
 

Twin-to-twin transfusion syndrome and COVID-19.

Journal Pre-proof

Twin-to-twin transfusion syndrome and coronavirus disease 2019:
Impact on diagnosis, referral, eligibility for fetoscopic laser therapy
and outcomes
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Twin-to-twin transfusion syndrome and coronavirus disease 2019: Impact 

on diagnosis, referral, eligibility for fetoscopic laser therapy and 

outcomes. 

 

CONDENSATION: During the first year of the COVID-19 pandemic, pregnancies 

complicated by TTTS showed poorer overall outcomes compared with those diagnosed 

during the previous year.  

 

SHORT TITLE: Twin-to-twin transfusion syndrome and COVID-19. 

 

AJOG AT A GLANCE: 

A) Why was this study conducted? 

This study pursued to demonstrate that TTTS must be conceived as an 

emergency diagnosis and as such therapy must not be delayed, regardless the 

coronavirus pandemic. 

B) What are the key findings?  

During the first year of the coronavirus pandemic, pregnancies complicated with 

TTTS had worse outcomes such as higher rates of advanced disease, short 

cervical length and complications that hinder fetal therapy, who led to lower 

overall survival rates in comparison to the pre-pandemic period. 

C) What does this study add to what is already known? 

Our study contributes information concerning the importance of stringent 

prenatal monitoring in monochorionic twin pregnancies even during a pandemic. 

During this period, we demonstrate longer prenatal surveillance interval than 

suggested, and this could be a reason that explains the higher number of 

complications, inoperable cases, and overall lower survival rates.  

 

KEY WORDS: COVID-19, fetoscopy, placental laser, TTTS, twin-to-twin transfusion 

syndrome, pandemic, coronavirus, pregnancy, fetal surgery. 
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ABSTRACT 

 

Background: Due to the progressive nature of twin-to-twin transfusion syndrome 

(TTTS), hindering on health care access during the coronavirus disease (COVID-19) 

pandemic may lead to delayed diagnosis and referral to fetal surgery centers, which 

may have repercussions on outcomes. 

 

Objective: To assess the clinical impact of the COVID-19 pandemic on pregnancies 

complicated with TTTS. 

 

Study Design: A retrospective cohort of consecutive monochorionic diamniotic twin 

pregnancies complicated with TTTS evaluated in our national referral fetal surgery 

center at Queretaro, Mexico for possible surgical fetoscopy was constructed. Maternal-

fetal characteristics and perinatal outcomes of cases evaluated during the first year of 

the World Health Organization's COVID-19 pandemic declaration (11 March 2020- 10 

March 2021) were retrospectively compared with cases evaluated during the same 

period in the previous year (11 March 2019 – 10 March 2020). 

 

Results: 109 consecutive TTTS cases were evaluated during the 2-year study period, 

54 during the COVID-19 pandemic and 55 in the previous year. In the former group, a 

higher proportion of cases with fetal surveillance interval longer than 2 weeks (70.4% 

vs. 47.3%, p=0.01), TTTS complications precluding laser therapy such as intrauterine 

fetal demise, preterm rupture of membranes, or cervical dilatation with prolapsed 

amniotic membranes (18.5% vs. 1.8%, p<0.01), advanced TTTS (53.7% vs. 36.4%, 

p=0.07), preoperative short cervix (25.9% vs. 10.9%, p<0.05), and lower overall 

perinatal survival (56.9% vs. 80.0%, p=0.01 of at least one twin; and 39.2% vs. 56.4%, 

p=0.08 of both twins, respectively) were observed. A significantly lower number of 

cases were selected for fetoscopic laser therapy during the pandemic period (75.9% 

vs. 92.7%, p=0.01), with similar postoperative outcomes seen in both study periods.  

