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Abstract 

Objectives  Nationwide criteria regarding patients with sacrococcygeal teratoma (SCT) are still lacking in Egypt. 
We aimed to present a multicenter study regarding the management and outcomes of this tumor to evaluate our 
national treatment strategy.

Methods  A retrospective analysis including all patients with SCT who were managed at four major Egyptian centers 
between 2013 and 2023. Clinical data, surgical approaches, and short- and long-term outcomes were discussed.

Results  The study included 95 patients (74 were females). Antenatal diagnosis was reported in 25% of patients. 
Seventy-one patients (74.7%) were classified as Altman type I/II. Surgery was performed via a perineal approach in 75 
patients, whereas the remaining 20 underwent a combined abdominoperineal approach. Vertical elliptical incision 
with midline closure was conducted in 51.5% of patients, followed by classic or modified chevron incisions. Benign 
mature teratoma was detected in 82% of patients. At a median follow-up of 57 months, eight patients (8.5%) had 
relapsed. The 5-year overall survival (OS) and event-free survival (EFS) of all patients were 94% and 91%, respectively. 
In the after-care monitoring, 19 patients (20%) had urinary or bowel dysfunctions. Nine of them were managed using 
medications. Clean intermittent catheterization was practiced in another five patients. The remaining five underwent 
further surgical interventions.

Conclusion  Favorable outcomes were achieved in our country during the last decade. Diverse perineal incisions 
were performed for resection, and vertical elliptical with midline closure was the commonest. During follow-up, 20% 
of patients developed urological or bowel dysfunctions that required medical and surgical treatment modalities 
to improve their quality of life.
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Introduction
Sacrococcygeal teratoma (SCT) is a germ cell neoplasm 
that originates from the coccyx and contains all three 
germ layers [1]. Although SCT is the most common 
tumor in neonates, it is a rare entity with an estimated 
incidence of one patient in 40,000 live births with a 
prevalence in females [2, 3]. About 18% of all cases are 
presented with additional congenital anomalies [4]. In 
the majority of patients, the diagnosis is obvious due to 
the presence of a noticeable mass in the sacrococcygeal 
region during the neonatal period. However, patients 
with huge pelvic components have been referred later 
due to symptoms of urine retention, or constipation, or 
palpable pelviabdominal mass [5]. Doppler ultrasound 
and magnetic resonance imaging (MRI) are the current 
radiological modalities of choice [6].

The majority of patients have benign pathology; com-
plete tumor resection (via perineal approach) is the 
cornerstone for the treatment and is associated with 
long-term disease-free [7]. A combined perineal and 
abdominal approach is crucial for lesions with intrapelvic 
extension. The abdominal component can be performed 
laparoscopically in selected patients [8]. Malignant 
tumors are rarer, and the administration of platinum-
based chemotherapy is imperative besides surgery. Inter-
disciplinary management can achieve an overall survival 
of up to 80% [1, 9, 10]. Operative complications include 
hemorrhage due to injury of median sacral artery [11] 
and tumor rupture with subsequent recurrence [12]. 
Additionally, functional problems related to urological 
and bowel control [13] and unsatisfactory scars may be 
encountered during long-term follow-up [14].

Due to the paucity of SCT, single institutional series 
with relatively limited numbers of cases were conducted 
in Egypt to report the outcomes [15–17]. However, 
nationwide criteria regarding patients with this tumor are 
still lacking. Thus, the authors of this study aimed to pre-
sent the first Egyptian multicenter experience regarding 
clinical data, management, and outcomes to assess our 
national treatment strategy.

Material and methods
We retrospectively reviewed the medical records of all 
patients with SCT who were treated within four major 
Egyptian institutions (Tanta, Ain Shams, Assiut, and 
Alexandria) including their affiliated regional hospitals 
from January 2013 to January 2023. Neonatal and late-
presenting cases with histopathological diagnosis of SCT 
were included in the analysis. Late presentation was con-
sidered as any patient presenting with SCT after 1 month 
of birth. The patients who were lost to follow-up were 
excluded from the study. The research ethics commit-
tee board of Tanta University, as the lead coordinating 

center, has reviewed and approved the study proposal 
(approval code: 36264PR189). Due to the retrospective 
nature of the study, the written consents of the patients’ 
parents were waived.

