. They usually present with nonspecific
symptoms or may be diagnosed incidentally during
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exploration for other pathologies. A high index of
clinical suspicion is needed for diagnosis. MRI and
CT aid in the detection of retrorectal tumors and
provide help in the determination of surgical
approach. Biopsy is usually not required. Total
excision of the tumor with negative resection
margins is advised for relieving pressure symptoms
and also for establishing a definitive diagnosis.
Patients with retrorectal tumors should be treated in
a major tertiary hospital by surgeons who have
advanced knowledge and experience in pelvic
surgery.

References

1. Messick CA, Hull T, Rosselli G, Kiran RP. Lesions originating
within the retrorectal space: a diverse group requiring
individualized evaluation and surgery. | Gastrointest Surg
2013;17(12):2143-2152

2. Glasgow SC, Birnbaum EH, Lowney JK, Fleshman JW, Kodner
IJ, Mutch DG et al. Retrorectal tumors: a diagnostic and
therapeutic challenge. Dis Colon Rectum 2005;48(8):1581-1587

3. Church JM, Raudkivi PJ, Hill GL. The surgical anatomy of the
rectum-a review with particular relevance to the hazards of
rectal mobilisation. Int | Colorectal Dis 1987;2(3):158-166

4. Uhlig BE, Johnson RL. Presacral tumors and cysts in adults.
Dis Colon Rectum 1975;18(7):581-589

5. Jao SW, Beart RW Jr, Spencer R], Reiman HM, Ilstrup DM.
Retrorectal tumors. Mayo Clinic experience, 1960-1979. Dis
Colon Rectum 1985;28(9):644-652

6. Stewart R], Humphreys WG, Parks TG. The presentation and
management of presacral tumours. Br | Surg 1986;73(2):153-
155

7. Wolpert A, Beer-Gabel M, Lifschitz O, Zbar AP. The
management of presacral masses in the adult. Tech Coloproctol
2002;6(1):43—-49

8. Li GD, Chen K, Fu D, Ma X]J, Sun MX, Sun W et al. Surgical
strategy for presacral tumors: analysis of 33 cases. Chin Med |
(Engl) 2011;124(23):4086-4091

9. Neale JA. Retrorectal tumors. Clin Colon Rectal Surg 2011;24(3):
149-160

10. Hobson KG, Ghaemmaghami V, Roe JP, Goodnight JE, Khatri
VP. Tumors of the retrorectal space. Dis Colon Rectum 2005;
48(10):1964-1974

11. Cody HS 3rd, Marcove RC, Quan SH. Malignant retrorectal
tumors: 28 years’ experience at Memorial Sloan-Kettering
Cancer Center. Dis Colon Rectum 1981;24(7):501-506

12. Kye BH, Kim HJ, Cho HM, Chin HM, Kim JG. Clinicopath-
ological features of retrorectal tumors in adults: 9 years of
experience in a single institution. ] Korean Surg Soc 2011;81(2):
122-127

13. Kwon HY, Hur H, Min BS, Kim NK, Sohn SK, Cho CH.
Clinicopathological features of retrorectal tumors in an adult:

1183

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq



OoGUzZ

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

a case report and review of the literatures. | Korea Soc
Coloproctol 2008;24(4):292-297

Singer MA, Cintron JR, Martz JE, Schoetz DJ, Abcarian H.
Retrorectal cyst: a rare tumor frequently misdiagnosed. | Am
Coll Surg 2003;196(6):880-886

Duclos ], Maggiori L, Zappa M, Ferron M, Panis Y.
Laparoscopic resection of retrorectal tumors: a feasibility
study in 12 consecutive patients. Surg Endosc 2014;28(4):1223—
1229

Pidala MJ, Eisenstat TE, Rubin R], Salvati EP. Presacral cysts:
transrectal excision in select patients. Am Surg 1999;65(2):112—
115

Buchs N, Taylor S, Roche B. The posterior approach for low
retrorectal tumors in adults. Int | Colorectal Dis 2007;22(4):381-
385

