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Abstract

Background: Sacrococcygeal teratoma (SCT) is the most common extragonadal germ cell tumor 

in neonates and infants. Although most cases of infantile SCT are benign tumors by nature, some 

develop into extremely large lesions, leading to massive bleeding, high-output heart failure, 

disseminated intravascular coagulation, and even fatal outcomes during the neonatal period. In 

addition, some cases may present with tumor recurrence, malignant transformation, long-term 

sequelae (including bladder and bowel dysfunction) and lower leg palsy during the long-term 

follow-up. However, SCT is very rare, and there are few opportunities to encounter this disease, 

so general physicians without expert credentials currently lack information relevant to clinical 

practice. That is why our research project committee has compiled guidelines concerning SCT.

Methods: The purpose of these guidelines was to share information concerning the treatment and 

follow-up of infantile SCT. The guidelines were developed using the methodologies in the Medical 

Information Network Distribution System. A comprehensive search of the Japanese and English 

articles in PubMed and Ichu-Shi Web revealed only case reports or case series, and the 

recommendations were developed through a process of informal consensus.

Results: The clinical questions addressed the risk factors, the efficacy of Caesarean section, the 

initial devascularization of tumor feeding vessels, interventional radiology, recommended clinical 

studies for follow-up and possible long-term complications. 

Conclusions: These are the first guidelines for SCTs to be established in Japan, and they may have 

huge clinical value and significance in terms of developing therapeutic strategies and follow-up, 

potentially contributing to the improvement of the prognosis and quality of life of SCT patients.
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Outline of the disorder and the background concerning the development of the guidelines

Sacrococcygeal teratoma (SCT) is the most common extragonadal germ cell tumor in 

neonates and infants. This lesion consists of a solid and/or cystic component and develops either 

from the tip of the sacrum, protruding outward from the buttocks, or within the pelvic cavity. SCT 

occurs in 1 out of every 40,000 births, and the male-female ratio is approximately 1:3, more 

frequently occurring in girls. Although most cases diagnosed at the time of birth are 

mature/immature teratomas, yolk sac tumors occur more frequently in children after 1 year of age, 

reportedly occurring at a rate of ≥75% [1].

The Altman classification is commonly used for classification according to the occurrence 

site of SCT and includes the following types: Type I, most of the tumor constitutes components 

outside the pelvis; Type II, although there is development inside the pelvic cavity, the components 

outside the pelvis are larger; Type III, although there is development outside the pelvis, the 

components inside the pelvic cavity and abdomen are larger; Type IV, there is no development 

outside the pelvis, only including components inside the pelvic cavity and abdomen.

As for treatment of SCT, surgical excision is carried out for mature and immature teratomas. 

In cases of Altman type I, many patients undergo surgery approaching from the buttocks, while 

laparostomy is concomitantly used in patients with large amounts of intraabdominal components. 

With gigantic solid masses, the risk of bleeding is high, and ligation of the median sacral artery 

first, which is a nutrient blood vessel, may be useful. With yolk sac tumors, chemotherapy, such 

as BEP therapy, may be carried out first, followed by surgical excision.

Although most cases of infantile SCT are benign tumors by nature, some develop into 

extremely large ones, leading to massive bleeding, high-output heart failure and disseminated 

intravascular coagulopathy (DIC), and fatal outcomes during the neonatal period can occur as well. 
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In addition, even after successful tumor excision, some cases may present with tumor recurrence, 

malignant transformation, bladder and bowel dysfunction as well as lower-leg palsy during long-

term follow-up.

No clear medical guidelines for SCT have yet been established because SCT is very rare 

and there are few opportunities to encounter this disease, not only for pediatricians and 

obstetricians but also for pediatric surgeons. Therefore, there is insufficient information 

concerning the risk factors of severity, optimal mode of delivery, treatment strategies and 

appropriate follow-up assessment for general physicians without expert credentials.

Our research project committee has compiled a set of guidelines furnishing information 

about SCT to clinicians to help improve the prognosis and quality of life (QOL) of this disease. 