A uniform data set was designed by the first author, 
and then it was reviewed by the senior authors of all 
participating centers. The patients’ data have been 
retrieved from the written medical files by the authors 
of the four participating institutions. The retrieved data 
included patients’ demographics, Altman’s classifica-
tion [18], imaging characteristics, surgical incisions and 
approaches, complications happened, pathological types, 
tumor recurrence, short and long-term outcomes, and 
survival rates. The radiological images of all included 
patients who were treated at the participating cent-
ers were captured by cameras and electronically stored. 
Wound infection, dehiscence, necrosis, or unsatisfactory 
cosmetic scars were reported. Broad-spectrum antibiot-
ics (third-generation cephalosporin and metronidazole) 
were administered to all patients in the perioperative 
period, and wound inspection and careful dressing were 
performed daily to minimize wound infection. Addition-
ally, postoperative bowel and urinary functions were 
documented. Recurrence was defined as a tumor (proved 
to be SCT) recurring during follow-up after its success-
ful primary radical resection. The monitoring schedule 
was conducted according to institutional internal guide-
lines, and follow-up data were collected until May 2023. 
Clinical assessment, serum alpha-fetoprotein (AFP), and 
imaging scans were routinely performed in the follow-
up visits. The overall survival (OS) and event-free sur-
vival (EFS) rates were estimated using the Kaplan–Meier 
method and reported at 5 years.

Results
Clinical characteristics
A total of 95 patients with SCT (78% females) were iden-
tified and enrolled in the analysis. The age at first pres-
entation of all patients ranged from day 1 to 26 months. 
The antenatal diagnosis was reported in 25% of all 
patients (n = 24) using antenatal ultrasonography at a 
median gestational age of 26 weeks (range: 23–31 weeks). 
Intrauterine fetal intervention was not performed in any 
patient with antenatal diagnosis, and abortion was not 
permitted as per the Egyptian laws for SCT upon ante-
natal diagnosis. Cesarean section was the delivery mode 
for all patients who were diagnosed antenatally. Fifty-
two patients (55%) were diagnosed at birth or during 
the neonatal period with a median age of 2 days (range: 
1–28 days). Late presentation, after the neonatal period, 
was observed in 19 patients (20%). Out of them, 14 
patients were diagnosed within the first year of age. The 
remaining 5 patients were presented after 1  year with a 
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median age of 17.5 months. Associated congenital anom-
alies were detected in 15 patients (15.8%). Regarding 
diagnostic imaging modalities, Doppler ultrasound and 
MRI were performed for all included patients. Thirty-
seven patients underwent additional computed tomogra-
phy (CT) scans for the delineation of the tumor extension. 
The majority of patients (71/95, 74.7%) were classified as 
Altman type I and type II tumors. The patients’ clinical 
characteristics are summarized in Table 1.

Management and after‑care outcome
Surgical resection of the primary lesion and the coc-
cyx was performed for all included cases. Eighty-eight 
patients (92.7%) were managed as elective scheduled pro-
cedures, whereas the remaining 7 were operated on as 
urgent interventions due to bleeding within the tumor. 
Out of the 7 patients, three were diagnosed antenatally, 
and they underwent urgent surgery just after delivery 
by cesarean section. The remaining four patients were 
diagnosed following birth, and during the prepara-
tion for elective surgery, hemorrhage within the tumor 
was discovered, and urgent surgical resection was per-
formed. The urgent interventions for these patients were 
to avoid irreversible hypovolemic shock and circulatory 

