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ABSTRACT

        
Fetuses with tumors associated with hydrops have a high mortality rate. Relatively few survivors have this potentially fatal combination. This study examined the clinical and pathological findings, pathogenesis, and outcomes of fetuses with tumors and hydrops. One hundred and fifty-eight study cases were collected from the literature and from personal files. Only patients where adequate clinical and pathological data were given and the outcome of pregnancy was described were included in the study. Cardiac tumors were the majority found in association with fetal hydrops. Leukemia and extracardiac teratomas were next in frequency followed by hepatic tumors, neuroblastoma, placental, soft tissue, and renal tumors. The main presenting findings along with hydrops were hydramnios, a tumor mass, placentomegaly, and stillbirth. Most tumors were detected in the third trimester of pregnancy. No fetus with the diagnosis of cardiac rhabdomyoma, neuroblastoma, brain tumor, rhabdoid tumor, or histiocytosis associated with hydrops survived. Those patients with placental chorangioma, pericardial teratoma, and hepatic hemangioma had the best outcome. The overall survival rate was low: 30 of 158 (19%).


      

KEYWORDS

Fetal hydrops associated with tumors - perinatal tumors - fetal hydrops - fetus - neonate






REFERENCES


	
[bookmark: R00060-1]1 Keeling J W. Fetal hydrops. In: Keeling JW Fetal and Neonatal Pathology. 3rd ed. London; Springer-Verlag 2001: 261-279 



Google Scholar





	
[bookmark: R00060-2]2 Machin G A. Hydrops, cystic hygroma, hydrothorax, pericardial effusions and fetal ascites. In: Gilbert-Barness E Potter's Pathology of the Fetus, Infant and Child. Vol. 1. 2nd ed. Philadelphia; Mosby-Elsevier 2007: 333-354 



Google Scholar





	
[bookmark: R00060-3]3 
              Norton M E. 
              Nonimmune hydrops fetalis. 
              Semin Perinatol. 
              1994; 
              18 
              321-332 
            





PubMedGoogle Scholar





	
[bookmark: R00060-4]4 Nicolini U. Fetal hydrops and tumours. In: Rodeck CH, Whittle MJ Fetal Medicine: Basic Science and Clinical Practice. London; Churchill Livingstone 1999: 737-753 



Google Scholar





	
[bookmark: R00060-5]5 
              Nakamura Y, Komatsu Y, Yano H et al.. 
              Nonimmunologic hydrops fetalis: a clinicopathological study of 50 autopsy cases. 
              Pediatr Pathol. 
              1987; 
              7 
              19-30 
            





PubMedGoogle Scholar





	
[bookmark: R00060-6]6 
              Rodriguez M M, Chaves F, Romaguera R L et al.. 
              Value of autopsy in nonimmune hydrops fetalis: series of 51 stillborn fetuses. 
              Pediatr Dev Pathol. 
              2002; 
              5 
              365-374 
            





PubMedGoogle Scholar





	
[bookmark: R00060-7]7 
              Huang H R, Tsay P K, Chiang M C et al.. 
              Prognostic factors and clinical features in live born neonates with hydrops fetalis. 
              Am J Perinatol. 
              2007; 
              24 
              33-38 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00060-8]8 
              Kazzi N J, Chang C H, Roberts E C et al.. 
              Fetal hepatoblastoma presenting as nonimmune hydrops. 
              Am J Perinatol. 
              1989; 
              6 
              278-280 
            





PubMedGoogle Scholar





	
[bookmark: R00060-9]9 
              Gough J D, Keeling J W, Castle B et al.. 
              The obstetric management of non-immunological hydrops. 
              Br J Obstet Gynaecol. 
              1986; 
              93 
              226-234 
            





PubMedGoogle Scholar





	
[bookmark: R00060-10]10 
              Beischer N A, Fortune D W, Macafee J. 
              Nonimmunologic hydrops fetalis and congenital abnormalities. 
              Obstet Gynecol. 
              1971; 
              38 
              86-95 
            





PubMedGoogle Scholar





	
[bookmark: R00060-11]11 Isaacs Jr H. Tumors of the fetus and newborn. Vol. 35 in the series Major Problems in Pathology. Philadelphia; WB Saunders 1997 



Google Scholar





	
[bookmark: R00060-12]12 
              Isaacs Jr H. 
              Fetal and neonatal leukemia. 
              J Pediatr Hematol Oncol. 
              2003; 
              25 
              348-361 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-13]13 
              Isaacs Jr H. 
              Fetal and neonatal cardiac tumors. 
              Pediatr Cardiol. 
              2004; 
              25 
              252-273 
            





PubMedGoogle Scholar





	
[bookmark: R00060-14]14 
              Isaacs Jr H. 
              Perinatal (fetal and neonatal) germ cell tumors. 
              J Pediatr Surg. 
              2004; 
              39 
              1003-1013 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-15]15 Isaacs Jr H. Tumors of the Fetus and Infant: An Atlas. New York; Springer-Verlag 2002 



