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• Teratos =  “ of the monster”

    onkoma = “ swelling ”


• Teratoma compose of multiple tissues foreign to the organ or site which they arise 
• Recent classification include monoderm type  
• SCTs is the most common 

Teratoma



1st Theory 


• Arise from totipotent primodial germ cell 
• GA 4-5 wk  :  

   - Migrate to gonadal ridge

   - Some cells miss their destination > teratoma in midline

   

Teratoma embryo & pathology



2nd Theory

Arise from remnant of primitive streak/ primitive node 
• GA 3 wk , midline cell at caudal divide rapidly 

    - gastrulation, give raise to 3 germ layers of embryo

    - primitive streak shorten and disappears 
• Explain more common in location at sacrococcyx 

3rd Theory

Form of incomplete twin

Teratoma embryo & pathology



• tissue : skin, teeth, neural tissue, fat, cartilage, intestinal 
mucosa with normal ganglion cell


• Fetiform teratomas : Small bowel, limbs, beating heart

• Fetus-in-fetu : vertebrae/notochord and high organized organ

Teratoma embryo & pathology



• 25% of germ cell tumor are mixed tumor 

• Mature teratoma : well differentiated tissue 

• Immature teratoma : neuroectoderm 

  Graded 1-3 

  base on number of low-power fields of primitive neuroepithelium

Teratoma embryo & pathology



Malignancy 


• May contain or develop foci of malignancy 
• Most common malignant component = YST ( formerly called endodermal sinus tumor )

• Other : neuroblastoma, squamous cell carcinoma, carcinoid

• Malignant at birth is uncommon, but increase with age & incomplete resection

Teratoma embryo & pathology



• Not yet understood

• Most germ cell tumor have amplification, isochromosome 12p

• MYCN gene amplification 

        present in immature teratoma, 

        absent in  mature teratoma in one study 

• BAX mutation and overexpression  

        correlated with survival in one study 

Genetics



• 1. ARM                  : anal/anaorectal stenosis is the most common

    2. sacral anomaly

    3. presacral mass : teratoma, anterior meningocele

                                    Maybe combination with harmatoma, duplication cyst, dermoid cyst


• Female : male 

          1.5 : 1

    Present with constipation

    20% of patient’s age > 12 years 


• Malignant transformation 1%


• 57% has autosomal dominant inherritence pattern 

• MNX1 gene in familial form

Associated anomalies

Currarino triad



• Hypospadias, VUR

• Vagina or uterine duplication :  usg pelvis

• Congenital hip dislocation : 7% 

• Vetebral anomalies

• Anencephaly, trigonocephaly, Dandy-walker, 

spinabifida, myelomenongocele

Associated anomalies



Sacrococcygeal teratoma



• Rarely malignancy 

• Risk factor malignancy depend on 

        1. Site 
        2. Extent 
        3. Age 
                  >= 2 months high rate malignancy  

• Hidden pelvic tumor : higher rate malignancy

Sacrococcygeal teratoma ( SCTs )

• Risk malignancy 

       <10%     at birth

       40-75%  after age 1 years 




• Most common : extragonadal 

• 35-60% of teratoma

• Incidence 1 per 35,000-40,000 live births


• Female  :  Male

             3  :  1

Incidence



• Prenatal diagnosis 

• Visible mass at birth protruding from coccygeal region

    Pushing anus and vagina anteriorly

• High output heart failure

• DIC

• Tumor rupture, ulcer

• Tumor bleeding

• Tumor necrosis : hyperkalemia


• Constipation

• urinary obstruction 

• PR : intact sacrum above mass = complete resection in prone 

position

Diagnosis



• USG 

    - site 

    - intrapelvic extension ?

    - urinary obstruction?


• Significant mortality rate 
    - large solid vascular tumor

    - prematurity

    - rupture with exsanguination

•  Cesaren section : avoid ruptured & dystocia 
    - size > 5 cm

    - size > BPD

• Urgent cesarean section : placentomegaly & hydrop 
• Emergency cesarean section  : maternal mirror syndrome

Prenatal diagnosis



• Poor prognosis  
    - greater than BPD at diagnosis

    - grow faster than 150 mL/week


• Vascular shunting within tumor 
      High output heart failure

      Placentomegaly, Hydrops :  impending fetal death


• Fetal anemia from intratumoral bleeding

Prenatal diagnosis



• Open fetal surgical excision/ debulking 
        too preterm to deliver


• Other therapeutic 
     - intrauterine endoscope laser ablation of large feeding artery

     - alcohol injection

     - RFA 

     - percutaneous aspiration

            Pure cystic teratomas (10-15%)

Prenatal diagnosis



• Meningocele 
       - cystic

       - cephalad to sacrum, maybe anterior sacral defect

       - covered by dura, skin

       - bulging fontanelle with gentle pressure on sacral meningocele 
       - USG, MRI confirm