failure. The surgical procedure was conducted via the 
perineal approach alone in 79% of all patients (n = 75). 
The remaining 20 children (21%) underwent surgery 
using a combined abdominoperineal approach to facili-
tate tumor excision. Resection of the abdominal compo-
nent was done by laparotomy in 19 patients, whilst only 
one underwent complete laparoscopic excision of the 
abdominal component. Regarding the perineal incisions, 
vertical elliptical incision with midline closure was the 
commonest incision that was conducted in 49 patients 
(51.5%). Of them, 39 patients underwent a vertical clo-
sure in the natal cleft, whilst the remaining 10 cases had 
an inverted-Y-shaped closure to accommodate excess 
skin due to irregular tumors. The classic chevron inci-
sion with transverse closure was performed in 28.5% of 
patients (n = 27). A chevron incision with a slight verti-
cal extension was adopted in 19 cases (20%). Concerning 
intraoperative complications, severe bleeding occurred 
during surgery in four patients. Surgical ligation, electro-
cautery, and sealing devices were successful in control-
ling the bleeding in three patients, whereas one patient 
underwent temporary packing and reexploration after 
2 days. This patient had an iatrogenic injury to the exter-
nal anal sphincter (additionally to severe bleeding) that 
was managed by surgical repair and proximal defunc-
tioning colostomy to prevent perineal sepsis. Localized 
intraoperative tumor rupture happened in another three 
cases. There were no intraoperative deaths among the 
included patients. Three patients died in the first 10 days 
after surgery due to septic and metabolic complications. 
One of them underwent a second surgery to close a burst 
abdominal midline wound. Minor wound infection was 
encountered during the early follow-up period in 14 
patients (14.8%). Eight patients (8.5%) had superficial 
postoperative wound dehiscence that was managed by 
local dressings and healed by secondary intention with-
out further suturing. Two patients underwent a revision 
of the perineal scar during the follow-up period.

The majority of resected tumors were of benign mature 
type (n = 78, 82%), followed by immature teratoma and 
malignant teratoma. Figure 1 demonstrates the distribu-
tion of pathological types among the included patients. 
Platinum-based adjuvant chemotherapy was adminis-
tered to the seven patients with confirmed malignant 
pathology. The follow-up duration ranged between 6 and 
98  months (median: 57  months). Eight patients (8.5%) 
had a local malignant recurrence, and the diagnosis 
was based on imaging, raised level of serum AFP, and a 
biopsy. Four of them had previous malignant pathology, 
three patients were of the benign type, and one case had 
immature teratoma in the primary pathology. Chemo-
therapy was administered to all patients who had local 
recurrence, and two of them underwent a second surgical 

Table 1  The patients’ clinical characteristics

Parameters (total number of patients = 95) Number 
of patients 
(%)

Gender
  Female 74 (78%)

  Male 21 (22%)

Age at diagnosis
  Antenatal 24 (25%)

  At birth or neonatal 52 (55%)

  Late presentation 19 (20%)

Associated anomalies
  No 80 (84.2%)

  Yes 15 (15.8%)

    Congenital heart diseases 6

    Renal anomalies 5

    Currarino syndrome 4

Altman classification
  I 39 (41%)

  II 32 (33.7%)

  III 18 (19%)

  IV 6 (6.3%)

Type of perineal incision
  Vertical elliptical with midline closure 49 (51.5%)

  Classic chevron with transverse closure 27 (28.5%)

  Chevron with a slight vertical extension 19 (20%)
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resection. Out of the eight patients; two patients died due 
to disease progression, whereas the remaining six had 
complete regression. At the end of follow-up time, five 
patients died, and the remaining 90 patients were alive 
and disease-free. The 5-year OS and EFS of all patients 
were 94% and 91%, respectively, as depicted in Fig. 2.