Google Scholar





	
[bookmark: R00060-16]16 
              Walton J M, Rubin S Z, Soucy P et al.. 
              Fetal tumors associated with hydrops: the role of the pediatric surgeon. 
              J Pediatr Surg. 
              1993; 
              28 
              1151-1153 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-17]17 
              Banfield F, Dick II M, Behrendt D M et al.. 
              Intrapericardial teratoma: a new and treatable cause of hydrops fetalis. 
              Am J Dis Child. 
              1980; 
              134 
              1174-1175 
            





PubMedGoogle Scholar





	
[bookmark: R00060-18]18 
              Cyr D R, Guntheroth W G, Nyberg D A et al.. 
              Prenatal diagnosis of an intrapericardial teratoma. A cause for nonimmune hydrops. 
              J Ultrasound Med. 
              1988; 
              7 
              87-90 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-19]19 
              Rasmussen S L, Hwang W S, Harder J. 
              Intrapericardial teratoma. Ultrasonic and pathological features. 
              J Ultrasound Med. 
              1987; 
              6 
              159-162 
            





PubMedGoogle Scholar





	
[bookmark: R00060-20]20 
              Skyggebjerg K D. 
              Hydrops fetalis caused by intrapericardial teratoma. 
              Acta Obstet Gynecol Scand. 
              1988; 
              67(7) 
              653-654 
            





PubMedGoogle Scholar





	
[bookmark: R00060-21]21 
              Ruiz Villaespesa A, Suarez Mier M P, Lopez Ferrer P et al.. 
              Nonimmunologic hydrops fetalis: an etiopathogenetic approach through the postmortem study of 59 patients. 
              Am J Med Genet. 
              1990; 
              35 
              274-279 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-22]22 
              Rheuban K S, McDaniel N L, Feldman P S et al.. 
              Intrapericardial teratoma causing nonimmune hydrops fetalis and pericardial tamponade: a case report. 
              Pediatr Cardiol. 
              1991; 
              12 
              54-56 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-23]23 
              Catanzarite V, Mehalek K, Maida C et al.. 
              Early sonographic diagnosis of intrapericardial teratoma. 
              Ultrasound Obstet Gynecol. 
              1994; 
              4 
              505-507 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-24]24 
              Sydorak R M, Thomas K, Feldstein V et al.. 
              Prenatal resection of fetal pericardial teratoma. 
              Fetal Diagn Ther. 
              2002; 
              17 
              281-285 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-25]25 
              Perez-Aytes A, Sanchis N, Barbal A et al.. 
              Non-immunological hydrops fetalis and intrapericardial teratoma: case report and review. 
              Prenat Diagn. 
              1995; 
              15 
              859-863 
            





PubMedGoogle Scholar





	
[bookmark: R00060-26]26 
              Bruch S W, Adzick N S, Reiss R et al.. 
              Prenatal therapy for pericardial teratomas. 
              J Pediatr Surg. 
              1997; 
              32 
              1113-1135 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-27]27 
              Riskin-Mashiah S, Moise Jr K J, Wilkins I et al.. 
              In utero diagnosis of intrapericardial teratoma: a case for in utero open fetal surgery. 
              Prenat Diagn. 
              1998; 
              18 
              1328-1330 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-28]28 
              Tollens T, Casselman F, Devlieger H et al.. 
              Fetal cardiac tamponade due to an intrapericardial teratoma. 
              Ann Thorac Surg. 
              1998; 
              66 
              559-560 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-29]29 
              Daniels C J, Cohen D M, Phillips J R et al.. 
              Prenatal detection of a pericardial teratoma. 
              Circulation. 
              1999; 
              99 
              1-2 
            





PubMedGoogle Scholar





	
[bookmark: R00060-30]30 
              Fujimori K, Honda S, Akutsu H et al.. 
              Prenatal diagnosis of intrapericardial teratoma: a case report. 
              J Obstet Gynaecol Res. 
              1999; 
              25 
              133-136 
            





PubMedGoogle Scholar





	
[bookmark: R00060-31]31 
              Laquay N, Ghazouani S, Vaccaroni L et al.. 
              Intrapericardial teratoma in newborn babies. 
              Eur J Cardiothorac Surg. 
              2003; 
              23 
              642-644 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-32]32 
              Grebille A G, Mitanchez D, Benachi A et al.. 
              Pericardial teratoma complicated by hydrops: successful fetal therapy by thoracoamniotic shunting. 
              Prenat Diagn. 
              2003; 
              23 
              735-739 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-33]33 
              Bader R, Hornberger L K, Nijmeh L J et al.. 
              Fetal pericardial teratoma: presentation of two cases and review of literature. 
              Am J Perinatol. 
              2006; 
              23 
              53-58 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00060-34]34 
              Ostor A G, Fortune D W. 
              Tuberous sclerosis initially seen as hydrops fetalis: report of a case and review of the literature. 
              Arch Pathol Lab Med. 
              1978; 
              102 
              34-39 
            





PubMedGoogle Scholar





	
[bookmark: R00060-35]35 
              Soltan M H, Keohane C. 
              Hydrops fetalis due to congenital cardiac rhabdomyoma. Case report. 
              Br J Obstet Gynaecol. 
              1981; 
              88 
              771-773 
            