 

Conclusion: In pregnancies with TTTS, the COVID-19 pandemic has shown an 

adverse impact involving suboptimal fetal surveillance, advanced stages at diagnosis, 

poorer survival rates, and higher number of complications that preclude fetoscopic 

laser therapy. 
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INTRODUCTION  

 

Twin-to-twin transfusion syndrome (TTTS) is a disease exclusive of monochorionic 

(MC) twin pregnancies associated with a mortality rate of about 80-100% with 

expectant management.1, 2 The pathophysiological mechanism for the development of 

TTTS is related to the presence of placental vascular anastomoses who allow an 

unbalanced progressive volume transfusion between both twins. The first line of 

treatment has long been fetoscopic coagulation of placental anastomoses, procedure 

that is associated with 90% survival rate of at least one twin and 70-80% of dual 

survival.3-6 Since up to 20% of the MC twin pregnancies may develop TTTS, fortnightly 

prenatal follow-up has been recommended as the optimal surveillance protocol for 

timely diagnosis.7 In addition, opportune referral to fetal surgery centers is essential to 

improve prognosis, as delayed therapy may lead to advanced stages, intrauterine fetal 

demise, preterm prelabor rupture of the membranes (PPROM) or preterm delivery.8-11  

On March 11, 2020 the coronavirus disease (COVID-19) was declared a global 

pandemic by the World Health Organization (WHO),12 which is associated with an 

elevated mortality mainly secondary to pneumonia. Different risk populations were 

reported including pregnant women, which show twofold higher risk of pneumonia, 

admission to the intensive care unit and death in comparison to non-pregnant women 

at similar ages, especially in low and middle income countries.13-15 But the burden of 

disease of COVID-19 is not only limited to those infected pregnant women, since 

during this period, excess in the maternal mortality rate, stillbirths and ruptured ectopic 

pregnancies have been demonstrated.16 

In Mexico, the first case of COVID-19 was diagnosed on February 27 and thereafter, 

the government recommended lockdown, and some international medical societies 

suggested decreasing the number of antenatal visits to prevent infection and spread of 

the virus in this susceptible population.17, 18 The impact of suboptimal antenatal follow-

up during a pandemic has not been previously assessed in the population of MC twin 

pregnancies at risk of TTTS.  

The aim of this study was to assess the maternal-fetal characteristics and survival 

outcomes of monochorionic diamniotic (MC-DA) twin pregnancies complicated with 

TTTS during the first year of COVID-19 pandemic and to compare outcomes with those 

cases evaluated during the same period in the previous year. 
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MATERIAL AND METHODS  

 

Subjects 

Between 11 March 2019 and 10 March 2021, a retrospective cohort of consecutive 

MC-DA twin pregnancies with confirmed TTTS who were evaluated in a single tertiary 

fetal surgery center at Medicina Fetal México, in Queretaro, Mexico (the main national 

referral center for fetal surgery) was constructed. Inclusion criteria for fetoscopy were 

MC-DA pregnancies with TTTS defined according to the Eurofoetus criteria,19 which 

includes polyhydramnios in the recipient twin with the deepest vertical amniotic fluid 

pocket of at least 8.0 centimeter (cm) before 20 weeks of gestation and 10.0 cm 

thereafter, along with oligohydramnios in the donor twin with the deepest vertical 

amniotic fluid pocket less than 2.0 cm. TTTS was classified according to the severity 

staging system proposed by Quintero et al.20 Early-stage was defined as those TTTS 

cases in stage I or II while those with stage III to V disease were classified as 

advanced-stage.  

The cervical length (CL) was measured immediately before fetal intervention in the 

operating room by transvaginal ultrasound according to the technique described by 

Burger et al.21 A short cervix was defined as that below 25mm.  

Maternal-fetal characteristics and perinatal outcomes of cases evaluated during the 

first year of the World Health Organization's COVID-19 pandemic declaration (11 

March 2020- 10 March 2021) were retrospectively compared with cases evaluated 

during the same period in the previous year (11 March 2019 – 10 March 2020).  

Exclusion criteria for fetoscopy were: (a) PPROM, (b) cervical dilation with intact 

amniotic membranes, (c) congenital structural malformations, and (d) intrauterine fetal 

demise. All ultrasound examinations were performed either with a Voluson E8 Expert 

BT 12.0 or a Voluson E10 BT 18.0 equipment with a 6-2 MHz linear curved-array 

transducer by the same medical group within both periods. The surgical protocol was 

approved by the hospital ethics committee and patients provided written informed 

consent.  