Functional outcome
Seven patients (7.4%) had urological functional prob-
lems in the after-care follow-up. Five of them were Alt-
man III, and the remaining two had Altman IV tumors. 
Out of the seven patients, two were diagnosed with an 
overactive bladder that was successfully managed using 

Fig. 1  The distribution of pathological types among the included patients

Fig. 2  The overall and event-free survival of all patients
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anticholinergic medications (oxybutynin 0.5 mg/kg twice 
daily). The urodynamic diagnosis of neurogenic bladder 
with normal capacity was established in five patients. 
Clean intermittent catheterization (CIC) was practiced in 
those patients. Two patients (who had Altman IV tumors) 
underwent further surgical procedures. Insertion of a 
suprapubic catheter was conducted in one of them, and 
the remaining patient underwent a Mitrofanoff catheter-
izable channel without bladder augmentation.

During clinical follow-up, constipation with or without 
fecal soiling was encountered in 12 patients (12.6%). Eight 
patients had Altman III tumors, whereas the remaining 
four were Altman II type. Out of the 12 patients; seven 
were managed using oral laxatives. Two patients had 
additional rectal irrigation besides laxatives. The remain-
ing three patients underwent further surgery for the 
management of fecal incontinence in the form of an ante-
grade continence enema (ACE). Overall, four patients 
had both urinary and bowel functional problems, and all 
of them were Altman III/IV neoplasms.

Discussion
The authors report the first Egyptian multicenter study 
concerning SCT to assess a national management strat-
egy. This series highlighted the clinical characteristics and 
the surgical modalities for children with this uncommon 
neoplasm. Our findings with regard to female predomi-
nance, age groups at diagnosis, rates of associated con-
genital anomalies, and typical clinical presentations were 
in line with previous international publications [6, 19–
21]. Antenatal diagnosis is crucial to avoid tumor rupture 
and to determine the timing and the approach of deliv-
ery. In our study, 25% of index patients were diagnosed 
antenatally. Two recent studies conducted in the UK and 
Japan declared that antenatal diagnosis was established 
in 44% and 41.4% of their patients, respectively [22, 23]. 
Such a difference mandates increasing the awareness of 
antenatal diagnosis of SCT among obstetricians in our 
country. Fetuses with SCT are at a high risk of developing 
perinatal morbidities, and the diagnosis before 20 weeks 
of gestational age is a predictor for potential mortality 
[24]. Thus, the delivery of any fetus with antenatal diag-
nosis of SCT should be delayed as possible to allow for 
further fetal maturation. However, intrauterine inter-
vention for tumor resection is performed for diligently 
selected fetuses with progressive high-output cardiac 
failure [25].

Surgery is indicated for all children with SCT as origi-
nally described by Gross et  al. [26]. Complete tumor 
resection, reconstruction of perineal muscles, and resto-
ration of normal perineal and gluteal shape are the aims 
of the surgical procedure. In our study, the authors used 
three perineal incisions to allow excision of the lesion. 

The traditional chevron and modified chevron incisions 
were adopted in 28.5% and 20% of patients, respectively. 
Both incisions are still satisfactory due to achieving most 
of the procedure’s goals [27, 28]. However, the transverse 
incision is against the anatomical line of perineal mus-
cles and the rectum leading to suboptimal access in addi-
tion to undesirable cosmetic scar with dog ear formation 
which is the principal disadvantage [28, 29]. Conse-
quently, we performed the vertical elliptical incision with 
midline reconstruction in more than half of the patients 
due to its technical feasibility and aesthetic advantage 
over transverse incisions. The vertical incision was suc-
cessfully adopted without any oncological or functional 
compromises in our series as well as another recent, 
international study [30]. Nevertheless, we believe that the 
choice of the perineal incision should be decided as per 
the preference of the operating surgeon.