PubMedGoogle Scholar





	
[bookmark: R00060-36]36 
              Kleinman C S, Donnerstein R L, DeVore G R et al.. 
              Fetal echocardiography for evaluation of in utero congestive heart failure. 
              N Engl J Med. 
              1982; 
              306 
              568-575 
            





PubMedGoogle Scholar





	
[bookmark: R00060-37]37 
              Iliff P J, Nicholls J M, Keeling J W et al.. 
              Non-immunologic hydrops fetalis: a review of 27 cases. 
              Arch Dis Child. 
              1983; 
              58 
              979-982 
            





PubMedGoogle Scholar





	
[bookmark: R00060-38]38 
              Guereta L G, Burgueros M, Elorza M D et al.. 
              Cardiac rhabdomyoma presenting as fetal hydrops. 
              Pediatr Cardiol. 
              1986; 
              7 
              171-174 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-39]39 
              Chou T M, Chou S M. 
              Tuberous sclerosis in the premature infant: a report of a case with immunohistochemistry on the CNS. 
              Clin Neuropathol. 
              1989; 
              8 
              45-52 
            





PubMedGoogle Scholar





	
[bookmark: R00060-40]40 
              Calhoun B C, Watson P T, Hegge F. 
              Ultrasound diagnosis of an obstructive cardiac rhabdomyoma with severe hydrops and hypoplastic lungs. A case report. 
              J Reprod Med. 
              1991; 
              36 
              317-319 
            





PubMedGoogle Scholar





	
[bookmark: R00060-41]41 
              Geva T, Santini F, Pear W et al.. 
              Cardiac rhabdomyoma. Rare cause of fetal death. 
              Chest. 
              1991; 
              99 
              139-142 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-42]42 
              Scurry J, Watkins A, Acton C et al.. 
              Tachyarrhythmia, cardiac rhabdomyomata and fetal hydrops in a premature infant with tuberous sclerosis. 
              J Paediatr Child Health. 
              1992; 
              28 
              260-262 
            





PubMedGoogle Scholar





	
[bookmark: R00060-43]43 
              Kagan K O, Schmidt M, Kuhn U et al.. 
              Ventricular outflow obstruction, valve aplasia, bradyarrhythmia, pulmonary hypoplasia and non-immune fetal hydrops because of a large rhabdomyoma in a case of unknown tuberous sclerosis: a prenatal diagnosed cardiac rhabdomyoma with multiple symptoms. 
              BJOG. 
              2004; 
              111 
              1478-1480 
            





PubMedGoogle Scholar





	
[bookmark: R00060-44]44 
              King J A, Stamilio D M. 
              Maternal and fetal tuberous sclerosis complicating pregnancy: a case report and overview of the literature. 
              Am J Perinatol. 
              2005; 
              22 
              103-108 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00060-45]45 
              Takeuchi M, Nakayama M, Kuwae Y et al.. 
              Huge pericardial rhabdomyoma with hypoplastic left ventricle and lung. 
              Am J Perinatol. 
              2006; 
              23 
              89-92 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00060-46]46 
              Platt L D, Geierman C A, Turkel S B et al.. 
              Atrial hemangioma and hydrops fetalis. 
              Am J Obstet Gynecol. 
              1981; 
              141 
              107-109 
            





PubMedGoogle Scholar





	
[bookmark: R00060-47]47 
              Thorp J A, Geidt A, Gelatt M et al.. 
              Decompression of fetal cardiac tamponade caused by congenital capillary hemangioma of the pericardium. 
              Obstet Gynecol. 
              2000; 
              96 
              816-817 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-48]48 
              Dianzumba S B, Char G. 
              Large calcified right atrial myxoma in a newborn. Rare cause of neonatal death. 
              Br Heart J. 
              1982; 
              48 
              177-179 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-49]49 
              Perlman E J, Ali S Z, Robinson R et al.. 
              Infantile extrarenal rhabdoid tumor. 
              Pediatr Dev Pathol. 
              1998; 
              1 
              149-152 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-50]50 
              Gergely R Z, Eden R, Schifrin B S et al.. 
              Antenatal diagnosis of congenital sacral teratoma. 
              J Reprod Med. 
              1980; 
              24 
              229-231 
            





PubMedGoogle Scholar





	
[bookmark: R00060-51]51 
              Moerman P, Fryns J P, Goddeeris P et al.. 
              Nonimmunologic hydrops fetalis. A study of ten cases. 
              Arch Pathol Lab Med. 
              1982; 
              106 
              635-640 
            





PubMedGoogle Scholar





	
[bookmark: R00060-52]52 
              Langer J C, Harrison M R, Schmidt K G et al.. 
              Fetal hydrops and death from sacrococcygeal teratoma: rationale for fetal surgery. 
              Am J Obstet Gynecol. 
              1989; 
              160 
              1145-1150 
            





