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Acardiac twin is a rare event with high perinatal mortality rate and the management strategies remain
controversial. The authors report 4 cases of twin pregnancies associated with one acardiac twin diagnosed at King
Chulalongkorn Memorial Hospital during the period 1993 to 2002. Two cases were expectantly managed and intrauterine
interventions were performed in order to occlude umbilical artery of the acardiac twin in 2 cases, by using Guglielmi
detachable coil (GDC) embolization and absolute alcohol injection. Overall, the perinatal mortality rate for the pump twin
was 50% and the survival rate of expectant management in the present series was 100%. GDC embolization was judged
to be technically successful since it completely occluded the circulation to the acardiac twin. However, the pump twin was
dead which might have resulted from the compromised state due to cardiac failure. At present, it seems that conservative
management with close antenatal surveillance is the treatment of choice when the twin-weight ratios are substantially less
than 70%. Invasive techniques should be considered when there is ultrasound evidence of hydramnios or congestive heart

failure of the pump twin at a previable gestational age.
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Acardiac twin is a unique complication of
monochorionic twin gestations. It is a rare condition,
occurring in 1 in 35,000 pregnancies, and in 1 % of mono-
zygotic twins®?. The condition involves a “pump” or
donor twin perfusing a recipient or “acardiac” twin
through vascular placental anastomoses. It is well
accepted that the acardiac twin has no direct vascular
connection to the placenta, so the lower part of the body
receives better oxygenated blood through a hypogas-
tric artery, whereas the upper part is more poorly
perfused with less well oxygenated blood. This may
cause secondary disruption of organogenesis and sub-
sequent fetal acardia®. This condition is also known
as twin reversed arterial perfusion (TRAP) sequence.

The acardiac twin obviously has no chance
of survival. Perinatal mortality rate of the pump twin is
extremely high (50-55%)@% and can be due to increased
cardiac demands in an effort to perfuse its acardiac
sibling, hydramnios, and complications from prema-
turity. The management strategies for TRAP sequence
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remain controversial. The therapeutic efforts by inva-
sive procedures were aimed to occlude the vascular
communication between the two fetuses. Several
techniques have been proposed with varying degrees
of success, including injection of thrombogenic coils
or sclerosing agents, to occlude the umbilical cord, cord
ligation performed at hysterotomy or with endoscopic
or ultrasound guidance and fetoscopic laser coagu-
lation. In 2003, Tan and Sepulveda® have systemati-
cally reviewed minimally invasive treatment modalities
in acardiac twinning and suggested the intrafetal
ablation is the treatment of choice for acardiac twins.
They also recommended that the treatment should be
mandatory in those cases that show deterioration,
even mild, on close surveillance scans or in cases of
excessive growth of the acardiac twin.

Sullivan et al® have recently reported less
neonatal mortality of pump twins that were expectantly
managed than previously reported. Even the twin-weight
ratio was not accurate in predicting outcome of the
pump twins in their series. They suggested that expec-
tant management with close antepartum surveillance
deserves consideration when counseling patients with
acardiac twins. The authors present the outcomes of
4 cases of acardiac twins with different management.
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Method

During the period 1993 to 2002, four cases of
twin pregnancies associated with one acardiac twin
were diagnosed at King Chulalongkorn Memorial
Hospital. All patients were evaluated and managed by
maternal-fetal medicine specialists. The gestational age
of the pregnancy was based on the patient’s last men-
strual period and/or the mid-trimester sonograms.
Management of each case was different and was at
the discretion of the clinician. Patients were counseled
about the natural history and prognosis of this
condition. Two patients who opted for intrauterine
interventions were counseled at length before the
procedure was carried out.

Data were collected from prenatal records, ultra-
sound reports, operative notes, labor and delivery charts,
and neonatal records. The primary outcome variable was
survival of the pump twin. Secondary outcome variables
included gestational age at the time of diagnosis and
delivery, the weight of the acardiac and pump twins.

Results

Pregnancy characteristics and outcomes are
shown in Table 1. Three cases were diagnosed in the
first half of pregnancy (at 19 weeks). Case 4 was
misdiagnosed as single fetal demise in the first
trimester and follow-up scan at 29 weeks revealed the
continued growth of the “suspected dead” twin. This
case was referred to our institute and TRAP sequence
was diagnosed. Two of 4 (50%) cases that were managed
expectantly resulted in the live birth of the pump twin.
All cases had the twin-weight ratio greater than 70%
(100.0-347.1%)).