 

During the COVID-19 pandemic, our fetal surgery group developed a protocol including 

COVID-19 screening test by nasopharyngeal swabbing for quantitative polymerase 

chain reaction (q-PCR) in symptomatic patients. In asymptomatic pregnancies and as 

recommended by international societies, in the setting of emergency interventions 

performed under local anesthesia such as laser therapy for TTTS, procedures were 

performed without screening test.22, 23 Taking into account the absence of viral testing 
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and the poor negative predictive value of the COVID-19 test,24 patients were managed 

as suspected COVID-19 carriers and therefore, all patients, visitors and health care 

workers had to wear surgical masks as suggested by the WHO. 

 

Fetoscopic therapy 

Selective laser coagulation of the placental anastomoses on the chorionic plate was 

performed by the same fetal surgery team in both study periods as previously 

described,25 and involved percutaneous insertion of 1.2-3.0 mm semi-rigid endoscopes 

through operative fetoscopic sheaths and trocars with external diameter of 8-10 French 

under ultrasound guidance. Intertwin anastomoses were identified and coagulated 

systematically along the intertwin vascular equator with a non-touch technique using a 

diode laser with a 600-nm fiber at power settings of 35 W. Concluded the fetoscopic 

procedure, amniodrainage was performed until the deepest vertical pocket was below 8 

cm on ultrasound examination. The use of N95 or air purifying respirator was not 

mandatory since all fetoscopies were performed under maternal local anesthesia, and 

therefore considered as low-risk aerosol-generating procedures. According to our 

protocol, the number of persons in the operating room was restricted to 5 during the 

pandemic period (the pregnant women, the fetoscopic surgeon, a surgical assistant, an 

ultrasonographer and a nurse). Prophylactic tocolysis with 100 mg indomethacin was 

administrated completed the amniodrainage and up to 24 hours afterwards. Patients 

were usually discharged within 24–72 hours. 

 

After initial follow-up at the fetal surgery center, patients were referred back to their 

local obstetrician or maternal fetal medicine specialist for further follow-up. Information 

regarding perinatal outcomes was collected in all cases including PPROM, intrauterine 

fetal demise of one or both twins, gestational age at delivery, and neonatal death.  

 

Statistical analysis 

Student’s t-test and Pearson Chi-squared test were used to compare quantitative and 

qualitative data within the study group, respectively. All tests were 2-tailed, and a 

probability value of <0.05 was considered statistically significant. Statistical calculations 

were performed using the Statistical Package for the Social Sciences (SPSS 25.0, 

SPSS Inc., Chicago, IL, USA) software.   
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RESULTS 

A total of 109 consecutive MC-DA twin pregnancies with TTTS were referred to our 

fetal surgery center during the 2-year study period (55 patients in 2019, pre COVID-19 

pandemic; and 54 patients in 2020, during the first pandemic year). According to 

Quintero’s staging system, 28 (25.7%), 32 (29.4%), 26 (23.9%), 18 (16.5%), and 5 

(4.6%) cases were classified as stage I, II, III, IV and V, respectively.  

 

Table 1 displays data on the baseline maternal-fetal clinical characteristics in TTTS 

pregnancies evaluated before and during the pandemic. A similar number of cases 

refused fetoscopic therapy in both study periods (7.4% vs. 5.5%, p=0.68). During the 

COVID-19 pandemic, the proportion of cases with ultrasound surveillance interval 

longer than 2 weeks was significantly higher (70.4% vs. 47.3%, p=0.01), a significantly 

higher proportion of cases showed TTTS complications precluding laser therapy such 

as intrauterine fetal demise, PPROM, or cervical dilatation with intact amniotic 

membranes (18.5% vs. 3.6%, p=0.01), advanced TTTS stages (53.7% vs. 36.4%, 

p=0.07), higher frequency of short cervix at diagnosis (25.9% vs. 10.9%, p<0.05) 

compared to the previous year. Further, lower overall perinatal survival (56.9% vs. 

80.0%, p=0.01 of at least one twin; and 39.2% vs. 56.4%, p=0.08 of both twins) were 

observed during the COVID-19 pandemic period (Figure 1). 