PubMedGoogle Scholar





	
[bookmark: R00060-53]53 
              Bond S J, Harrison M R, Schmidt K G et al.. 
              Death due to high-output cardiac failure in fetal sacrococcygeal teratoma. 
              J Pediatr Surg. 
              1990; 
              25 
              1287-1291 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-54]54 
              Nakayama D K, Killian A, Hill L M et al.. 
              The newborn with hydrops and sacrococcygeal teratoma. 
              J Pediatr Surg. 
              1991; 
              26 
              1435-1438 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-55]55 
              Chisholm C A, Heider A L, Kuller J A et al.. 
              Prenatal diagnosis and perinatal management of fetal sacrococcygeal teratoma. 
              Am J Perinatol. 
              1998; 
              15 
              503-505 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00060-56]56 
              Graf J L, Albanese C T, Jennings R W et al.. 
              Successful fetal sacrococcygeal teratoma resection in a hydropic fetus. 
              J Pediatr Surg. 
              2000; 
              35 
              1489-1491 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-57]57 
              Neubert S, Trautmann K, Steiner E et al.. 
              Sonographic prognostic factors in prenatal diagnosis of SCT. 
              Fetal Diagn Ther. 
              2004; 
              19 
              319-326 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-58]58 
              Ayzen M, Ball R, Nobuhara K K et al.. 
              Monochorionic twin gestation complicated by a sacrococcygeal teratoma with hydrops-optimal timing of delivery allows for survival of the unaffected twin. 
              J Pediatr Surg. 
              2006; 
              41(8) 
              e11-e13 
            





PubMedGoogle Scholar





	
[bookmark: R00060-59]59 
              Weinraub Z, Gembruch U, Fodisch H J et al.. 
              Intrauterine mediastinal teratoma associated with non-immune hydrops fetalis. 
              Prenat Diagn. 
              1989; 
              9 
              369-372 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-60]60 
              Kuller J A, Laifer S A, Martin J G et al.. 
              Unusual presentations of fetal teratoma. 
              J Perinatol. 
              1991; 
              11 
              294-296 
            





PubMedGoogle Scholar





	
[bookmark: R00060-61]61 
              Froberg M K, Brown R E, Maylock J et al.. 
              In utero development of a mediastinal teratoma: a second-trimester event. 
              Prenat Diagn. 
              1994; 
              14 
              884-887 
            





PubMedGoogle Scholar





	
[bookmark: R00060-62]62 
              Gray E S, Balch N J, Kohler H et al.. 
              Congenital leukaemia: an unusual cause of stillbirth. 
              Arch Dis Child. 
              1986; 
              61(10) 
              1001-1006 
            





PubMedGoogle Scholar





	
[bookmark: R00060-63]63 
              Becroft D M, Zwi L J. 
              Perinatal visceral fibrosis accompanying the megakaryoblastic leukemoid reaction of Down syndrome. 
              Pediatr Pathol. 
              1990; 
              10(3) 
              397-406 
            





PubMedGoogle Scholar





	
[bookmark: R00060-64]64 
              Hendricks S K, Sorensen T K, Baker E R. 
              Trisomy 21, fetal hydrops, and anemia: prenatal diagnosis of transient myeloproliferative disorder?. 
              Obstet Gynecol. 
              1993; 
              82(4 Pt 2 Suppl) 
              703-705 
            





PubMedGoogle Scholar





	
[bookmark: R00060-65]65 
              Donnenfeld A E, Scott S C, Henselder-Kimmel M et al.. 
              Prenatally diagnosed non-immune hydrops caused by congenital transient leukaemia. 
              Prenat Diagn. 
              1994; 
              14 
              721-724 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-66]66 
              Strobelt N, Ghidini A, Locatelli A et al.. 
              Intrauterine diagnosis and management of transient myeloproliferative disorder. 
              Am J Perinatol. 
              1995; 
              12 
              132-134 
            





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: R00060-67]67 
              Zipursky A, Rose T, Skidmore M et al.. 
              Hydrops fetalis and neonatal leukemia in Down syndrome. 
              Pediatr Hematol Oncol. 
              1996; 
              13 
              81-87 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-68]68 
              Baschat A A, Wagner T, Malisius R et al.. 
              Prenatal diagnosis of a transient myeloproliferative disorder in trisomy 21. 
              Prenat Diagn. 
              1998; 
              18 
              731-736 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-69]69 
              Oetama B K, Tucay R F, Morgan D L. 
              Pathologic quiz case: nonimmune hydrops in a newborn. Down syndrome with acute (transient) leukemia. 
              Arch Pathol Lab Med. 
              2001; 
              125 
              1609-1610 
            





PubMedGoogle Scholar





	
[bookmark: R00060-70]70 
              Smrcek J M, Baschat A A, Germer U et al.. 
              Fetal hydrops and hepatosplenomegaly in the second half of pregnancy: a sign of myeloproliferative disorder in fetuses with trisomy 21. 
              Ultrasound Obstet Gynecol. 
              2001; 
              18 
              547 
            





