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Abstract: With the advent of sonography, a twin
pregnancy may be diagnosed in early gestation. Serial sonographic examinations can show the disappearance of one of two twins. We offer evidence of an
early twin pregnancy with a "vanishing twin," resulting in a liveborn singleton plus a fetus papyraceus. There is an increasing body of information
about explanations, management, and complications
associated with a multiple gestation and fetal death.

The rate of multiple gestation is being redefined
since the advent of sonography. It is now well
known that more twins are lost in early pregnancy
than previously believed and that many apparently singleton pregnancies began as a twin pregnancy. A review of the literature by Landy, et al.
noted that the simultaneous occurrence of a fetus
papyraceus and a live twin is extremely rare and
reported to be 1: 12,000 live births. I In this report, we present a case of a twin gestation resulting in the birth of a healthy singleton and a fetus
papyraceus.
Fetus papyraceus is defined as the fetal death of
one fetus in a twin pregnancy, with compression
of the blighted twin by the growth of the living
twin. The result is a flattened body resembling
parchment. Serial sonographic examinations allowed the course of this pregnancy to be followed.
Had the original sonogram not been done, the
twin pregnancy could have been missed. Knowledgeable management of such pregnancies is of
increasing importance.

Case Report
The mother was healthy, married, aged 37 years,
Rh-positive, gravida 3, para 2, spontaneous abortion 1. She was examined in March 1984 and
reported intermittent spotting and irregular menses since a spontaneous abortion in August 1983
at approximately 7-weeks' gestation. She had not
FrDm the Family Practice Residency. Swedish Hospital
Medical Center. Seattle. and the Departments of PatholDgy and
Reproductive Medicine. University Df California. San DiegD.
Address reprint requests to Jo Jackson. M.D .• Swedish Hospital
Family Practice Clinic. 700 Minor Avenue. Seattle. WA 98104.

58

The distinction between monochorionic and dichorionic twins is important in their management and
for both maternal and fetal prognosis. Identification
of dizygotic twins through chromosomal or sonographic studies, revealing separate placentas, separate membranes, or different sexes, theoretically allows the physician to predict a favorable outcome for
the live twin and the mother. (J Am Bd Fam Pract
1989; 2:58-63.)

used birth control during the last 6 months. The
last menstrual period began on December 5, 1983,
and was described as a typical 5-day, moderate
flow associated with premenstrual tension. Persistent light spotting without cramping had occurred
since the last menstrual period and was a source of
concern. Her day of delivery was estimated to be
September 11, 1984, on the basis of dates.
Her physical examination showed a uterine size
consistent with 13 to 14 weeks' gestation; fetal
heart rate, 140/minute; and a dosed cervical os.
Sonographic study with amniocentesis was offered because of advanced maternal age.
The sonographic examination on March 27,
1984, showed a twin gestation with a single fetal
intrauterine death (Figure 1). The live twin had a
biparietal diameter of 3 cm, corresponding to a
gestational age of 15 to 16 weeks, while the dead
fetus's biparietal diameter (2.4 cm) correlated
with 13 weeks. Separate membranes and placentas were identified. Under ultrasonic guidance, using the biopsy transducer, 20 mL of brown amniotic fluid were aspirated from the sac of the live
twin and karyotyped as 46,XX.
The identification of twins with one fetal death
in utero was discussed with the patient and her
husband. The risk of complications from the dissemination of tissue thromboplastins from the
dead fetus to the live one and to the mother was
explained. Monthly sonographic studies were recommended to assess fetal growth. Although the
exact magnitude of risk could not be determined,
the patient and her husband elected to continue
the pregnancy. The fact that the live twin appeared structurally normal and was very active
was considered encouraging.
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Figure I. Gestational age at 13 weeks, with two visible sacs.

In order to assure continuity of care for this
patient, a team con i ting of the family physician
and an obstetrician/gynecologist was e tablished,
and biweekly office vi it were alternated between
them. Weekly coagulation profiles, which included a complete blood count, platelet count, prothrombin time, partial thromboplastin time, fibrinogen and fibrin degradation products, were
obtained, and all of these tudie remained within
normal limits throughout the pregnancy. There
was no fever, cramping, abdominal pain, or further spotting on clinical follow-up. Fundal height
grew consistently throughout ge tation and
reached a maximum 36 cm at 39 weeks. Monthly
sonograms showed normal fetal growth of the live
twin and gradual degeneration of the dead one
until approximately 27 week' gestation (Fig-

ure 2). Thereafter, the remnant of the dead twin
became virtually imperceptible.
On September 15, 1984, pontaneous labor with
intact membranes began and progres ed normally.
A 3000 g, vigorous female infant was delivered in a
birthing chair over a midline episiotomy under local
ane the ia. Apgar cores were 8 for 1 minute and 9
for 5 minutes. A single placenta followed, which
measured 19 x 2 cm and had a central umbilical
cord insertion. A econd 8 cm infarcted placenta
was adherent to the liveborn's placenta (Figure 3).
This might have been interpreted as an a cessory
lobe; however, because of the previous sonographk

Figure 3. The mall infarcted placenta at delivery wa
adherent to the term liveborn's pia enta.

identification of twin, a se ond placenta wa. expe ted. It showed extensive retroplacental clotting
with membranous necrosis, supporting the u picion of fetal death due to placental infarction. The
uterine cavity was explored to as ertain complete
delivery of the intrauterine contents. A e ond fetus
was not identified in tJ1e uterine avity.
Both placentas were fixed in formalin, and a
compressed fetus papyraceus was later re ognized
(Figure 4). Radiographs further defin d the fetal
structure as an apparently normal fetus, having died
at appro. "imately 13 weeks, with a femoral length of
11 mm (Figure 5). Figure 6 .,how. dis ection of the
fetu papyraceu.