 

In comparison to the year before the pandemic, a significantly lower number of cases 

that fulfilled criteria for fetoscopy were observed during the first year of the COVID-19 

pandemic (41/54 (75.9%) vs. 50/55 (90.9%), p<0.05). During the 2-year study period, 

fetoscopic laser therapy was successfully performed at a mean gestational age of 

22.73.3 weeks in 91 cases. Table 2 shows the baseline maternal-fetal clinical 

characteristics and surgical procedure of the cases treated with fetoscopy during both 

study periods. There were no significant differences in preoperative CL, gestational age 

at fetoscopy, total fluid drained on amniodrainage or procedure duration. 

 

Figure 2 and Table 3 illustrate the perinatal outcomes of the 88 TTTS pregnancies 

treated with fetoscopy between the 2 study periods who are delivered. Surgical 

outcomes were similar despite the COVID-19 pandemic, considering that both groups 

showed similar proportion of PPROM (31.6% vs. 22.0%, p=0.31), preterm delivery 

before 32 weeks (50.0% vs. 44.0%, P=0.58), and survival rates (76.3% vs. 88.0%, 

p=0.15 of at least one twin; and 52.6% vs. 62.0%, p=0.38 of both twins).  
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COMMENT   
 

PRINCIPAL FINDINGS. This study reports an adverse clinical impact of COVID-19 

pandemic on MC-DA twin pregnancies complicated with TTTS involving a trend for 

higher rates of advanced stages at diagnosis and a significantly higher rate of short CL, 

higher frequency of exclusion criteria for fetoscopy and lower overall survival rates in 

comparison to the pre-pandemic period.   

 

RESULTS IN THE CONTEXT OF WHAT IS KNOWN. Previous studies have 

demonstrated that MC-DA twin pregnancies with TTTS may show progression of 

hemodynamic changes during pregnancy, which lead to deterioration of both twins and 

higher probability of either single or dual intrauterine fetal demise.26-28 TTTS may also 

show a progressive increase in the amount of the recipient’s amniotic fluid, leading to a 

higher risk of either maternal respiratory morbidity, PPROM or preterm delivery, with a 

detrimental effect on neonatal survival.
2, 29  Taking into account that up to 20% of the 

MC-twins may develop this progressive lethal condition, the International Society of 

Ultrasound in Obstetrics and Gynecology (ISUOG) has published guidelines for the 

management of twin pregnancies recommending a fortnightly surveillance for all MC 

twins from 16 weeks to delivery and even a closer follow-up with weekly ultrasound 

assessment for those showing amniotic fluid discordance.7 Previous studies have 

reported poorer perinatal outcome of TTTS pregnancies in the setting of suboptimal 

prenatal surveillance. McDonald et al. showed that longer intervals between the last 

ultrasound evaluation and diagnosis of TTTS were associated with advanced TTTS 

stage and higher risk of fetal demise.10 Similarly, Thorson et al. evaluated 108 MC 

twins and found advanced stages and higher risk of hydrops in pregnancies with 

ultrasound intervals longer than 2 weeks in comparison to those with closer 

surveillance.11 

 

Notably, selected TTTS cases for fetoscopy showed similar disease stages and 

survival rates during the two studied periods, which suggests that the main population 

affected by the COVID-19 pandemic were those MC-DA pregnancies who arguably 

had a less stringent prenatal monitoring and thus assessed at the fetal surgical center 

when the disease was inoperable. 

 

These findings are in line with previous studies published during the COVID-19 

pandemic, showing a significantly reduced visits for prenatal ultrasound screening and 

decreased number of diagnostic procedures such as chorionic villous sampling and 
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amniocentesis during the pandemic period in comparison to the previous year.30 

Regarding fetal interventions, the fetal surgery group from the Mayo Clinic compared 

outcomes of 9 cases undergoing fetal intervention during the first 2.5 months of the 

COVID-19 pandemic with 8 cases intervened in the same period a year before. The 

authors suggested that COVID-19 pandemic had minimal impact in survival outcomes 

of cases selected for fetal intervention.31 However, in such study, cases who did not 

undergo intervention (7/15 (46.7%) pre-pandemic, and 13/22 (59%) during the 

pandemic) were excluded for analysis and only a small number of cases complicated 

with TTTS were evaluated within the study period (2 pre-pandemic, and 5 during the 

pandemic period) and therefore, the true impact of the pandemic on MC twin 

pregnancies complicated with TTTS may have been underestimated.  