The major intraoperative risk during tumor resec-
tion is iatrogenic injury to the vascular and visceral 
structures. We depended on bipolar cautery with great 
attention to secure median sacral vessels, and we used 
a Hegar dilator in the rectum to allow its identifica-
tion. Dissection of the tumor was carefully performed 
from its lateral and inferior attachments to secure the 
anal sphincters. We strongly advocate that such opera-
tive strategies can significantly minimize vascular and/
or visceral injuries through the procedure. This study 
demonstrated favorable surgical results, as opera-
tive complications were encountered in only seven 
patients (7.4%). Moreover, the mortality that occurred 
in two patients during the early postoperative period 
was due to nonsurgical etiology. Previous western 
studies documented excellent OS rates of SCT that 
ranged between 89 and 95% [19, 31]. Rescorla et  al. 
also reported an OS of 90% in patients with malignant 
SCT who were managed using surgery and platinum-
based chemotherapy [32]. Similarly, we achieved excel-
lent OS either by surgery and observation approach 
for mature and immature types or multidisciplinary 
treatment strategy for malignant teratoma. Although 
the aforementioned favorable survival rates, tumor 
recurrence can be encountered in 2–35% of patients 
as reported previously [33, 34]. Incomplete resection, 
intraoperative tumor spillage, and malignant pathology 
are the potential risk factors for recurrence [1]. Local 
recurrence occurred in 8.5% of our index cases at a 
median follow-up of 57  months, and half of them had 
initially malignant tumors. Braungart et  al. reported 
a local recurrence in 7% of their patients at a median 
follow-up of 60 months [22]. Padilla et al. documented 
that 13% of index cases developed recurrence with a 
median follow-up of 5 years [1]. Therefore, we advocate 
that all children with resected SCT should be closely 
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monitored until adolescent age. Certainly, early detec-
tion of tumor recurrence and the administration of 
chemotherapy and/or a second surgery can be curative 
for those patients. Table 2 summarizes the outcomes of 
this study compared to the results from other previous 
studies.

The assessment of long-term outcomes after resec-
tion of SCT is mandatory. Urinary incontinence and 
constipation with or without fecal soiling should be 
precisely evaluated, as early detection can avoid dete-
rioration. These dysfunctions have been reported by 
previous single or multicentric international studies 
with rates of 20–50% [13, 19, 23, 35, 37, 38]. The dif-
ference of rates between these studies can be attributed 
to the variable number of patients and the duration of 
follow-up. The distortion of pelvic anatomy, stretch-
ing of muscles and nerves, and the manipulation dur-
ing tumor resection may contribute to such adverse 
functional sequelae [22]. In our study, 20% of patients 
developed bowel or urological functional problems in 
the follow-up period. Medical therapy was effective in 
some children to control the symptoms; however, other 
patients required healthcare interventions such as CIC, 
suprapubic catheter insertion, Mitrofanoff procedure, 
and ACE devices. A team of pediatric surgeons subspe-
cialized in oncology, urology, and colorectal services 
should be involved to improve the after-care qual-
ity of life for those patients. The authors of this study 
observed that patients with Altman III/IV tumor types 
were at a greater risk of encountering such long-term 
dysfunctions, and similar results were documented by 
others [19, 39]. We believe that these findings are cru-
cial to be considered by the operating surgeon when 
discussing the procedure and obtaining consent from 
the patient’s guardian for surgery. The current study has 
a few limitations such as its retrospective design, con-
sanguinity, and socioeconomic data of some patients 
were missed, different follow-up schedules between the 
participating centers, and some patients were followed 
up for a relatively short time. Eventually, this is the 
first Egyptian multicentric study regarding SCT, and 
the authors advocate that a national prospective regis-
tration system for these neoplasms is required in our 
country to improve future management and research.

Conclusions
Favorable outcomes for SCT were achieved in our coun-
try during the last decade. Vertical elliptical incision with 
midline closure was the commonest perineal incision 
for tumor resection. During follow-up, 20% of patients 
developed urological or bowel dysfunctions that required 
medical and surgical treatment modalities to improve 
their quality of life.

Acknowledgements
The authors gratefully thank Mr. Ahmed Samir Ryad for the excellent technical 
assistance in the manuscript.

Authors’ contributions
Study design: AE and SMS. Patients’ management: All authors. Data collection: 
All authors. Data analysis: AE. Manuscript writing: AE. Manuscript critical revi‑
sion: AE, AA, SS, and SMS. All authors read and approved the final version of 
the manuscript.