Discussion

Figure 2. Twenty-seven weeks with a small disappearing fetal remnant as marked + +.

Landy, et al. in 1982 reported a well-organized investigation of the "vanishing twin ·yndrome."l
Their summary of the literature and review of corresponden e with members of the International Sodety of Twins Studies provided new insight about the
potential frequency of twinning and fetal death.
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Figure 4. Visual examination of the small placenta
shows several anatomical landmarks. H = Head,
R = Ribs.

Twinning frequency and spontaneous abortion
statistics are presumably inaccurate due to the unrecognized loss of some multiple pregnancies in
utero, resulting in a single, surviving twin. Moreover, such twin gestations do not appear in ordinary birth statistics. Spontaneous abortion before
6 weeks may be clinically unrecognized. Lost or
incomplete recovery of the products of conception
in a spontaneous abortion at home, complete or
partial expulsion of a second sac during spotting
episodes with a surviving single gestation, therapeutic abortions without sonographic recognition
of singleton versus multiple gestations, and unrecognized placental evidence of multiple gestation
contribute to inaccurate twinning and fetal death
statistics. Indeed, this case could have gone unrecognized if prenatal sonographic studies had not
been done or the placenta had not been scrutinized closely.

Figure 5. Radiographic evidence of fetal bony structure compressed in the smaller infarcted placenta.
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The relative frequency of twins increases with
maternal age and parity.2.3 The dizygotic twinning
rate rises to a maximum at age 37 years and falls
abruptly near menopause. Martin's study supported the hypothesis that mothers of dizygotic
twins have higher serum gonadotropin levels in
the early follicular phase of the menstrual cycle
than mothers of singletons. 4 This increase in ~in
ning has been postulated to be due to the increase
of gonadotropins with increasing age.5 ,6 The sudden fall to zero near menopause is presumably
related to aging and declining ovarian function.
Physiological explanations for the vanishing
twin include reabsorption of an embryo or fetus
papyraceus. Fetus papyraceus occurs as the result
of a variety of lethal circumstances affecting one
of the twins in the middle stages of pregnancy.
Posner and Klein postulated that fetal deaths

Figure 6. Dissection of the fetus papyraceus.