The first case was diagnosed in the year 1993
and no intervention was performed because of the
limitation of our facility at that time. In case 2, the
parents opted for conservative treatment at the begin-
ning and decided to undergo the procedure after the
ultrasound revealed mild pericardial effusion and
hydramnios in the pump twin. The authors performed

Table 1. Pregnancy characteristics and outcomes

occlusion of umbilical artery of the acardiac twin using
the Guglielmi detachable coil (GDC). The procedure
went well and the cessation of blood flow to the acardiac
twin was achieved immediately after detachment. Unex-
pectedly, follow-up scan on the first postoperative
day indicated death of the pump twin. The authors
injected absolute alcohol into the umbilical artery of
the acardiac twin in case 3 on the same day of diag-
nosis. Unfortunately, the procedure failed and both
twins died immediately after the procedure. The last
case was referred to our institute at 30 weeks of gesta-
tion and showed no evidence of heart failure. Thus,
the authors decided to expectantly manage until 34
weeks and do a cesarean section.

Discussion

Overall, the perinatal mortality rate for the
pump twin was 50%. Like the study of Sullivan et al®,
the survival rate of expectant management in the
present series (100%) was better than previous reports.
This may be due to the small number of cases in the
present study. Moreover, several studies have reported
spontaneous cessation of blood flow to acardiac twin,
resulting in good pregnancy outcomes ¢ and this
event might occur in the present series.

Moore et al® retrospectively described 49
cases of acardiac pregnancy and noted that prognosis
was strongly associated with the weight ratio of the
acardiac twin to the pump twin (the twin-weight ratio).
In the present series, the twin-weight ratio was not a
reliable prognostic factor of outcome. All cases had
the twin-weight ratio greater than 70 % and 2 cases
(50%) resulted in live births. However, the twin-weight
ratio may be useful in counseling patients when using
other prognostic factors.

The therapeutic efforts for this condition
were aimed to treat congestive heart failure of the pump
twin with digoxin® and palliation of hydramnios with
amnioreduction® and, later, with indomethacin®?. The
first successful invasive intervention for acardiac

Case Year Age GA at Intervention GA at Mode of Acardiac Pump  Acardiac: Outcome
diagnosis delivery delivery weight (g) weight (g) pump
(wk) (wk) (%)
1 1993 20 19 no 31 CIs 4200 1210 347.1 LB
2 2000 39 19 Coil (23 wk) 23 NSVD 600 600 100.0 IUFD
3 2002 31 19 Alcohol (19 wk) 20 NSVD 300 240 125.0 IUFD
4 2002 30 30 no 34 CIs 3000 1700 176.5 LB
C/S, cesarean section; NSVD, normal spontaneous vaginal delivery; LB, live birth; IUFD, intrauterine fetal death
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twinning was reported in 1989 by Rabie et al*®, who
selectively delivered a 710-g acardiac twin by hystero-
tomy (sectio parva) at 22 weeks, with subsequent
delivery of a 2310-g healthy pump twin at 33 weeks.
With this intervention, the survival rate was achieved,
but maternal complications, such as pulmonary edema,
abruptio placenta, were significantly increased. Platt
et al® were the first to propose the management by
cord occlusion because the real goal of the treatment
was to occlude the vascular communication between
the two fetuses. The first successful case of percuta-
neous cord occlusion by a thermogenic coil emboliza-
tion was described in 1989 by Hamada et al®4. In 1991,
Porreco et al® reported another successful case by a
similar approach. Other cord occlusion techniques
were subsequently developed, both funicular and intra-
fetal approaches, with varying degrees of success.
These techniques include percutaneous injection of
sclerosing agents®?; cord ligation performed at
hysterotomy®® or with fetoscopic®®2Y or ultrasound
guidance; fetoscopic laser coagulation®®2®; and radio-
frequency®.