Funding
Open access funding provided by The Science, Technology & Innovation 
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank 
(EKB). This research did not receive any specific grant from funding agencies in 
the public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on a reasonable request.

Declarations

Ethics approval and consent to participate
The study design was approved by the research ethical committee of our 
university institution. All procedures performed in this study involving human 
participants were in accordance with the ethical standards of the institutional 
committee and with the 1964 Helsinki Declaration and its later amendments 
or comparable ethical standards. Written informed consents were signed by 
every guardian/parents of each patient included in this study prior to surgery 
and data use for scientific purpose at the time of management at our center.

Competing interests
The authors declare no competing interests.

Author details
1 Surgical Oncology Unit, Department of Surgery, Faculty of Medicine, Tanta 
University, Tanta 31515, Egypt. 2 Pediatric Surgery Department, Faculty of Medi‑
cine, Ain Shams University, Cairo, Egypt. 3 Pediatric Surgery Unit, Department 
of Surgery, Faculty of Medicine, Assiut University, Assiut, Egypt. 4 Pediatric 
Surgery Unit, Department of Surgery, Faculty of Medicine, Alexandria Univer‑
sity, Alexandria, Egypt. 5 Pediatric Surgery Unit, Department of Surgery, Faculty 
of Medicine, Tanta University, Tanta, Egypt. 

Received: 20 June 2023   Accepted: 9 September 2023

References
	1.	 Padilla BE, Vu L, Lee H, MacKenzie T, Bratton B, O’Day M, et al. Sacrococ‑

cygeal teratoma: late recurrence warrants long-term surveillance. Pediatr 
Surg Int. 2017;33(11):1189–94.

	2.	 Winderl LM, Silverman RK. Prenatal identification of a completely cystic 
internal sacrococcygeal teratoma (type IV). Ultrasound Obstet Gynecol. 
1997;9(6):425–8.

	3.	 Huddart SN, Mann JR, Robinson K, Raafat F, Imeson J, Gornall P, et al. 
Sacrococcygeal teratomas: the UK Children’s Cancer Study Group’s expe‑
rience. I Neonatal Pediatr Surg Int. 2003;19(1–2):47–51.

	4.	 Reinberg Y, Long R, Manivel JC, Resnick J, Simonton S, Gonzalez R. Urological 
aspects of sacrococcygeal teratoma in children. J Urol. 1993;150(3):948–9.

	5.	 Barksdale EM Jr, Obokhare I. Teratomas in infants and children. Curr Opin 
Pediatr. 2009;21(3):344–9.

	6.	 Lakhoo K, Sowerbutts H. Neonatal tumours. Pediatr Surg Int. 
2010;26(12):1159–68.

	7.	 Makin EC, Hyett J, Ade-Ajayi N, Patel S, Nicolaides K, Davenport M. Out‑
come of antenatally diagnosed sacrococcygeal teratomas: single-center 
experience (1993–2004). J Pediatr Surg. 2006;41(2):388–93.

	8.	 Lee KH, Tam YH, Chan KW, Cheung ST, Sihoe J, Yeung CK. Laparoscopic-
assisted excision of sacrococcygeal teratoma in children. J Laparoendosc 
Adv Surg Tech A. 2008;18(2):296–301.



Page 8 of 8Elgendy et al. World Journal of Surgical Oncology          (2023) 21:294 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	9.	 Göbel U, Schneider DT, Calaminus G, Jürgens H, Spaar HJ, Sternschulte 
W, et al. Multimodal treatment of malignant sacrococcygeal germ cell 
tumors: a prospective analysis of 66 patients of the German cooperative 
protocols MAKEI 83/86 and 89. J Clin Oncol. 2001;19(7):1943–50.

	10.	 Khalil BA, Aziz A, Kapur P, Humphrey G, Morabito A, Bruce J. Long-term 
outcomes of surgery for malignant sacrococcygeal teratoma: 20-year 
experience of a regional UK centre. Pediatr Surg Int. 2009;25(3):247–50.