 

CLINICAL IMPLICATIONS. Our study provides evidence that in the context of a 

pandemic, MC twin pregnancies with TTTS could be affected by the restrictions applied 

aiming to control the disease. During such period, pregnant women with TTTS were 

referred to our center at advanced stages mainly because of delayed prenatal 

diagnosis secondary to longer intervals between antenatal visits. The clinical relevance 

of prompt detection and referral of these cases should not be underestimated, since 

according to our findings, overall survival rates during the pandemic period were 

significantly lower in comparison to the preceding year. Taking into account that some 

consequences of late diagnosis may represent an exclusion criterion for laser therapy, 

timely diagnosis and opportune referral can decrease the probability of being excluded 

for the benefit of fetoscopic laser coagulation of the placental anastomosis. In keeping 

with this argument, the North American Fetal Therapy Network (NAFNet) and other 

international societies have recommended that even during a pandemic process, non-

experimental emergency fetal interventions that have demonstrated profits for lethal 

conditions in randomized control trials such as laser therapy for TTTS should be still 

offered and performed during the pandemic.32  

However, we recognize that during a pandemic process, where a potential maternal 

infection can increase maternal morbidity and mortality, pregnant women should be 

advised about the potential higher risk of COVID-19 infection and prenatal surveillance 

with fetal ultrasound should be performed with caution as recommended in all at risk 

cases.33  

 

RESEARCH IMPLICATIONS. From a clinical point of view, our recommendations may 

be extrapolated to other fetal pathologies potentially candidate for fetal intervention that 

can evolve to intrauterine fetal demise when expectantly managed, such as fetal 
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hydrothorax, solid and cystic lung anomalies associated with massive pleural effusions, 

and fetal anemia.34 Similarly, a suboptimal and delayed prenatal surveillance in other 

progressive fetal conditions may impair prognosis, such as cases prenatally diagnosed 

with low urinary tract obstruction leading to either bladder rupture or bilateral renal 

failure,35, 36 or those with critical aortic stenosis evolving to left heart hypoplasia.37 

Similar to TTTS, in advanced stages of all these fetal pathologies, the prognosis and 

survival outcomes worsen despite fetal intervention and therefore, such cases should 

also be diagnosed and referred to experienced fetal surgery centers in a timely manner 

to have maximal benefit.38-40 Future research studies are required to address the 

clinical impact of a pandemic process in such fetal pathologies.  

 

STRENGHTS AND LIMITATIONS. The main strength of our study is that it included a 

well-selected cohort of all consecutive pregnancies complicated with TTTS referred for 

possible fetoscopic laser therapy to our fetal surgery Center, which is considered the 

most-experienced referral center in Mexico.3-6 This means that the main population of 

TTTS cases from our country have been included in our series and therefore, a 

potential selection bias such as referral of the most complex cases is unlikely.   

Since a delay in TTTS management can result in intrauterine fetal demise, the main 

limitation of our study is that none of the asymptomatic operated pregnancies in our 

Institution had COVID-19 screening test before fetoscopy. However, careful selection 

of cases candidates for fetoscopy is essential to minimize the risk of COVID-19 

exposure to the mother, their fetuses and health care workers; this is also ameliorated 

with the correct use of personal protective equipment. 

 

CONCLUSIONS. In conclusion, during the COVID-19 pandemic, monochorionic 

diamniotic twins complicated with TTTS were evaluated at advanced stages and 

showed a higher incidence of exclusion criteria for fetoscopic laser surgery and lower 

survival rates. This information may be relevant for clinicians during future similar 

lockdowns and highlight the need to implement other strategies such as telemedicine in 

an attempt to avoid delayed antenatal visits of MC twin pregnancies, enhance early 

recognition of TTTS and timely referral to a fetoscopic center, and thus improving 

prognosis and decreasing the risk of fetal loss.  
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FIGURE LEGENDS 

 

 
 
Figure 1. Survival outcomes of twin-to-twin transfusion syndrome (TTTS) between the 

pre-pandemic and pandemic group. Adverse perinatal outcome was significantly 

different between the groups (P<0.05).  
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Figure 2. Survival outcomes of twin-to-twin transfusion syndrome (TTTS) treated with 

fetoscopic laser therapy during the pre-pandemic and pandemic period.  
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Table 1. Maternal and neonatal clinical characteristics for twin-to-twin transfusion 

syndrome cases evaluated during the first year of the COVID-19 pandemic (2020) and 

the same time period of the previous year. Results are expressed as mean and 

(standard deviation) or percentage.  