The essence of the newly proposed Japanese clinical guidelines for SCT is summarized in this 

report.
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Methods of formulating the guidelines

The purpose of these guidelines was to share information on the disease concept, diagnostic 

criteria and severity assessment as well as to assist in making decisions in the prenatal management, 

treatment and follow-up for patient’s families and general physicians, including obstetricians, 

neonatologists, pediatricians and pediatric surgeons.

Coverage of the clinical practice guidelines was as follows: (1) SCTs in infants and young 

children; (2) treatment for patients who have been definitively diagnosed with this disease; (3) the 

prenatal diagnosis, perinatal care management, preoperative management, interventional 

radiology (IVR), surgical therapy and postoperative management; and (4) complications, long-

term follow-up and the prognosis.

The guidelines were developed using the methodologies described in the Medical 

Information Network Distribution System (Minds) Handbook for Clinical Practice Guideline 

Development 2014 [2] and the Minds Manual for Clinical Practice Guideline Development [3]. 

The panel of experts consisted of obstetricians, neonatologists, pediatricians, radiologists and 

pediatric surgeons. The members met several times in person to discuss evidence from a systematic 

review and draft recommendations. Panel members and their fields of expertise are listed in Table 

1.

The English literature search was conducted by The MEDLINE database via PubMed (until 

September 2014). Japanese literature was collected from the Internet version of the Japana Centra 

Revuo Medicina (Nippon Igaku Chuuou Zasshi; until September 2014). A total of 1388 papers 

were collected. First, the titles and abstracts of all papers were examined, and 354 important papers 

were chosen for a further examination of their full texts. Each paper was independently evaluated 

by two examiners. Finally, 105 articles were reviewed systematically by 7 members of the 
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systematic review (SR) team. The guideline development group created the recommendations and 

commentary based on the materials submitted by the SR team.

During screening, there were no Cochrane reviews, SRs, randomized controlled trials, 

nonrandomized controlled trials, interventional studies or observational research, and all of the 

articles were case reports or case series, with no references adopted for the evaluation of the body 

of evidence. For this reason, we feel that a qualitative review was conducted, and we reached 

decisions through a process of informal consensus involving a group discussion process designed 

to allow all members of the group to voice their opinions and contribute equally to the decision-

making with the goal of providing recommendations that would be useful for clinical practice [4].

Finally, the guidelines consisted of 6 clinical questions (CQs) and recommendations to 

these questions related to the assessment of the severity, prenatal management, treatment, follow-

up and possible long-term complications (Fig 1). The guidelines merely offer standards of 

management and are not necessarily meant to regulate clinical practice.
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Recommendations

CQ1: What are the risk factors related to the vital prognosis of sacrococcygeal teratoma?

Recommendation: Risk factors related to the vital prognosis of sacrococcygeal teratomas 

reportedly include the tumor size and growth rate, tumor histological and component type, 

complications of fetal edema and heart failure and early delivery. Attention should be paid to the 

existence of these risk factors when planning treatment for sacrococcygeal teratomas.

Risks related to the vital prognosis can be divided into tumor-related and patient-related 

factors. The tumor size and growth rate as well as its histological (mature/immature) and 

component type (solid/cystic/mixed) may be risk factors of tumors related to the vital prognosis 

[5-15]. In contrast, as risk factors among children, heart failure and fetal edema have been well 

reported to be related to mortality [16-17]. Usui et al. reported that the mortality rates among 

patients with a gestational age of <28 weeks, 28 to 31 weeks, 32 to 36 weeks, and ≥37 weeks were 

respectively 60%, 38%, 11% and 0% [10]. We therefore assume that fetal edema, heart failure and 

early delivery may be risk factors in children related to the vital prognosis.

CQ2: Does Caesarean section improve the prognosis of tumors with extrapelvic lesions?

Recommendation: For tumor lesions outside the pelvis, it is reasonable to consider Caesarean 

section depending on the size thereof in order to avoid tumor rupture, tumor hemorrhaging and 

delivery difficulty.