	11.	 Vig A, Rathod KJ, Jadhav A, Kamal M, Yadav T, Sinha A. Review of laparo‑
scopic median sacral artery ligation in sacrococcygeal teratoma. J Pediatr 
Endosc Surg. 2019;1:75–8.

	12.	 Yao W, Li K, Zheng S, Dong K, Xiao X. Analysis of recurrence risks for sacro‑
coccygeal teratoma in children. J Pediatr Surg. 2014;49:1839–42.

	13.	 Derikx JP, De Backer A, van de Schoot L, Aronson DC, de Langen ZJ, van 
den Hoonaard TL, et al. Long-term functional sequelae of sacrococ‑
cygeal teratoma: a national study in the Netherlands. J Pediatr Surg. 
2007;42:1122–6.

	14.	 Bittmann S, Bittmann V. Surgical experience and cosmetic outcomes in 
children with sacrococcygeal teratoma. Curr Surg. 2006;63:51–4.

	15.	 AbouZeid AA, Radwan AB, Elghandour MM, Guirguis NN, Bersy M. 
Vertical wound closure following sacrococcygeal teratoma excision: an 
approachable aesthetic solution. Ann Pediatr Surg. 2022;18:83. https://​
doi.​org/​10.​1186/​s43159-​022-​00223-x.

	16.	 Hassan HS, Elbatarny AM. Sacrococcygeal teratoma: management and 
outcomes. Ann Pediatr Surg. 2014;10:72–7.

	17.	 AbouZeid AA, Mohamed MH, Dahab MM, GadAllah MA, Zaki AM. Sac‑
rococcygeal teratoma excision: a vertical rather than transverse wound 
closure. Ann Pediatr Surg. 2017;13:207–12.

	18.	 Altman RP, Randolph JG, Lilly JR. Sacrococcygeal teratoma: American 
Academy of Pediatrics Surgical Section Survey-1973. J Pediatr Surg. 
1974;9(3):389–98.

	19.	 Gabra HO, Jesudason EC, McDowell HP, Pizer BL, Losty PD. Sacrococcygeal 
teratoma–a 25-year experience in a UK regional center. J Pediatr Surg. 
2006;41(9):1513–6.

	20.	 De Backer A, Erpicum P, Philippe P, Demarche M, Otte JB, Schwagten K, 
et al. Sacrococcygeal teratoma: results of a retrospective multicentric 
study in Belgium and Luxembourg. Eur J Pediatr Surg. 2001;11(3):182–5.

	21.	 Rescorla FJ, Sawin RS, Coran AG, Dillon PW, Azizkhan RG. Long-term 
outcome for infants and children with sacrococcygeal teratoma: a report 
from the Children’s Cancer Group. J Pediatr Surg. 1998;33(2):171–6.

	22.	 Braungart S, James EC, Powis M, Gabra H; CCLG Surgeons Collaborators; 
Losty PD. Sacrococcygeal teratoma: long-term outcomes. A UK CCLG Sur‑
geons Group Nationwide Study. Pediatr Blood Cancer. 2023;70(1):e29994.

	23.	 Masahata K, Ichikawa C, Makino K, Abe T, Kim K, Yamamichi T, et al. Long-
term functional outcome of sacrococcygeal teratoma after resection 
in neonates and infants: a single-center experience. Pediatr Surg Int. 
2020;36(11):1327–32.

	24.	 Chisholm CA, Heider AL, Kuller JA, von Allmen D, McMahon MJ, Chescheir 
NC. Prenatal diagnosis and perinatal management of fetal sacrococcy‑
geal teratoma. Am J Perinatol. 1999;16(1):47–50.

	25.	 Adzick NS. Open fetal surgery for life-threatening fetal anomalies. Semin 
Fetal Neonatal Med. 2010;15(1):1–8.

	26.	 Gross RE, Clatworthy HW Jr, Meeker IA Jr. Sacrococcygeal teratomas 
in infants and children; a report of 40 cases. Surg Gynecol Obstet. 
1951;92(3):341–54.