 

 2019 

n = 55 

2020 

n = 54 

P* 

Maternal age (years) 29.9 (6.0) 29.3 (5.5) 0.64 

BMI (kg/m2) 26.0 (5.4) 27.9 (6.4) 0.11 

Primiparity (%) 38.2 42.6 0.64 

Fortnightly antenatal visits (%) 52.7 29.6 0.01 

TTTS staging     

          I (%) 30.9 20.4 0.21 

          II (%) 32.7 25.9 0.44 

          III (%) 20.0 27.8 0.34 

          IV (%) 14.5 18.5 0.58 

         V (%) 1.8 7.4 0.16 

Late TTTS stage (III-V) (%) 36.4 53.7 0.07 

Refused fetoscopic laser therapy (%) 5.5 7.4 0.68 

TTTS complications precluding fetoscopy (%)  3.6 18.5 0.01 

          TTTS stage V (%) 1.8 7.4 0.16 

          PPROM before laser (%) 0 3.7 0.15 

          Cervical dilatation (%) 1.8 5.6 0.30 

Fetoscopic laser therapy (%) 90.9 75.9 0.03 

Short cervix at diagnosis (%) 10.9 25.9 0.04 

GA at delivery (weeks) 29.9 (5.8) 29.2 (10.3) 0.68 

Preterm delivery <32 weeks (%) 43.6 45.1 0.88 

Overall survival     

          one twin (%) 80.0 56.9 0.01 

          two twins (%) 56.4 39.2 0.08 

 
GA: gestational age; BMI: Body Mass Index; PPROM: Preterm Premature Rupture of 

Membranes. *Student’s t-test for independent samples or Pearson-χ2 test.  
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Table 2. Maternal and neonatal clinical characteristics for Twin-to-twin transfusion 

syndrome cases selected for fetoscopic laser therapy before (2019) and during the 

COVID-19 pandemic (2020). Results are expressed as mean and (standard deviation) 

or percentage.  

 

 2019 

n = 50 

2020 

n = 41 

P* 

Maternal age (years) 30.0 (6.0) 29.5 (5.5) 0.67 

BMI (kg/m2) 26.4 (5.5) 27.8 (6.6) 0.30 

Primiparity (%) 38.0 46.3 0.42 

TTTS staging     

          I (%) 30.0 22.0 0.39 

          II (%) 34.0 29.3 0.63 

          III (%) 20.0 34.0 0.13 

          IV (%) 16.0 14.6 0.86 

Late TTTS stage (III-IV) (%) 36.0 48.8 0.22 

Cervical length (mm) 29.3 (11.1) 28.5 (10.0) 0.74 

Short cervix (%) 8.0 14.6 0.31 

GA at fetoscopy (weeks) 22.8 (3.3) 22.6 (3.3) 0.78 

Drained amniotic fluid (ml) 1727 (1625) 1986 (1446) 0.43 

Surgery time (min) 25.0 (12.8) 24.6 (21.9) 0.92 

 
GA: gestational age; BMI: Body Mass Index. *Student’s t-test for independent samples 

or Pearson-χ2 test.  
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Table 3. Perinatal outcomes of twin-to-twin transfusion syndrome cases treated with 

fetoscopic laser therapy during the first year of the COVID-19 pandemic (2020) and the 

same period of the previous year (2019). Results are expressed as mean and 

(standard deviation) or percentage.  

 

 2019 

n = 50 

2020 

n = 38 

P* 

Interval between fetoscopy and delivery (weeks) 8.0 (5.2) 8.6 (11.5) 0.75 

PPROM (%) 22.0 31.6 0.31 

GA at delivery (weeks) 30.6 (5.5) 31.4 (11.0) 0.67 

Preterm delivery <32 weeks (%) 44.0 50.0 0.58 

Overall survival     

          one twin (%) 88.0 76.3 0.15 

          two twins (%) 62.0 52.6 0.38 

 
GA: gestational age; PPROM: Preterm Prelabor Rupture of Membranes. *Student’s t-

test for independent samples or Pearson-χ2 test.  

 
 

                  