While there are no reports comparing Caesarean delivery and vaginal delivery with respect 

to the vital prognosis, several studies have reported problems with vaginal delivery due to SCTs. 
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These problems include the fact that extrapelvic lesions cause fetal malposition or hinder the 

progress of labor, along with the fact that the tumors may rupture at delivery, leading to bleeding 

of the tumor and blood loss in the fetus [18-22]. However, some reports suggested that vaginal 

delivery is considered depending on the tumor size (less than 5 cm) [15,23]. The delivery-related 

factor having the greatest impact on the prognosis of the fetus is blood loss due to tumor damage, 

and Caesarean section delivery may potentially reduce such risks.

Regarding comparisons between scheduled Caesarean section and emergency Caesarean 

section, Japanese papers reported that the proportion of emergency procedures was significantly 

higher in cases of postnatal death than in surviving cases (72.7% vs. 29.9%), while that of 

scheduled procedures was significantly lower (18.2% vs. 48.1%) [15]. It may be necessary to 

perform appropriate medical intervention before emergency Caesarean sections is required.

In summary, when Caesarean section is performed at an appropriate time for extrapelvic 

tumor lesions, it may reduce the risk of tumor rupture and bleeding and improve the prognosis, 

especially in large tumors. However, the vital prognosis is affected by many other factors, making 

it hard to conclude that it can be improved by Caesarean section alone.

CQ3: In the surgical treatment of sacrococcygeal teratomas, is the initial devascularization of 

tumor feeding vessels effective?

Recommendation: For sacrococcygeal teratomas with hypervascularity, the initial 

devascularization of feeding vessels originating from the median sacral artery and the internal 

iliac artery may be considered.
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There have been many reports indicating that the devascularization of feeding vessels 

from the median sacral artery or the internal iliac artery prior to tumor resection was useful for 

decreasing the intraoperative amount of bleeding. As methods of devascularization, there have 

been reports of ligation by laparotomy [24-28] as well as that using laparoscopy [29-32]. However, 

despite the pretreatment of feeding blood vessels, some reports have indicated that massive 

bleeding was observed during surgery, and pretreatment was not effective [27, 33]. There have 

been no reports on complications related to the intraperitoneal pretreatment of tumor-feeding 

vessels, including postoperative ileus, nor have there been any reports on the improvement of the 

vital prognosis or reduction in the rate of postoperative complications due to pretreatment. With 

respect to the amount of bleeding, the number of reports indicating the effectiveness and benefit 

of pretreatment exceeded that of reports showing the ineffectiveness thereof, with no reports 

indicating any harm caused by pretreatment. Therefore, we concluded that the pretreatment of 

feeding vessels from the median sacral artery or the internal iliac artery may be effective and 

should be considered.

CQ4: Is IVR useful as an adjunctive treatment?

Recommendation: Although IVR for sacrococcygeal teratomas facilitates tumor removal and may 

reduce the amount of bleeding at the time of removal, there have been few cases performed, and a 

skilled technique is required for the procedure. Therefore, we recommend that the feasibility of 

the procedure at each facility be thoroughly examined before its application.

The four cases of IVR performed in neonates with SCT were all transcatheter arterial 

embolization [34-37], including one case in which radiofrequency ablation (RFA) was carried out 
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prior to birth [35], and one case in which RFA was performed as an additional treatment after 

embolization [34]. The maximum diameter of all tumors subjected to such treatment was ≥10 cm. 

In two cases, it was reported that although IVR is effective, proficient skill is required for the 

procedure [34,36].

While there were no reports on the improvement of the vital prognosis, all cases that 

underwent IVR survived, and the tumor was able to be easily removed in two cases [36,37]. 

However, persistent blood transfusion and hyperkalemia caused difficulty in intraoperative 

management with intraoperative cardiac arrest in one case [36]. During subsequent tumor resection, 

there was little bleeding in three of four cases. The reduction in the rate of postoperative 

complications was unclear, and no reports described complications occurring after surgery. None 

of the four cases of IVR described the complications associated therewith.

CQ5: What kinds of clinical studies are recommended for follow-up of recurrence after 

treatment?

Recommendations: While the risk of recurrence of malignant teratomas is high, it should be noted 

that even mature or immature teratomas may develop malignant recurrence. AFP measurements 

are recommended for the early detection of malignant recurrence. It is necessary to conduct 

follow-ups for three years after the end of treatment.

There were no prospective clinical studies on the recurrence of sacrococcygeal teratomas 

during this study period. According to several retrospective reports, the recurrence rate was 8.9% 

in the Netherlands [38] and 8.3% in Japan [12]. In the MAKEI study, the time to recurrence with 

malignant transformation of neonatal SCTs was reportedly 12 to 26 months [39]. Recurrence risk 
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factors include malignant teratomas and positivity for resection stumps in malignant cases. Even 

mature or immature teratomas with complete resection may recur with malignant transformation, 

underscoring the need to perform follow-up until three years of age, as most cases of recurrence 

occur by the age of two [12,13,38-41]. 

There have been many reports on the measurement of alfa fetoprotein (AFP) at follow-up 

for recurrence, many of which indicate high AFP levels at the onset. According to Hawkins et al. 

(POG/CCSG) [41], AFP was increased in all 6 patients (100%) with recurrent malignant SCTs 

(218 to 32,000 ng/mL), and according to Schneider et al. (MAKEI) [39], AFP was increased in 21 

of 22 patients (95.4%) with recurrent malignant SCTs. In addition, Pauniaho et al. reported a high 

level of AFP (2.5-fold the median) in 33% of non-recurrent patients (6/18), with a high level of 

AFP in 66% of recurrent patients (4/6) [42]. These facts suggest that AFP may be useful for the 

follow-up of recurrence.

CQ6: What long-term complications might occur after treatment?

Recommendations: In newborns and infants with SCTs, long-term complications, including an 

impaired bowel function and/or urinary incontinence, lower leg palsy and cosmetically 

unacceptable scarring, often occur, even in cases with complete removal. It is recommended to 

mention these facts to patients/families before deciding on the course of treatment.

For neonates and infants with SCTs, severe long-term complications after curative surgery 

may significantly reduce the QOL. Therefore, it is important to recognize these long-term 

complications and ensure they are taken care of through follow-ups and adjustments to their home 

life. Several references suggest the following five items to be major long-term sequelae: 1) an 
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impaired bowel function, 2) urinary incontinence, 3) lower leg palsy, 4) sexual dysfunction and 5) 

cosmetically unacceptable scarring.

An impaired bowel function and urinary incontinence are common long-term 

complications after surgery for SCTs. The occurrence of such complications range from 19%-38% 

for bowel function and around 50% for urinary incontinence, with both occurring in 11%-45.2% 

of cases [43-46]. Reported risk factors include obstruction of the urinary tract and intestinal tract 

at the prenatal imaging diagnosis, tumor recurrence, types other than Altman type I and 

abdominosacroperineal resection for Altman type III and IV [45,46]. However, Cozzi et al. 

reported that there was no significant difference between adult patients with SCTs and the control 

group [47].

Impaired movement of the lower leg has been reported in 5.0%-11.1% of cases [48-51]. 

However, there has been little description of the extent of such impairment. Likewise, there are 

few documents on the sexual function of these patients. Regarding trouble during sexual 

intercourse, Draper et al. reported that some women were incapable of sexual intercourse due to 

pain while some men had impotence [52], and another study reported that 20% of men had 

impotence while 10% of women experienced urinary incontinence during sexual intercourse [49]. 

Regarding pregnancy and delivery, 38.5% of patients were able to have children on their own [49]. 

According to a report in a Scottish national cohort [43], 22.2% of women over 16 years of age had 

gone through pregnancy and given birth.

Regarding cosmetically unacceptable scarring, 40.3% of patients with SCT complained 

that their surgical wounds were unacceptable, with a significant difference between patients 

diagnosed prior to eight years of age and those with large tumors, according to Derikx et al. [44].
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Based on the above reports, after surgery for SCT, patients may suffer from an impaired 

bowel function and/or urinary incontinence, lower leg palsy and cosmetically unacceptable 

scarring, indicating the importance of conducting follow-ups while taking these facts into 

consideration.
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Figure Legends

Fig. 1. A flowchart concerning the management of infantile sacrococcygeal teratoma. SCT, 

sacrococcygeal teratoma; C/S, Caesarean section; IVR, interventional radiology.
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