	27.	 Rescorla FJ. Pediatric germ cell tumors. Semin Pediatr Surg. 
2012;21(1):51–60.

	28.	 Jan IA, Khan EA, Yasmeen N, Orakzai H, Saeed J. Posterior sagittal 
approach for resection of sacrococcygeal teratomas. Pediatr Surg Int. 
2011;27(5):545–8.

	29.	 Fishman SJ, Jennings RW, Johnson SM, Kim HB. Contouring buttock 
reconstruction after sacrococcygeal teratoma resection. J Pediatr Surg. 
2004;39(3):439–41.

	30.	 O’Shea KM, Sanders E, Farrelly PJ, Wilkinson DJ, Minshull K, Craigie RJ. 
Sacrococcygeal teratomas: midline reconstruction improves cosmesis 
without compromising outcomes. Pediatr Surg Int. 2022;38(4):617–21.

	31.	 Hambraeus M, Arnbjörnsson E, Börjesson A, Salvesen K, Hagander L. 
Sacrococcygeal teratoma: a population-based study of incidence and 
prenatal prognostic factors. J Pediatr Surg. 2016;51(3):481–5.

	32.	 Rescorla F, Billmire D, Stolar C, Vinocur C, Colombani P, Cullen J, et al. The 
effect of cisplatin dose and surgical resection in children with malignant 

germ cell tumors at the sacrococcygeal region: a pediatric intergroup 
trial (POG 9049/CCG 8882). J Pediatr Surg. 2001;36(1):12–7.

	33.	 Derikx JP, De Backer A, van de Schoot L, Aronson DC, de Langen ZJ, van 
den Hoonaard TL, et al. Factors associated with recurrence and metastasis 
in sacrococcygeal teratoma. Br J Surg. 2006;93(12):1543–8.

	34.	 Shue E, Bolouri M, Jelin EB, Vu L, Bratton B, Cedars E, et al. Tumor metrics 
and morphology predict poor prognosis in prenatally diagnosed sacro‑
coccygeal teratoma: a 25-year experience at a single institution. J Pediatr 
Surg. 2013;48(6):1225–31.

	35.	 Hambraeus M, Al-Mashhadi A, Wester T, Svensson PJ, Stenström P, Lilja 
HE. Functional outcome and health-related quality of life in patients with 
sacrococcygeal teratoma - a Swedish multicenter study. J Pediatr Surg. 
2019;54(8):1638–43.

	36.	 Tailor J, Roy PG, Hitchcock R, Grant H, Johnson P, Joseph VT, et al. Long-
term functional outcome of sacrococcygeal teratoma in a UK regional 
center (1993 to 2006). J Pediatr Hematol Oncol. 2009;31(3):183–6.

	37.	 Berger M, Heinrich M, Lacher M, Hubertus J, Stehr M, von Schweinitz D. 
Postoperative bladder and rectal function in children with sacrococcy‑
geal teratoma. Pediatr Blood Cancer. 2011;56(3):397–402.

	38.	 Cozzi F, Schiavetti A, Zani A, Spagnol L, Totonelli G, Cozzi DA. The 
functional sequelae of sacrococcygeal teratoma: a longitudinal and cross-
sectional follow-up study. J Pediatr Surg. 2008;43(4):658–61.

	39.	 Cost NG, Geller JI, Le LD, Crombleholme TM, Keswani SG, Lim FY, et al. 
Urologic co-morbidities associated with sacrococcygeal teratoma 
and a rational plan for urologic surveillance. Pediatr Blood Cancer. 
2013;60(10):1626–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1186/s43159-022-00223-x
https://doi.org/10.1186/s43159-022-00223-x

	Management strategy and outcomes of sacrococcygeal teratoma — an Egyptian multicenter experience
	Abstract 
	Objectives 
	Methods 
	Results 
	Conclusion 

	Introduction
	Material and methods
	Results
	Clinical characteristics
	Management and after-care outcome
	Functional outcome

	Discussion
	Conclusions
	Acknowledgements
	References