PubMedGoogle Scholar





	
[bookmark: R00060-71]71 
              Robertson M, De Jong G, Mansvelt E. 
              Prenatal diagnosis of congenital leukemia in a fetus at 25 weeks' gestation with Down syndrome: case report and review of the literature. 
              Ultrasound Obstet Gynecol. 
              2003; 
              21 
              486-489 
            





PubMedGoogle Scholar





	
[bookmark: R00060-72]72 
              Shturman-Ellstein R, Greco M A, Myrie C et al.. 
              Hydrops fetalis, hydramnios and hepatic vascular malformation associated with cutaneous hemangioma and chorioangioma. 
              Acta Paediatr Scand. 
              1978; 
              67 
              239-243 
            





PubMedGoogle Scholar





	
[bookmark: R00060-73]73 
              Nakamoto S K, Dreilinger A, Dattel B et al.. 
              The sonographic appearance of hepatic hemangioma in utero. 
              J Ultrasound Med. 
              1983; 
              2 
              239-241 
            





PubMedGoogle Scholar





	
[bookmark: R00060-74]74 
              Gonen R, Fong K, Chiasson D A. 
              Prenatal sonographic diagnosis of hepatic hemangioendothelioma with secondary nonimmune hydrops fetalis. 
              Obstet Gynecol. 
              1989r; 
              73 
              485-487 
            





PubMedGoogle Scholar





	
[bookmark: R00060-75]75 
              Skopec L L, Lakatua D J. 
              Non-immune fetal hydrops with hepatic hemangioendothelioma and Kasabach-Merritt syndrome: a case report. 
              Pediatr Pathol. 
              1989; 
              9 
              87-93 
            





PubMedGoogle Scholar





	
[bookmark: R00060-76]76 
              Anai T, Miyakawa I, Ohki H et al.. 
              Hydrops fetalis caused by fetal Kasabach-Merritt syndrome. 
              Acta Paediatr Jpn. 
              1992; 
              34 
              324-327 
            





PubMedGoogle Scholar





	
[bookmark: R00060-77]77 
              Wu T J. 
              Diffuse neonatal haemangiomatosis with intra-uterine haemorrhage and hydrops fetalis: a case report. 
              Eur J Pediatr. 
              1994; 
              153 
              759-761 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-78]78 
              Albano G, Pugliese A, Stabile M et al.. 
              Hydrops foetalis caused by hepatic haemangioma. 
              Acta Paediatr. 
              1998; 
              87 
              1307-1309 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-79]79 
              Pott Bartsch E M, Paek B W, Yoshizawa J et al.. 
              Giant fetal hepatic hemangioma. Case report and literature review. 
              Fetal Diagn Ther. 
              2003; 
              18 
              59-64 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-80]80 
              Alkalay A L, Puri A R, Pomerance J J et al.. 
              Mesenchymal hamartoma of the liver responsive to cyclophosphamide therapy: therapeutic approach. 
              J Pediatr Surg. 
              1985; 
              20 
              125-128 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-81]81 
              Bessho T, Kubota K, Komori S et al.. 
              Prenatally detected hepatic hamartoma: another cause of non-immune hydrops. 
              Prenat Diagn. 
              1996; 
              16 
              337-341 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-82]82 
              Tovbin J, Segal M, Tavori I et al.. 
              Hepatic mesenchymal hamartoma: a pediatric tumor that may be diagnosed prenatally. 
              Ultrasound Obstet Gynecol. 
              1997; 
              10 
              63-65 
            





PubMedGoogle Scholar





	
[bookmark: R00060-83]83 
              Dickinson J E, Knowles S, Phillips J M. 
              Prenatal diagnosis of hepatic mesenchymal hamartoma. 
              Prenat Diagn. 
              1999; 
              19 
              81-84 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-84]84 
              Doss B J, Vicari J, Jaques S M. 
              Placental involvement in congenital hepatoblastoma. 
              Pediatr Dev Pathol. 
              1998; 
              1 
              538-542 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-85]85 
              Lu M, Greer M C. 
              Hypervascular multifocal hepatoblastoma: dynamic gadolinium-enhanced MRI findings indistinguishable from infantile hemangioendothelioma. 
              Pediatr Radiol. 
              2007; 
              37 
              587-591 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-86]86 
              Falkinburg L W, Ka M N. 
              A case of congenital sympathogonioma (neuroblastoma) of the right adrenal simulating erythroblastosis fetalis. 
              J Pediatr. 
              1953; 
              42 
              462-465 
            





PubMedGoogle Scholar





	
[bookmark: R00060-87]87 
              Strauss L, Driscoll S G. 
              Congenital neuroblastoma involving the placenta. Reports of two cases. 
              Pediatrics. 
              1964; 
              34 
              23-31 
            





PubMedGoogle Scholar





	
[bookmark: R00060-88]88 
              Anders D, Kindermann G, Pfeifer U. 
              Metastasizing fetal neuroblastoma with involvement of the placenta simulating fetal erythroblastosis. Report of two cases. 
              J Pediatr. 
              1973; 
              82 
              50-53 
            