earlier than 3 months are resorbed, and later
deaths fail to mummify in time? Fetal deaths of
twins may also be secondary to the transfusion
syndrome, hemolytic disease, decidual vascular
disease, velamentous cord insertion, cord entanglement or infarct, anomalies, trisomies, uteroplacental compromise, placental abruptiO or
infarct. or chronic maternal disease. Close examination of the placenta, cord, and membranes is
essential to discern causes of death and also the
presence of multiple gestati.on. Documentation of
data is important if the rate of multiple gestation
and the frequency of fetus papyraceus are to be
identified.
Fetal death may be suspected from the loss of
fetal heart tones or fetal movement and vaginal
bleeding and confirmed by amniocentesis, sonog-
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ine death was present in 20 percent, supporting
NeUInan's claim.22 Vascular anastomosis and cord
accidents, as well as velamentous cord insertions,
are seen more frequently in monochorionic placentas. The number of placentas in ~ twin pregnancy depends in part on zygosity. Dizygotic
twins develop two separate placentas, whereas
the majority of monozygous twins share a single
placenta through which their circulation commur~mnant.
nicates. With two separate placentas there are
There is a lack of accurate information about
no shared vascular beds, and the risk of exchange
the natural history of coagulopathy associated
transfusion does not exist. One must assess
with the death of one twin in utero. Maternal and
the usefulness of sonographic identification of
fetal consumptive coagulopathy may occur with
the absorption of thromboplastins released by the
two separate placentas. In dichorionic pregnancies that implant side by side, which makes it diffidead fetus. There are no case reports of maternal
cult to detect two separate circulations, the physihypo fibrin ogenemi a when fetal death of one twin
occurred before week 5. 8 Reversal of consumpcian may be able to identify membranes
tive coagulopathy has been reported with the
separating the two twins. Sonographic identificause of heparin. 9 Typically, the clotting defect is
tion of a male and female twin pregnancy can also
clarify the issue of $eparate placentas. With two
characterized by decreasing plasma fibrinogen,
placentas, one can reason that the death of a fetus
increasing fibrin degradation products, and defollo"Yed by papyraceus formation would not be
creased platelet count, often followed by vaginal
bleeding.10,1l
directly responsible for morbidity or mortality in a
Of more serious concern are the reported fredizygous second twin and that a favorable outquencies of morbidity and mortality in the survivcome is likely. In our case, the sonographic studies
ing twin. 8 - 22 This, presumably, is related to the
revealed two separate placentas and sacs.
Elevated maternal serum and amniotic fluid
presence of vascular connections and coagulopalpha-fetoprotein, as well as the presence of a posathy in the live fetus. 17 Maternal chronic illness
and placental insufficiency may also lead to fetal
itive acetylcholinesterase band in fluid from the
death, papyraceus formation, and the subsequent
sac of a healthy fetus after the death of a co-twin
have been reported. 27 ,28. Early gestational sonodeath of the second twin because of a hostile intrauterine environment. 12
graphic examination with attention to the placenta
may allow identification of a second gestational
Yet, the presence of fetal death does not consissac or fetus, and therapeutic abortion of a normal
tently cause a negative outcome in the live fetus.
Landy, et al., 1982, found that the prognosis for
fetus because of persistently elevated alpha-fetoprotein secondary to the death of a co-twin could
the surviving twin is good. 1 Of 28 patients suspected of having a vanishing fetus, four pregnanbe avoided.
cies led to the death of the second fetus, leaving an .
Multiple pregnancy can be diagnosed by so86.7 percept survival rate. 23 As Enbom noted, this
nography before 10 weeks. 29 Nakano, in his
is overly optimistic and does not take into account
study of multiple gestations and fetal loss using
the potential rate of morbidity in the surviving
ultrasonic tomography during 7-12 weeks' gestation, observed that misinterpretation may octwin.24 Gindoff, et al. identified resorption of first
cur.30 Technical ultrasonic artifact, distortion, and
trimester empty sacs and found that one empty
changing conditions in· pregnancy may account
sac does not adversely affect the development of a
coexisting normal fetus, but mUltiple empty sacs
for inaccurate diagnosis. Loss of an early pregnanseem to be associated with pregnancy loss.25
cy may result in plaque formation and appear sonNeuman believed that the frequency of intraographically similar to a fetus papyraceus. Skeluterine fetal death in monochorionic twins is
etal formation can clarify this finding, except in
three times more likely to occur than in dichorfetal death under 10 weeks of age. Moreover, if
ionic twins. 26 Johnson's large-scale review of
one fully examines a placenta, earlier sacs may be
34,677 deliveries showed a 64 percent survival
identified. Accurate evaluation of multiple gestarate for the co-twin associated with a single intrations with fetal loss will require precise sonographic technique followed by thorough examiuterine death. Monochorionicity of the intrauter-

raphy, or examination of the placenta following
delivery. Bleeding in the first trimester is common
with fetal death and should signal attempts to
identify a multiple gestation pregnancy, When
prenatal diagnosis has been made, sonographic
study should be used throughout the pregnancy to
detect possible complications of the live fetus, to
assess intrauterine growth, and to follow the fetal
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nation of the placenta and uterine contents after
delivery to confirm previous findings.
Landy, et aI., 1986, attempted to establish a
correct rate of disappearance of human fetuses
based on sonography in the first trimester in
1000 pregnancies. 23 Their conclusion was that
the frequency of multiple gestation is 3.29 percent to 5.39 percent greater than previously believed. This disparity was based in part on sonographic documentation of the vanishing twin,
with a frequency of 21.2 percent. Two factors
continue to prevent exact diagnosis ofthe multiple gestations in early pregnancy. Identifying
gestational sacs before the 12th week of pregnancy is technically more difficult, and very early
first trimester sonographic examinations are not
standard practice. One could postulate that the
true rate of twin conception is greater than is
currently recognized.

Conclusion
We believe that the vanishing twin phenomenon
constitutes a definite clinical problem and have
reported here a patient in whom this occurred.
Furthermore, we believe that this condition occurs more frequently than has been known in the
past. It occurs at the end of the first and the beginning of the second trimester of pregnancy and is
more likely to occur in older women who are
multiparous. It should be suspected whenever
there is first trimester bleeding, and early sonography should be used to make the diagnosis. Such
pregnancies should be considered high risk and
managed optimally with attention to repeated sonography and tests for coagulopathy that might
affect the surviving twin and the mother.
The prognosis for the surviving twin is good and
is improved in dizygotic pregnancies. A dizygotic
twin pregnancy may be identified with chromosomal or sonographic studies looking for separate
placentas or membranes and gender differences. It
is worth noticing that a dead twin can cause increases in alpha-fetoprotein and acetylcholinesterase in the amniotic fluid of the sllrvivor.
Careful examination of placentas after delivery
can confirm the existence of a fetus that did not
survive, especially when a fetus papyraceus is
identified.
We gratefully acknowledge the assistance of Katherine
Camacho Carr, R.N, C.M.N., M.S.; David Luthy, M.D.; and
Robert Osborne, M.D., in the team management of this patient, and Chris Sherman for providing photographic detail.
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