Intrauterine interventions were performed in
order to occlude the umbilical artery of the acardiac twin
in 2 cases, by using GDC embolization and absolute
alcohol injection. GDC embolization has been shown
to be an effective non-invasive treatment of intracranial
aneurysms. In case 2, the procedure was judged to be
technically successful since it completely occluded
the circulation to the acardiac twin. Death of the pump
twin may have resulted from the compromised state
due to fetal cardiac failure. However, the authors still
proposed this intervention to be an effective and useful
technique for the treatment of TRAP sequence®).

It is unclear whether antenatal surveillance
can improve the outcome in expectantly managed cases
of TRAP sequence. Interventions were usually delayed
until there was some evidence of cardiac dysfunction
to avoid unnecessary interventions. However, Sullivan
et al® reported that one case of pump twin death in
their study occurred with a normal echocardiogram 1
week before demise. On the other hand, the death of the
pump twin in case 2 of the present series was considered
to possibly be due, in part, to too late intervention.

In summary, the rarity of TRAP sequence does
not permit definitive conclusions to be reached concern-
ing the prognostic factors and management strategies.
At present, it seems that conservative management
with close antenatal surveillance is the treatment of
choice when the twin weight ratios are substantially less
than 70%. Invasive techniques should be considered
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when there is ultrasound evidence of hydramnios or
congestive heart failure of the pump twin at a previable
gestational age. However, it remains to be established
whether interventions would still be useful at that time.

References

1. Gillim D, Hendricks C. Holocardius: review of the litera-
ture and case report. Obstet Gynecol 1953; 2: 647-53.

2. Van Allen MI, Smith DW, Shepard TH. Twin reversed arte-
rial perfusion (TRAP) sequence: a study of 14 twin preg-
nancies with acardius. Semin Perinatol 1983; 7: 285-93.

3. Moore TR, Gale S, Benirshke K. Perinatal outcome of
forty-nine pregnancies complicated by acardiac twinning.
Am J Obstet Gynecol 1990; 163: 907-12.

4. Tan TYT, Sepulveda W. Acardiac twin: a systematic
review of minimally invasive treatment modalities.
Ultrasound Obstet Gynecol 2003; 22: 409-19.

5. Sullivan AE, Varner MW, Ball RH, Jackson M, Silver
RM. The management of acardiac twins: A conservative
approach. Am J Obstet Gynecol 2003; 189: 1310-3.

6. Sogaard K, Skibsted L, Brocks V. Acardiac twins: patho-
physiology, diagnosis, outcome, and treatment. Fetal
Diagn Ther 1999; 14: 53-9.

7. Brassard M, Fouron JC, Leduc L, Grignon A, Proulx F.
Prognostic markers in twin pregnancies with an acardiac
fetus. Obstet Gynecol 1999; 94: 409-14.

8. Meyberg H, Gro C. Increased nuchal translucency and
pathological ductus venosus flow: two cases of TRAP
sequence with different outcomes. Ultrasound Obstet
Gynecol 2002; 20: 72-4.

9. Weisz B, Peltz R, Chayen B, et al. Tailored management
of twin reversed arterial perfusion (TRAP) sequence.
Ultrasound Obstet Gynecol 2004; 23: 451-5.

10. Simpson PC, Trudinger BJ, Walker A, Baird PJ. The
intrauterine treatment of fetal cardiac failure in a twin
pregnancy with an acardiac, acephalic monster. Am J
Obstet Gynecol 1983; 147: 842-4.

11. Platt LD, DeVore GR, Bieniarz A, Benner P, Rao R. Ante-
natal diagnosis of acephalus acardia: a proposed manage-
ment scheme. Am J Obstet Gynecol 1983; 146: 857-9.

12. Ash K, Harman CR, Gritter H. TRAP sequence - successful
outcome with indomethacin treatment. Obstet Gynecol
1990; 76: 960-2.

13. Robie GF, Payne GG Jr, Morgan MA. Selective delivery
of an acardiac, acephalic twin. N Engl J Med 1989; 320:
512-3.

14. Hamada H, Okane M, Koresawa M, Kubo T, lwasaki H.
[Fetal therapy in utero by blockage of the umbilical
blood flow of acardiac monster in twin pregnancy].
Nippon Sanka Fujinka Gakki Zasshi 1989; 41: 1803-9.

15. Porreco RP, Barton SM, Haverkamp AD. Occlusion of
umbilical artery in acardiac, acephalic twin. Lancet 1991;
337: 326-7.