   Familial form  teratoma

       coexistence meningocele with teratoma 
   Teratoma  
        usually presacral


• Lymphangioma 
• Lipomas 
• Tail-like remnant

Differential diagnosis



• Elevate AFP 

      turn normal at 9 months

      assessing presence of residual or recurrence

      post-op half life 6 days 

• Elevate Beta-hCG  
      produce by choriocarcinomas 

      cause precociuos puberty

• CA 125 
      used for follow up

• Plain film AP ,lateral spine & pelvis 
      calcification

      spine defect

• USG spine & pelvis 
• CT, MRI : vascular supply

Investigation



Stage



Type : Altman’s study

% Malignancy

• Type I : almost exclusively exterior, 
minimal pelvic component 0%

• Type II : significant pelvic 
component

6%

Type III : Intra-abdominal bigger than 
external component

20%

Type IV : exclusively presacral 8%



Type

• More hidden lesion, more malignancy 

    ( Type III, IV )



Management : Thai POG



Management : Thai POG



Management : Thai POG



Preoperatively 

• Time 
      If infant is stable : no need for immediate resection

• Preoperative  ATB and continue for 24-48 hrs

• G/M blood 

• AFP level for baseline

• NG 

• Foley’s cath

• Rectum maybe prep for digital manipulation


Ruptured tumor 
    - emergency surgery due to blood loss 
    - pressure bandage 

    - or suture with pledgets


Surgical management



Position 
     - Most resection can be completely in prone jack-knife position 
     - In doubt : prep skin lower chest - toes 
     - Intra-abdominal , intrapelvic, highly-vascular and bleeding within tumor

     - Laparotomy Vs. laparoscope


• Vaseline packing in rectum 
     - identify rectum

     - pack for reduce content

• En bloc resection, including cocyx is preferable 
     - fail remove cocyx : high recurrence rate ( 37% )

• Reconstruct gluteal crease and perineum  
     - cosmetic

     - use plastic surgery principles

Surgical management



Incision 
- Most : chevron 
    - apex of incision should cover lower sacrum

    - preserve skin as much as possible,

       it can be trim later


- vertical : for smaller tumor

    

Surgical management



Surgical management

• Dissected tumor from inferior, medial aspect of gluteus maximus

• Identified sacrum & coccyx 
• Transect  coccyx  
         - at sacrococcygeal joint

         - cautery

         - En-bloc coccyx with tumor



Surgical management

• Identify Median & lateral sacral vessel 
           ligate or coagulated



Surgical management
• Traction 
• Coccyx and tumor are retracted 
   and dissected from gluteus maximus and surrounding tissue

         - down to pelvic floor

         - preserve pelvic floor muscle

• Identified rectum 
         - dissected free from rectum and sphincter complex




Surgical management

• If necessary place finger in rectum



Surgical management
• Pelvic floor reconstruction

   - suture superior & posterior portion levator m. 
   - to presacral fascia



Surgical management
• Pelvic floor reconstruction

   - appose  gluteus maximus 
   - interrupted suture



Surgical management

• Closure

   - drain maybe left in perirectal space



Open approachSurgical management



Open approach
Suprapubic extension

Surgical management



Giant SCTs, technique that help in management 
       - intraoperative snaring aorta

       - laparoscopic division of median sacral artery

       - ECMO and hypothermic perfusion

       - devascularization and stage resection

       - Preop embolization +- RFA

       - Autologous cord blood transfusion

Open approachSurgical management



Curarino syndrome 
       - presacral mass : 

             - resected through posterior sagittal approach

             - teratoma : often densely adhere to rectum 
             - should not aggressive in absence of malignancy              

       - from experience

             - present with anal anomaly before recognized mass

             - anal anomaly  may did not require surgery

Open approachSurgical management



Post operative 

- AFP level immediate 

- Prone position for 3 days to prevent soiling the wound with urine & feces

Open approachSurgical management



Survival rate >90% 
     Intrautero diagnosed 


Mortality rate near 100% 
     Hydrop or placentomegaly :  

Mortality rate 50% 
     >= 10 cm  that highly vascular or fast growing

Worst prognosis  
     SCTs growth > 150 ml/week and cardiac outpu > 650 mL/kg min 

Poor prognosis 
     (Tumor volume / fetal weight) > 0.12  at  GA <24 WK    

Solid tumor volume / head volume    
    <1 No died

    >1 died 71%

Prognosis



• Recurrence risk factor

       - immature histology

       - malignancy 

       - incomplete resection

• Malignancy recurrence risk

       - resect after newborn period

       - elevated AFP

Prognosis
• Prognosis of malignant tumors 
    - tumor type

    - stage

    - location 

    -age

Recurrence 



Follow up

• Rectal exam, AFP & CA 125 every 2-3 months

• At least 3 years

Follow up : Thai POG



Follow up

Functional  

• Neuropathic bladder & bowel ( 35-40% )

       - soiling                       ( 13 % )

       - constipation              ( 16 %)

       - urinary incontinence  ( 30 % )

• Leg weakness

• Normal fertility, vaginal delivery



• Recurrence tumor 
       - initial benign tumor  : recurrence 10-20%

          May be due to sampling error, incomplete excision malignant foci, transformation 
       -  most with in 3 years

       -  local 

          Metas : lymph node, lung, liver, brain, peritoneum ( pseudomyxoma peritonii) 

       - CMT : platinum based , Prognosis 80-90% 

Recurrence tumor
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