PubMedGoogle Scholar





	
[bookmark: R00060-89]89 
              Johnson Jr A T, Halbert D. 
              Congenital neuroblastoma presenting as hydrops fetalis. 
              N C Med J. 
              1974; 
              35 
              289-291 
            





PubMedGoogle Scholar





	
[bookmark: R00060-90]90 
              Moss T J, Kaplan L. 
              Association of hydrops fetalis with congenital neuroblastoma. 
              Am J Obstet Gynecol. 
              1978; 
              132 
              905-906 
            





PubMedGoogle Scholar





	
[bookmark: R00060-91]91 
              van der Slikke J W, Balk A G. 
              Hydramnios with hydrops fetalis and disseminated fetal neuroblastoma. 
              Obstet Gynecol. 
              1980; 
              55 
              250-253 
            





PubMedGoogle Scholar





	
[bookmark: R00060-92]92 
              Smith C R, Chan H S, deSa D J. 
              Placental involvement in congenital neuroblastoma. 
              J Clin Pathol. 
              1981; 
              34 
              785-789 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-93]93 
              Gadwood K A, Reynes C J. 
              Prenatal sonography of metastatic neuroblastoma. 
              J Clin Ultrasound. 
              1983; 
              11 
              512-515 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-94]94 
              Newton E R, Louis F, Dalton M E et al.. 
              Fetal neuroblastoma and catecholamine-induced maternal hypertension. 
              Obstet Gynecol. 
              1985; 
              65(3, Suppl) 
              49S-52S 
            





PubMedGoogle Scholar





	
[bookmark: R00060-95]95 
              Tomà P, Lucigrai G, Marzoli A et al.. 
              Prenatal diagnosis of metastatic adrenal neuroblastoma with sonography and MR imaging. 
              AM J Roentgend. 
              1994; 
              162 
              1183-1184 
            





PubMedGoogle Scholar





	
[bookmark: R00060-96]96 
              Lynn A A, Parry S I, Morgan M A et al.. 
              Disseminated congenital neuroblastoma involving the placenta. 
              Arch Pathol Lab Med. 
              1997; 
              121 
              741-744 
            





PubMedGoogle Scholar





	
[bookmark: R00060-97]97 
              Jones C E, Rivers R P, Taghizadeh A. 
              Disseminated intravascular coagulation and fetal hydrops in a newborn infant in association with a chorangioma of placenta. 
              Pediatrics. 
              1972; 
              50 
              901-907 
            





PubMedGoogle Scholar





	
[bookmark: R00060-98]98 
              Sweet L, Reid W D, Roberton N R. 
              Hydrops fetalis in association with chorioangioma of the placenta. 
              J Pediatr. 
              1973; 
              82 
              91-94 
            





PubMedGoogle Scholar





	
[bookmark: R00060-99]99 
              Seifer D B, Ferguson II J E, Behrens C M et al.. 
              Nonimmune hydrops fetalis in association with hemangioma of the umbilical cord. 
              Obstet Gynecol. 
              1985; 
              66 
              283-286 
            





PubMedGoogle Scholar





	
[bookmark: R00060-100]100 
              Chazotte C, Girz B, Koenigsberg M et al.. 
              Spontaneous infarction of placental chorioangioma and associated regression of hydrops fetalis. 
              Am J Obstet Gynecol. 
              1990; 
              163 
              1180-1181 
            





PubMedGoogle Scholar





	
[bookmark: R00060-101]101 
              Hirata G I, Masaki D I, O'Toole M et al.. 
              Color flow mapping and Doppler velocimetry in the diagnosis and management of a placental chorioangioma associated with nonimmune fetal hydrops. 
              Obstet Gynecol. 
              1993; 
              81 
              850-852 
            





PubMedGoogle Scholar





	
[bookmark: R00060-102]102 
              Dorman S L, Cardwell M S. 
              Ballantyne syndrome caused by a large placental chorioangioma. 
              Am J Obstet Gynecol. 
              1995; 
              173 
              1632-1633 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-103]103 
              Jauniaux E, Ogle R. 
              Color Doppler imaging in the diagnosis and management of chorioangiomas. 
              Ultrasound Obstet Gynecol. 
              2000; 
              15 
              463-467 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-104]104 
              Locham K K, Garg R, Goel S. 
              Hydrops fetalis in placental chorioangioma. 
              Indian Pediatr. 
              2001; 
              38 
              112-113 
            





PubMedGoogle Scholar





	
[bookmark: R00060-105]105 
              Suri V, Aggarwal N, Deo N D et al.. 
              Placental chorioangioma with hydrops foetalis: a case report. 
              Acta Obstet Gynecol Scand. 
              2005; 
              84 
              603-604 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-106]106 
              Kruseman A C, van Lent M, Blom A H et al.. 
              Choriocarcinoma in mother and child, identified by immunoenzyme histochemistry. 
              Am J Clin Pathol. 
              1977; 
              67 
              279-283 
            





PubMedGoogle Scholar





	
[bookmark: R00060-107]107 
              Santamaria M, Benirschke K, Carpenter P M et al.. 
              Transplacental hemorrhage associated with placental neoplasms. 
              Pediatr Pathol. 
              1987; 
              7(5-6) 
              601-615 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-108]108 
              Daniel S J, Cassady G. 
              Non-immunologic hydrops fetalis associated with a large hemangioendothelioma. 
              Pediatrics. 
              1968; 
              42 
              828-833 
            





PubMedGoogle Scholar





	
[bookmark: R00060-109]109 
              McGahan J P, Schneider J M. 
              Fetal neck hemangioendothelioma with secondary hydrops fetalis: sonographic diagnosis. 
              J Clin Ultrasound. 
              1986; 
              14 
              384-388 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-110]110 
              Sharara F I, Khoury A N. 
              Prenatal diagnosis of a giant cavernous hemangioma in association with nonimmune hydrops. A case report. 
              J Reprod Med. 
              1994; 
              39 
              547-549 
            





PubMedGoogle Scholar





	
[bookmark: R00060-111]111 
              Lopriore E, Markhorst D G. 
              Diffuse neonatal hemangiomatosis: new views on diagnostic criteria and prognosis. 
              Acta Paediatr. 
              1999; 
              88 
              93-97 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-112]112 
              Martinez A E, Robinson M J, Alexis J B. 
              Kaposiform hemangioendothelioma associated with nonimmune fetal hydrops. 
              Arch Pathol Lab Med. 
              2004; 
              128 
              678-681 
            





PubMedGoogle Scholar





	
[bookmark: R00060-113]113 
              Dolkart L A, Reimers F T, Kuonen C A. 
              Intrathoracic congenital fibrosarcoma. A case report. 
              J Reprod Med. 
              1995; 
              40 
              391-393 
            





PubMedGoogle Scholar





	
[bookmark: R00060-114]114 
              Navajas A, Astigarraga I, Fernandez-Teijeiro A et al.. 
              Hydrops fetalis and fibrosarcoma: case report of an uncommon association. 
              Eur J Pediatr. 
              1997; 
              156 
              62-64 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-115]115 
              Lam P M, Leung T N, Ng P C et al.. 
              Congenital cervical fibrosarcoma with hydrops fetalis. 
              Acta Obstet Gynecol Scand. 
              2004; 
              83 
              773-776 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-116]116 
              Semchyshyn S, Mangurten H, Benawra R et al.. 
              Fetal tumor: antenatal diagnosis and its implications. 
              J Reprod Med. 
              1982; 
              27 
              231-234 
            





PubMedGoogle Scholar





	
[bookmark: R00060-117]117 
              White F V, Dehner L P, Belchis D A et al.. 
              Congenital disseminated malignant rhabdoid tumor: a distinct clinicopathologic entity demonstrating abnormalities of chromosome 22q11. 
              Am J Surg Pathol. 
              1999; 
              23 
              249-256 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-118]118 
              Castellino S M, Powers R, Kalwinsky D et al.. 
              Abdominal rhabdoid tumor presenting as fetal hydrops: a case report. 
              J Pediatr Hematol Oncol. 
              2001; 
              23 
              258-259 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-119]119 
              Geirsson R T, Ricketts N E, Taylor D J, Coghill S. 
              Prenatal appearance of a mesoblastic nephroma associated with polyhydramnios. 
              J Clin Ultrasound. 
              1985; 
              13 
              488-490 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-120]120 
              Gray E S. 
              Mesonephric nephroma and non-immunological hydrops fetalis. 
              Pediatr Pathol. 
              1989; 
              9 
              607-609 
            





PubMedGoogle Scholar





	
[bookmark: R00060-121]121 
              Angulo J C, Lopez J I, Ereno C et al.. 
              Hydrops fetalis and congenital mesoblastic nephroma. 
              Child Nephrol Urol. 
              1991; 
              11 
              115-116 
            





PubMedGoogle Scholar





	
[bookmark: R00060-122]122 
              Liu Y C, Mai Y L, Chang C C et al.. 
              The presence of hydrops fetalis in a fetus with congenital mesoblastic nephroma. 
              Prenat Diagn. 
              1996; 
              16 
              363-365 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-123]123 
              Chen W Y, Lin C N, Chao C S et al.. 
              Prenatal diagnosis of congenital mesoblastic nephroma in mid-second trimester by sonography and magnetic resonance imaging. 
              Prenat Diagn. 
              2003; 
              23 
              927-931 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-124]124 
              Leclair M D, El-Ghoneimi A, Audry G et al.. 
              The outcome of prenatally diagnosed renal tumors. 
              J Urol. 
              2005; 
              173 
              186-189 
            





PubMedGoogle Scholar





	
[bookmark: R00060-125]125 
              Kalifat R. 
              [Bilateral Wilms' tumor in the fetus]. 
              Ann Urol (Paris). 
              1999; 
              33 
              37-41 
            





PubMedGoogle Scholar





	
[bookmark: R00060-126]126 
              Vadeyar S, Ramsay M, James D, O'Neill D. 
              Prenatal diagnosis of congenital Wilms' tumor (nephroblastoma) presenting as fetal hydrops. 
              Ultrasound Obstet Gynecol. 
              2000; 
              16 
              80-83 
            





PubMedGoogle Scholar





	
[bookmark: R00060-127]127 
              Glick R D, Hicks M J, Nuchtern J G et al.. 
              Renal tumors in infants less than 6 months of age. 
              J Pediatr Surg. 
              2004; 
              39 
              522-525 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-128]128 
              Fuchs I B, Henrich W, Kalache K D et al.. 
              Prenatal sonographic features of a rhabdoid tumor of the kidney. 
              Ultrasound Obstet Gynecol. 
              2004; 
              23 
              407-410 
            





PubMedGoogle Scholar





	
[bookmark: R00060-129]129 
              Hung N A. 
              Congenital “clear cell sarcoma of the kidney.” 
              Virchows Arch. 
              2005; 
              446 
              566-568 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-130]130 
              Isaacs Jr H. 
              Perinatal brain tumors: a review of 250 cases. I and II. 
              Pediatric Neurol. 
              2002; 
              27(4) 
              249-261 
              27(5) 
              333-342 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-131]131 
              Sherer D M, Abramowicz J S, Eggers P C et al.. 
              Prenatal ultrasonographic diagnosis of intracranial teratoma and massive craniomegaly with associated high-output cardiac failure. 
              Am J Obstet Gynecol. 
              1993; 
              168 
              97-99 
            





PubMedGoogle Scholar





	
[bookmark: R00060-132]132 
              Bhattacharya B, Cochran E, Loew J. 
              Pathologic quiz case: a 27-week female fetus with massive macrocephaly and generalized anasarca. Congenital immature intracranial teratoma with skull rupture and high output cardiac failure. 
              Arch Pathol Lab Med. 
              2004; 
              128 
              102-104 
            





PubMedGoogle Scholar





	
[bookmark: R00060-133]133 
              Sabet L M. 
              Congenital glioblastoma multiforme associated with congestive heart failure. 
              Arch Pathol Lab Med. 
              1982; 
              106 
              31-34 
            





PubMedGoogle Scholar





	
[bookmark: R00060-134]134 
              Riboni G, De Simoni M, Leopardi O et al.. 
              Ultrasound appearance of a glioblastoma in a 33-week fetus in utero. 
              J Clin Ultrasound. 
              1985; 
              13 
              345-346 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-135]135 
              Drut R, Sapia S, Gril D et al.. 
              Nonimmune hydrops fetalis, hydramnios, microcephaly, and intracranial meningeal hemangioendothelioma. 
              Pediatr Pathol. 
              1993; 
              13 
              9-13 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-136]136 
              Isaacs Jr H. 
              Fetal and neonatal histiocytoses. 
              Pediatr Blood Cancer. 
              2006; 
              47 
              123-129 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-137]137 
              Malloy C A, Polinski C, Alkan S et al.. 
              Hemophagocytic lymphohistiocytosis presenting with nonimmune hydrops fetalis. 
              J Perinatol. 
              2004; 
              24 
              458-460 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-138]138 
              Lee C H, Lau T K, To K F et al.. 
              Congenital systemic Langerhans cell histiocytosis presenting as hydrops fetalis. 
              Acta Paediatr. 
              2005; 
              94 
              1843-1847 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-139]139 
              Stapp J, Wilkerson S, Stewart D et al.. 
              Fulminant neonatal liver failure in siblings: probable congenital hemophagocytic lymphohistiocytosis. 
              Pediatr Dev Pathol. 
              2006; 
              9 
              239-244 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-140]140 
              Yetgin S, Aytac S, Gurakan F et al.. 
              Nonimmune hydrops fetalis in two cases of consanguineous parents and associated with hereditary spherocytosis and hemophagocytic histiocytosis. 
              J Perinatol. 
              2007; 
              27 
              252-254 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-141]141 
              Haller J O, Kauffman S L, Kassner E G. 
              Congenital mesenchymal tumour of the lung. 
              Br J Radiol. 
              1977; 
              50(591) 
              217-219 
            





PubMedGoogle Scholar





	
[bookmark: R00060-142]142 
              Jimenez J F, Uthman E O, Townsend J W et al.. 
              Primary bronchopulmonary leiomyosarcoma in childhood. 
              Arch Pathol Lab Med. 
              1986; 
              110 
              348-351 
            





PubMedGoogle Scholar





	
[bookmark: R00060-143]143 
              Khong T Y, Keeling J W. 
              Massive congenital mesenchymal malformation of the lung: another cause of non-immune hydrops. 
              Histopathology. 
              1990; 
              16 
              609-611 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R00060-144]144 
              Horikoshi T, Kikuchi A, Matsumoto Y et al.. 
              Fetal hydrops associated with congenital pulmonary myofibroblastic tumor. 
              J Obstet Gynaecol Res. 
              2005; 
              31 
              552-555 
            





CrossrefPubMedGoogle Scholar









[bookmark: SIG1]Hart IsaacsM.D. 



3020 Childrens Way MC 5007




San Diego, CA 92123























  >
  
  

    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.203.175.219
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  