16. Holzgreve W, Tercanli S, Krings W, Schuierer G. A simpler
technique for umbilical-cord blockade of an acardiac twin.
N Engl J Med 1994; 331: 56-7.

17. Sepulveda W, Bower S, Hassan J, Fisk NM. Ablation of
acardiac twin by alcohol injection into the intra-abdominal
umbilical artery. Obstet Gynecol 1995; 86: 680-1.

18. Foley MR, Clewell WH, Finberg HJ, Mills MD. Use of
the Foley Cordostat grasping device for selective ligation
of the umbilical cord of an acardiac twin: a case report.
Am J Obstet Gynecol 1995; 172: 212-4.

J Med Assoc Thai Vol. 87 Suppl. 2 2004



19.

20.

21.

22.

McCurdy CM, Childers JM, Seeds JW. Ligation of the
umbilical cord of an acardiac-acephalus twin with an
endoscopic intrauterine technique. Obstet Gynecol 1993;
82: 708-11.

Quintero RA, Reich H, Puder KS, et al. Umbilical-cord
ligation of an acardiac twin by fetoscopy at 19 weeks of
gestation. N Engl J Med 1994; 330: 469-71.

Deprest JA, Evrard VA, Van Schoubroeck D, Vanden-
berghe K. Endoscopic cord ligation in selective feticide.
Lancet 1996; 348: 890-1.

Ville Y, Hyett JA, Vandenbussche FP, Nicolaides KH.
Endoscopic laser coagulation of umbilical cord vessels in

23.

24.

25.

twin reversed arterial perfusion sequence. Ultrasound
Obstet Gynecol 1994; 4: 396-8.

Hecher K, Hackeloer B, Ville Y. Umbilical coagulation by
operative microendoscopy at 16 weeks’ gestation in an
acardiac twin. Ultrasound Obstet Gynecol 1997; 10: 130-2.
Tsao KJ, Feldstein VA, Albanese CT, et al. Selective
reduction of acardiac twin by radiofrequency ablation.
Am J Obstet Gynecol 2002; 187: 635-40.
Tanawattanacharoen S, Tantivatana J, Charoenvidhya
D, et al. Occlusion of umbilical artery using a Guglielmi
detachable coil for the treatment of TRAP sequence.
Ultrasound Obstet Gynecol 2002; 19: 313-5.

msguasnnissnassaurlalagmsnaunidsludvalalulsangrunagwiaanso

ANTE  sUIMUNATY, ANUYW wzluvie, G9z ITTUSTIUUN,

o o

BIeWIA 1a5qyINg

mssisassnurlalaemsnaunile ludvalaulun1asinu laueuniens s Findasesmisngauasealy

o = ‘a & v ao
yde aalnlsauna, i@aw Auidsuas,

AU WNYUASHITINZAN ANIYIAE A9 1EN UYL ETINN192AINAN97 [nFUN193THABRIA S AUASN T T9NENLA

iaansasluaat] w.a. 2536 19 2545 yile 2 elaiunisguasnuulssAtlszaed Twanengilaagn 2 21elasy

mssnelaanigiianniseanisn luassaineri buawaes luaraazanreanani udvalagasuly F9launnisla

Guglielmi detachable coil (GDC) $1EIATNUAZRAUBANDIBABNIIEIVIN WLBAT ML FAIEaTaNmsNYBINIsNALEln

nuhulnamniusesias 50 InegnssanTanainnisguainsuuuilzAulssasaniiusesas 100 Wnonisla GDC

UszaunagFauansnauslaiululinfidedan deunaziaainnisnainataguiniezialaaumad luTagiiunisgua

snwuutlssAulszanalnadnisasaasnsuazitse e nagauazuhuisguains iz aniganindaais

NN ITNYIGABNEI LB EINT

[

170818 70 N19NAIFUWIIRANIA8N17N TUATINAITIUNBATIAAAUAENAIINDG

' ' = aa 5 s o = o ¥ 'z
wmWmin@Lwlmuﬁuﬂnmm/?mmmﬂmmnwmmmozm’lmmmowmuu

J Med Assoc Thai Vol. 87 Suppl. 2 2004

S287