Hjermstad BM, Helwig EB. Tailgut cysts. Report of 53 cases.
Am ] Clin Pathol 1988;89(2):139-147

Lin C, Jin K, Lan H, Teng L, Lin J, Chen W. Surgical
management of retrorectal tumors: a retrospective study of a
9-year experience in a single institution. Onco Targets Ther
2011;2011(4):203-208

Gordon PH, Nivatvongs S. Retrorectal tumors. In: Principles
and Practice of Surgery of the Colon, Rectum, and Anus. 3rd ed.
New York: Informa Healthcare, 2007:353-368

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

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

Sagar A], Koshy A, Hyland R, Rotimi O, Sagar PM.
Preoperative assessment of retrorectal tumours. Br | Surg
2014;101(5):573-577

Yang BL, Gu YE, Shao W], Chen HJ, Sun GD, Jin HY ef al.
Retrorectal tumors in adults: magnetic resonance imaging
findings. World | Gastroenterol 2010;16(46):5822-5829

Bullard Dunn K. Retrorectal tumors. Surg Clin North Am 2010;
90(1):163-171

Ghosh J, Eglinton T, Frizelle FA, Watson AJ. Presacral tumours
in adults. Surgeon 2007;5(1):31-38

1184

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

RETRORECTAL TUMORS IN ADULTS: A 10-YEAR RETROSPECTIVE STUDY

Verazin G, Rosen L, Khubchandani IT, Sheets JA, Stasik ]JJ,
Riether R. Retrorectal tumor: is biopsy risky? South Med | 1986;
79(11):1437-1439

Coco C, Manno A, Mattana C, Verbo A, Sermoneta D,
Franceschini G et al. Congenital tumors of the retrorectal
space in the adult: report of two cases and review of the
literature. Tumori 2008;94(4):602-607

Strupas K, Poskus E, Ambrazevicius M. Retrorectal tumours:
literature review and vilnius university hospital “santariskiu
klinikos” experience of 14 cases. Eur | Med Res 2011;16(5):231—
236

Hickey RC, Martin RG. Sacrococcygeal teratomas. Ann N Y
Acad Sci 1964;114(2):951-957

Hassan I, Wietfeldt ED. Presacral tumors: diagnosis and
management. Clin Colon Rectal Surg 2009;22(2):84-93

Serra Aracil X, Gémez Diaz C, Bombard6 Junca J, Mora Lopez
L, Alcantara Moral M, Ayguavives Garnica I et al. Surgical
excision of retrorectal tumour using transanal endoscopic
microsurgery. Colorectal Dis 2010;12(6):594-595

Woodfield JC, Chalmers AG, Phillips N, Sagar PM. Algo-
rithms for the surgical management of retrorectal tumours. Br
J Surg 2008;95(2):214-221

Lev-Chelouche D, Gutman M, Goldman G, Even-Sapir E,
Meller I, Issakov ] et al. Presacral tumors: a practical
classification and treatment of a unique and heterogeneous
group of diseases. Surgery 2003;133(5):473-478

Izant R] Jr, Filston HC. Sacrococcygeal teratomas. Analysis of
forty-three cases. Am | Surg 1975;130(5):617-621

Miles RM, Stewart GS Jr. Sacrococcygeal teratomas in adult.
Ann Surg 1974;179(5):676-683

Konstantinidis K, Theodoropoulos GE, Sambalis G, Georgiou
M, Vorias M Anastassakou K et al. Laparoscopic resection of
presacral schwannomas. Surg Laparosc Endosc Percutan Tech
2005;15(5):302-304

Marinello FG, Targarona EM, Luppi CR, Bogufa I, Molet ],
Trias M. Laparoscopic approach to retrorectal tumors: review
of the literature and report of 4 cases. Surg Laparosc Endosc
Percutan Tech 2011;21(1):10-13

Zoller S, Joos A, Dinter D, Back W, Horisberger K, Post S et al.
Retrorectal tumors: excision by transanal endoscopic micro-
surgery. Rev Esp Enferm Dig 2007;99(9):547-550

Int Surg 2015;100

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq



