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Abstract. Background: Sacrococcygeal teratoma (SCT) is the most common congenital neoplasm in fetuses
and newborns. Altman Type III lesions may be difficult to diagnose and manage prenatally because of their
marked intrapelvic extension.

Materials and Methods: A 24-year-old primigravida woman was referred at 20 weeks of gestation after
routine ultrasonography revealed a sacrococcygeal mass extending into the abdomen. Prenatal evaluation in-
cluded ultrasonography, fetal magnetic resonance imaging, and chromosomal microarray analysis. The preg-
nancy was managed by a multidisciplinary team with serial fetal surveillance.

Results: Imaging demonstrated a predominantly cystic lesion which was consistent with Altman Type
IIT SCT. During the follow-up, bilateral fetal hydronephrosis, gestational diabetes mellitus, and mild polyhy-
dramnios developed. At 38 weeks, an elective cesarean section was performed. On postnatal day 4, total tu-
mor resection with coccygectomy was successfully completed. Histopathology confirmed a mature teratoma.
At 6 months, persistent hydronephrosis remained under follow-up, with no documented recurrence.

Conclusions: Accurate prenatal imaging, close surveillance, multidisciplinary planning, and timely post-
natal surgery are essential for favorable outcomes in Type III fetal SCT.
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Orhan Ay et al. Type III Fetal Sacrococcygeal Teratoma: Prenatal Diagnosis, Delivery and Postnatal Course

II1 tipo vaisiaus kryzkaulio ir uodegikaulio teratoma: prenataliné
diagnostika, gimdymas ir postnataliné eiga

Santrauka. Jvadas: Sakrokoksigealiné teratoma (SCT) yra dazniausias vaisiaus ir naujagimio jgimtas navikas.
Altmano III tipo pazeidimus gali biti sunku diagnozuoti ir gydyti prie§ gimima dél jy ryskaus isplitimo j
dubens ertme.

MedZiaga ir metodai: 24 mety pirma kartg nésciai moteriai 20-3j3 néstumo savaite, atliekant jprastg ultra-
garsinj tyrimg, buvo nustatytas j pilvo ertme issiplétes sakrokoksigealinis navikas. Prenatalinis vertinimas ap-
émé ultragarsinj tyrima, vaisiaus magnetinio rezonanso tomografijg ir chromosomy kopijy skai¢iaus tyrima.
Néstuma priziaréjo daugiadiscipliné komanda, atliekanti nuolating vaisiaus stebésena.

Rezultatai: Vaizdo tyrimai parodé daugiausia cistinj pazeidimg, atitinkantj Altmano III tipo SCT. Stebé-
jimo metu i$sivysté abipusé vaisiaus hidronefrozé, gestacinis diabetas ir lengvas polihidramnionas. Moteriai
38-3ja néStumo savaite buvo atliktas planinis cezario pjavis. Ketvirta dieng po gimdymo sékmingai atlikta
visiS$ka naviko rezekcija kartu pasalinant uodegikaulj. Histopatologinis tyrimas patvirtino subrendusig terato-
ma. Po 6 ménesiy buvo matoma islikusi hidronefrozé, ta¢iau atsinaujinimo atvejy nebuvo uzfiksuota.

I$vados: Tikslus prenatalinis vaizdinis tyrimas, atidus stebéjimas, daugiadisciplinis planavimas ir laiku
atlikta operacija po gimdymo yra butini siekiant palankiy rezultaty III tipo vaisiaus SCT atveju.

Raktiniai Zodziai: sakrokoksigealiné teratoma, vaisiaus MRT, prenataliné diagnostika, hidronefrozé, kokci-
gektomija.

Background

Sacrococcygeal Teratoma (SCT) is a congenital tumor which develops due to the abnormal prolifera-
tion of totipotent germ cells at Hensen's node during the embryonic period. It is the most common
congenital neoplasm in fetuses and newborns, with an estimated incidence of approximately 1 in
27,000 live births, and more than 75% of cases occur in female fetuses [1,2]. Histologically, sacrococ-
cygeal teratomas are classified as mature, immature, and malignant forms. The mature type contains
well-differentiated tissues, whereas the immature type is characterized by the predominance of neu-
ral elements and tends to exhibit a more aggressive clinical course [3].

According to the classification proposed by the Surgical Section of the American Academy of
Pediatrics, sacrococcygeal teratomas are divided into four types: Type I is entirely external, Type II
is predominantly external with an intrapelvic extension, Type III has both external and significant
intrapelvic components that are closely related to pelvic organs, and Type IV is completely intrapel-
vic in location [4].

Ultrasonography (USG) is the primary diagnostic modality in the prenatal detection of sacro-
coccygeal teratomas, as it enables visualization of both cystic and solid components, allowing early
identification of the lesion [5]. However, particularly in Type III and Type IV cases, there are limita-
tions in assessing the intrapelvic extension of the mass and its relationship with the surrounding or-
gans. Therefore, fetal Magnetic Resonance Imaging (MRI) provides valuable information for delivery
planning by clearly demonstrating the external and internal components of the lesion through its
superior soft-tissue contrast resolution.

Prenatal diagnosis is most commonly established during routine ultrasonographic evaluation in
the second trimester, although first-trimester diagnoses have also been reported [6,7]. Most diag-
nosed cases of sacrococcygeal teratoma (SCT) are classified as Altman Type I or Type II [8]. In the
experience of the United Kingdom Children’s Cancer Study Group (UKCCSG) involving 37 cases of
sacrococcygeal teratoma (SCT), the distribution of Altman Type I, II, III, and IV lesions was 62%,
14%, 19%, and 6%, respectively [9]. Type I, II, and III tumors grow as exophytic masses and can
therefore be externally visible. These tumor types are more easily diagnosed both in the prenatal and
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neonatal periods and are generally associated with a lower malignant potential [10]. On ultrasonog-
raphy, sacrococcygeal teratomas typically appear as a mass located near the distal spine. Due to their
mass effect, they may cause bladder outlet obstruction, hydronephrosis, rectal stenosis or atresia,
vascular shunting, and cardiomegaly secondary to high-output cardiac failure [11].

The prognosis of prenatally diagnosed cases is closely related to the tumor’s size, vascularity,
proportion of solid components, and associated cardiac load. In large and highly vascular masses,
the development of high-output cardiac failure and hydrops fetalis significantly increases fetal and
neonatal mortality [12].

When deciding on the mode of delivery, tumor size, morphological characteristics, vascularity,
and the accompanying obstetric conditions should all be taken into consideration. Although vaginal
delivery may be feasible in small, low-risk lesions, particularly those that are predominantly cystic,
elective cesarean section is more commonly preferred in large, protruding, or markedly solid/vas-
cular masses in order to reduce the risks of dystocia, tumor rupture, and hemorrhage [13]. Prenatal
multidisciplinary planning facilitates delivery-room preparedness and coordinated postnatal man-
agement, and careful prenatal monitoring with individualized treatment has been associated with
improved neonatal outcomes [13].

In the postnatal period, recurrence remains an important clinical concern; it has been reported
in approximately 10%-12% of cases in recent series [14,15]. The risk appears to be higher in tumors
with immature or malignant histology, and earlier studies have additionally linked recurrence to
incomplete resection and omission of coccygectomy [16]. Therefore, complete excision with coc-
cygectomy remains a key component of standard surgical management.

Advances in prenatal ultrasonography and fetal MRI have substantially improved the antena-
tal detection and characterization of sacrococcygeal teratomas, thereby supporting more accurate
counseling, delivery planning, and postnatal management [17]. These advancements allow potential
complications to be anticipated during the prenatal period and enable the individualization of post-
natal treatment strategies. In this context, the present case report discusses the prenatal diagnostic
process, delivery management, and postnatal clinical course of a fetus diagnosed with an Altman
Type III sacrococcygeal teratoma during the prenatal period, in light of current literature.

Materials and Methods

A 24-year-old primigravida woman was referred to our clinic at 20 weeks of gestation after a routine
detailed ultrasound examination revealed a mass located in the sacrococcygeal region extending
into the abdomen. Ultrasonography demonstrated a 30 x 35 mm predominantly cystic lesion origi-
nating from the sacrococcygeal area and extending toward the bladder, containing minimal solid
components. No significant vascularity was observed within the mass. Hydrops, cardiomegaly, or
pericardial effusion were not detected. Apart from this finding, no other structural fetal anomalies
were identified. Amniocentesis was performed, and chromosomal microarray analysis was request-
ed. The genetic evaluation was reported as normal. Because of the lesion’s intrapelvic extension, an
intra-abdominal cystic mass was also considered in the differential diagnosis (Figure 1). Compres-
sion of the bladder was evident on ultrasonography (Figure 2).

This finding made the diagnosis somewhat challenging. The mass located in the sacrococcygeal
region and its connection with the intrapelvic area were evaluated as being consistent with an Alt-
man Type III sacrococcygeal teratoma. Fetal Magnetic Resonance Imaging (MRI) was performed
with the objective to further clarify the nature and extent of the lesion (Figure 3). The mass was lo-
cated posteriorly in the gluteal region and extended anteriorly to the posterior aspect of the bladder.

The pregnancy was managed by a multidisciplinary team including specialists in perinatology,
neonatology, anesthesiology, and pediatric surgery. Fetal growth was assessed every 2-3 weeks, while
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amniotic fluid volume, umbilical artery Doppler, and middle cerebral artery Doppler measurements
were performed regularly, each week. From 32 weeks onward, nonstress testing was initiated on a
weekly basis.

GA=30wod

Figure 1. Midsagittal image demonstrating a sacrococcygeal teratoma with solid-cystic external components
and a large internal extension

Figure 3. Intrauterine and postnatal magnetic resonance imaging (MRI) findings of a sacrococcygeal
teratoma
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Results

During the follow-up, bilateral fetal hydronephrosis developed secondary to bladder compression
caused by the teratoma. At 26 weeks of gestation, a 75 g oral glucose tolerance test was performed,
and the patient was diagnosed with gestational diabetes mellitus. Blood glucose levels remained well-
controlled with dietary management, and the pregnancy continued uneventfully. After 26 weeks, mild
polyhydramnios developed, with an amniotic fluid index of 28 cm. No additional fetal abnormalities
were detected during the follow-up. At 38 weeks of gestation, an elective cesarean section was per-
formed, delivering a live male infant weighing 3210 g with Apgar scores of 8 and 9 (Figure 4).

At the initial postnatal examination, a lobulated, elastic mass was observed in the sacrococcygeal
region. Postnatal MRI demonstrated a 53 x 90 mm cystic lesion with high internal signal intensity
occupying the abdominal cavity, displacing both kidneys laterally and bowel loops anterolaterally.
No involvement of the bladder wall was detected. The abdominal portion of the lesion was pre-
dominantly cystic, whereas solid components were located in the pelvic and sacrococcygeal regions.
On the fourth postnatal day, total tumor resection and coccygectomy were successfully performed
(Figure 5).

Figure 5. Intraoperative images showing the excision of the sacrococcygeal teratoma

Regarding the surgical technique, the neonate was initially placed in the prone position, and
the sacrococcygeal component was exposed through an inverted V (chevron) incision. Sharp and
blunt dissection was performed with careful preservation of the anal canal and rectal integrity. The
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pelvic component was found to be attached to the coccyx, and coccygectomy was performed dur-
ing the resection. The sacrococcygeal portion of the mass was excised first. The patient was then
repositioned supine, and a Pfannenstiel incision was made to allow excision of the intra-abdominal
extension. The abdominal component was dissected free from the surrounding tissues and sigmoid
mesentery, and complete tumor excision was achieved. Hemostasis was secured, and a Penrose
drain was placed. Intraoperative blood loss was minimal, and no transfusion was required. The
postoperative course was uneventful. Renal ultrasonography performed on postoperative day 5 re-
vealed grade 3 hydronephrosis in both kidneys. The infant was discharged on postoperative day 10.

Histopathological examination confirmed a mature teratoma (Figure 6), demonstrating well-
differentiated tissues derived from all three germ layers, with no immature or malignant compo-
nents.

-

Figure 6. The excised mass during surgery (teratoma specimen)

At 6 months of age, the infant was still being followed by the pediatric hematology and pediat-
ric nephrology teams. Nephrology follow-up was maintained because of persistent hydronephrosis.
Follow-up renal ultrasonography showed bilateral grade 3 hydronephrosis, with renal pelvic anter-
oposterior diameters of 12 mm on the right and 13 mm on the left, as well as mild bilateral cortical
thinning; no definite bladder abnormality was identified within the limits of the examination. The
infant had one documented urinary tract infection during the follow-up. Apart from this, the clini-
cal course was unremarkable, and no recurrence was documented in the available records.

Limitations

This case report has several limitations. First, it includes only a single patient; therefore, the find-
ings cannot be generalized to all cases of sacrococcygeal teratoma. Second, the classification of the
lesion as Altman Type III poses an additional diagnostic challenge, as the prominent intrapelvic
extension and the relatively less conspicuous external component in this subtype may make prenatal
differential diagnosis difficult when based on ultrasonography alone. Although fetal MRI helped to
delineate the origin and extent of the lesion more clearly in our case, this diagnostic difficulty dur-
ing prenatal assessment should still be considered an important limitation. Finally, although the
follow-up data up to 6 months were available, longer-term outcomes could not yet be fully assessed.
In particular, the persistence of hydronephrosis indicates the need for continued surveillance, and
definitive evaluation of long-term renal and urinary function, bowel function, and recurrence risk
requires a longer follow-up.
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Discussion

With the advancement of modern ultrasonography and fetal MRI techniques, the rate of prenatal
diagnosis has markedly increased. However, Altman Type III and Type IV cases present a more
complex clinical picture in terms of diagnosis and management, owing to their prominent pelvic ex-
tension. In our case, a lesion detected at 20 weeks of gestation, characterized by prominent intrapel-
vic extension and cystic components, was classified as an Altman Type III sacrococcygeal teratoma
(SCT). According to the literature, Type III cases pose challenges in both prenatal imaging and sur-
gical planning, as the external component is limited and the internal extension predominates [4]. In
such cases, fetal magnetic resonance imaging (MRI) assists diagnosis by providing high-resolution
soft-tissue contrast, allowing clearer assessment of the tumor’s relationship with the bladder.

Studies have shown that cases with a high tumor-volume-to-fetal-weight ratio (TFR) along with
marked hypervascularity exhibit a significantly increased mortality rate due to cardiac overload.
Similarly, the presence of fetal hydrops and cardiomegaly has been identified as major risk factors
associated with poor prognosis [18]. In our case, the absence of signs of hydrops or cardiac failure
allowed the pregnancy to remain stable and to be carried successfully to 38 weeks of gestation.

In delivery management, recent reviews emphasize that no universally accepted protocol exists,
and that the timing and mode of delivery should be tailored according to the tumor characteristics,
fetal condition, and the experience and resources of the multidisciplinary team [13,19]. Elective
cesarean delivery is often preferred in reported management algorithms, although vaginal delivery
may still be feasible in selected small, low-risk tumors [19]. In our case, an elective cesarean section
was performed, followed by early postnatal total tumor resection with coccygectomy. In the post-
natal period, recurrence remains an important concern, and it has been reported in approximately
10%-12% of cases in recent multicenter series [14,15]. The risk appears to be higher in tumors with
immature or malignant histology and after incomplete resection, while earlier studies have also im-
plicated omission of coccygectomy [16]. Therefore, complete excision with coccygectomy remains a
key component of standard surgical management [16].

Histopathological examination in our case confirmed the diagnosis of a mature teratoma. This find-
ing is consistent with the majority of prenatally diagnosed sacrococcygeal teratoma cases reported in
theliterature,as mostofthese tumorsare histologicallybenign, while malignant typesarerare,account-
ing for approximately 12%-14% of the cases [17]. Nevertheless, immature sacrococcygeal teratomas
have been reported to be associated with more rapid tumor growth, an increased risk of perinatal com-
plications, a higher likelihood of recurrence, and greater mortality compared with mature forms [20].

Recent publications have begun to discuss fetal therapeutic approaches in the management of pre-
natally diagnosed sacrococcygeal teratomas. In severe cases complicated by hydrops, polyhydram-
nios, or high-output cardiac failure, intrauterine interventions such as drainage, vascular ablation,
or the EXIT (Ex-Utero Intrapartum Treatment) procedure may be considered [13,19]. However, the
outcomes of these interventions vary considerably according to the technique used and case selec-
tion, and survival rates of approximately 57%-61% have been reported in selected series [13,21].

Conclusions

Early and accurate imaging, comprehensive cardiac evaluation, multidisciplinary delivery planning,
and complete postnatal surgical excision are essential for reducing mortality and morbidity in pre-
natally diagnosed Type III sacrococcygeal teratomas. Consistent with the current literature, this case
further highlights the critical importance of meticulous fetal surveillance and the appropriate surgi-
cal timing in achieving favorable outcomes.

370



Orhan Ay et al. Type III Fetal Sacrococcygeal Teratoma: Prenatal Diagnosis, Delivery and Postnatal Course

Conflict of Interest

The authors declare that they have no conflict of interest regarding this study.

Author contributions

O. A.: conceptualization, formal analysis, writing — original draft preparation, writing — review and

editing.

E. §.: data curation, methodology, visualization.
P. B.: data curation, validation.

H. M.: writing - review and editing.

A. A.: writing - review and editing.

Ethical Approval and Patient Consent

Written informed consent for publication of this case and the accompanying images was obtained
from the patient’s parents. As this report describes a single case presentation, ethical committee ap-
proval was not required.

References

1.

10.

11.

12.

13.

14.

Rescorla FJ, Sawin RS, Coran AG, Dillon PW, Azizkhan RG. Long-term outcome for infants and children
with sacrococcygeal teratoma: a report from the Childrens Cancer Group. ] Pediatr Surg. 1998;33(2):171-176.
doi:10.1016/50022-3468(98)90426-2

Swamy R, Embleton N, Hale J. Sacrococcygeal teratoma over two decades: birth prevalence, prenatal diagnosis
and clinical outcomes. Prenat Diagn. 2008;28(11):1048-1051. doi:10.1002/pd.2122

Li X, Lin Hh, Hu Kf, Peng Y. Prenatal MRI diagnosis and outcomes of abdominal or sacrococcygeal teratomas
and parasitic fetuses. Front Pediatr. 2023;11:1181110. doi:10.3389/fped.2023.1181110

Altman RP, Randolph JG, Lilly JR. Sacrococcygeal teratoma: American academy of pediatrics surgical section
survey-1973. ] Pediatr Surg. 1974;9(3):389-398. doi:10.1016/s0022-3468(74)80297-6

Kamil D, Tepelmann ], Berg C, Heep A, Axt-Fliedner R, Gembruch U, et al. Spectrum and outcome of prena-
tally diagnosed fetal tumors. Ultrasound Obstet Gynecol. 2008;31(3):296-302. doi:10.1002/u0g.5260

Batukan C, Ozgun MT, Basbug M. First trimester diagnosis of sacrococcygeal teratoma using two- and three-
dimensional ultrasound. J Clin Ultrasound. 2011;39(3):160-163. d0i:10.1002/jcu.20791

Sepulveda W, Wong AE, Fauchon DE. Fetal spinal anomalies in a first-trimester sonographic screening pro-
gram for aneuploidy. Prenat Diagn. 2011;31(1):107-114. doi:10.1002/pd.2608

Wilson RD, Hedrick H, Flake AW, Johnson MP, Bebbington MW, Mann S, et al. Sacrococcygeal teratomas: pre-
natal surveillance, growth and pregnancy outcome. Fetal Diagn Ther. 2009;25(1):15-20. doi:10.1159/000188056
Huddart SN, Mann JR, Robinson K, Raafat F, Imeson J, Gornall P, et al. Sacrococcygeal teratomas: the UK
Children’s Cancer Study Group’s experience. I. Neonatal. Pediatr Surg Int. 2003;19(1-2):47-51. doi:10.1007/
s00383-002-0884-2

Ayed A, Tonks AM, Lander A, Kilby MD. A review of pregnancies complicated by congenital sacrococcygeal
teratoma in the West Midlands region over an 18-year period: population-based, cohort study. Prenat Diagn.
2015;35(11):1037-1047. doi:10.1002/pd.4641

Coleman A, Kline-Fath B, Keswani S, Lim F-Y. Prenatal solid tumor volume index: novel prenatal predictor
of adverse outcome in sacrococcygeal teratoma. J Surg Res. 2013;184(1):330-336. d0i:10.1016/j.jss.2013.05.029
Dalal SS, Berry T, Pimentel VM. Prenatal sacrococcygeal teratoma diagnosed in a fetus with partial trisomy
13q22. Case Rep Obstet Gynecol. 2019;2019(1):2892869. doi:10.1155/2019/2892869

Cianci MC, Fusi G, Morini E, Severi E, Morabito A, Grimaldi C. Fetal treatment of sacrococcygeal teratoma:
state of the art. Front Pediatr. 2025;13:1410269. doi:10.3389/fped.2025.1410269

Van Heurn L], Derikx JP, Hall N, Aldrink JH, Bailez MM, Chirdan LB, et al. Malignant transformation and tu-
mour recurrence in sacrococcygeal teratoma: a global, retrospective cohort study. Int ] Surg. 2024;110(11):7177-
7186. d0i:10.1097/JS9.0000000000002045

371



Acta Medica Lituanica. 2026. Online ahead of print. DOI: https://doi.org/10.15388/Amed.2026.33.2.9

15.

16.

17.

18.

19.

20.

21.

372

Suksamanapun N, Uthedphonrattanagul P, Laohapensang M, Ngerncham M. Outcomes of sacrococcygeal
teratoma: an 18-year experience in a single tertiary referral center in Thailand. Surg Gastroenterol Oncol.
2023;28(3):174-180. doi:10.21614/sgo-eC-392-eCollection-2022-July

De Backer A, Madern GC, Hakvoort-Cammel FG, Haentjens P, Oosterhuis JW, Hazebroek FW. Study of the
factors associated with recurrence in children with sacrococcygeal teratoma. J Pediatr Surg. 2006;41(1):173-
181. doi:10.1016/j.jpedsurg.2005.10.022

Jouzova A, Jouza M, Turek J, Gerychova R, Jezova M, Janku P, et al. Sacrococcygeal teratoma-prognosis based
on prenatal ultrasound diagnosis, single-center experience and literature review. BMC Pregnancy Childbirth.
2025;25(1):469. doi:10.1186/512884-025-07494-3

van Heurn LJ, Coumans A, Haak MC, van der Kaaij A, van Heurn LE, Pajkrt E, et al. Prognostic accuracy of
factors associated with poor outcome in prenatally diagnosed sacrococcygeal teratoma: a systematic review
and meta-analysis. Prenat Diagn. 2023;43(12):1495-1505. doi:10.1002/pd.6457

Abiad M, Zargarzadeh N, Javinani A, Krispin E, Shamshirsaz AA. Fetal teratomas: advances in diagnosis and
management. ] Clin Med. 2024;13(20):6245. doi:10.3390/jcm 13206245

Varlas VN, Clotea EM, Varlas RG, Pop A, Penes O, Cretoiu D, et al. Immature sacrococcygeal teratoma: a case
report and extensive review of the literature. Diagnostics. 2024;14(3):246. doi:10.3390/diagnostics14030246
Konno H, Okpaise OO, Sbragia L, Tonni G, Ruano R. Perinatal outcomes of intrauterine interventions for
fetal sacrococcygeal teratoma based on different surgical techniques—a systematic review. J Clin Med.
2024;13(9):2649. doi:10.3390/jcm13092649



	Type III Fetal Sacrococcygeal Teratoma: Prenatal Diagnosis, Delivery and Postnatal Course
	Abstract

	III tipo vaisiaus kryžkaulio ir uodegikaulio teratoma: prenatalinė diagnostika, gimdymas ir postnatalinė eiga. Santrauka
	Background
	Materials and Methods
	Results
	Limitations
	Discussion
	Conclusions
	Conflict of Interest
	Author contributions
	Ethical Approval and Patient Consent
	References



