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Obstetrics



Transabdominal intra-amniotic endoscopic assessment of previable premature rupture of membranes Rubén A. Quintero, MD, Walter J. Morales, MD, PhD, Craig S. Kalter, MD, Mary Allen, RN, Gustavo Mendoza, MD, Jeffrey L. Angel, MD, and Roberto Romero, MD Tampa, Florida OBJECTIVE: Our purpose was to describe the endoscopic characteristics of the site of rupture in vivo in patients with spontaneous premature rupture of membranes. STUDY DESIGN: Patients with preterm premature rupture of membranes between 16 and 26 weeks of gestation, without evidence of intra-amniotic infection, and with a normal karyotype underwent transabdominal endoscopic examination of the amniotic cavity. Subsequently, an amniopatch of a combination of platelets and cryoprecipitate to seal the membrane defect was administered. The study was approved by the Institutional Review Board of St. Joseph’s Hospital in Tampa, Florida, and all patients gave written informed consent. RESULTS: Four patients underwent endoscopic examination and amniopatch administration; three had spontaneous preterm premature rupture of membranes, and in the other the membranes ruptured after an early amniocentesis. The location of the site of rupture was over the internal os in the 3 cases with spontaneous preterm premature rupture of membranes. This area was normal in the patient with iatrogenic preterm premature rupture of membranes. The longer the time between preterm premature rupture of membranes and fetoscopy, the larger and less defined was the site of rupture. The amniopatch restored amniotic integrity for a maximum of 72 hours. CONCLUSIONS: This is the first in vivo endoscopic visualization of the site of spontaneous rupture of membranes from within the uterine cavity. The defect is located over the internal cervical os in patients with spontaneous preterm premature rupture of membranes. There appear to be time-related changes in the morphologic characteristics of the site of rupture. Endoscopic visualization of the site of rupture has the potential for improving our understanding of spontaneous preterm premature rupture of membranes and in the development of possible therapeutic alternatives. (Am J Obstet Gynecol 1998;179:71-6.)
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Preterm premature rupture of membranes is a leading cause of perinatal morbidity and death; it accounts for 30% to 40% of all preterm deliveries.1 In the United States alone this represents approximately 180,000 pregnancies. Twenty-five percent of cases of preterm premature rupture of membranes occur before the twenty-sixth week of gestation. Spontaneous healing of the membranes is rare,2, 3 and fluid continues to leak for the remainder of the pregnancy. In prospective series the overall perinatal mortality of previable preterm premature rupture of membranes



From the Florida Institute for Fetal Diagnosis and Therapy, St. Joseph’s Women’s Hospital. Dr. Romero participated in this study as a private citizen, without any affiliation to the institutions with which he holds appointments. Received for publication March 12, 1998; accepted May 12, 1998. Reprint requests: Rubén A. Quintero, MD, 13601 Bruce B. Downs Blvd, Suite 160, Tampa, FL 33613. Copyright © 1998 by Mosby, Inc. 0002-9378/98 $5.00 + 0 6/1/91594



managed expectantly is 60%. Nearly one third of the deaths occur in utero. Respiratory insufficiency and intraventricular hemorrhage are the most common neonatal complications. Pulmonary hypoplasia occurs in 50% of cases diagnosed before 19 weeks, and its frequency declines to 10% if the membranes rupture at 25 weeks.4 Serious sequelae in surviving infants include blindness, chronic lung disease, and cerebral palsy. The neurologic consequences alone represent more than $2 billion of annual health care costs.5 Currently, there is no treatment capable of sealing the membranes. Management in cases of preterm premature rupture of membranes before 23 weeks’ gestation often consists of induction of labor because of the risk of serious maternal infection and the low likelihood of neonatal survival. Recently, we reported the successful treatment of preterm premature rupture of membranes in a patient who had endoscopic fetal surgery at 21 weeks’ gestation.6 Intra-amniotic injection of a combination of platelets and cryoprecipitate (amniopatch) sealed the 71
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Fig 1. A, Endoscopic view of site of rupture. The endoscope is within the amniotic cavity over the internal cervical os, as shown in the diagram (B). The patient had spontaneous rupture of membranes 24 days before the procedure. The membrane defect is approximately 3 cm wide. The decidua over this area is completely exposed. The edges of the membrane are ill defined and rolled, with sparse collections of yellowish debris.



defect. Unfortunately, this technique was not effective in subsequent patients with spontaneous preterm premature rupture of membranes.7 We hypothesized that the characteristics of the membrane rupture could be different in patients with spontaneous preterm premature rup-



ture of membranes versus patients with iatrogenic preterm premature rupture of membranes. The purpose of this study was to endoscopically evaluate the site of rupture in vivo in patients with early preterm premature rupture of membranes, as part of a protocol to treat
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Fig 2. Endoscopic view of site of rupture in a patient with spontaneous rupture of membranes 7 days previously. The internal os appears more dilated than in the previous case. The membrane edges are ill defined (M), shredded, and detached from the underlying decidua. The defect is approximately 3 cm wide.



preterm premature rupture of membranes with an amniopatch. Material and methods Patients with preterm premature rupture of membranes between 16 and 26 weeks without clinical evidence of intra-amniotic infection or fetal structural anomalies were considered eligible for the study. With the patients under general anesthesia, an amniocentesis was performed with a 22-gauge needle to exclude microbial invasion of the amniotic cavity and for karyotypic analysis. Gram stain of amniotic fluid, complete blood cell count, and measurement of glucose concentration, as well as cultures for aerobic and anaerobic bacteria and mycoplasmas, were performed. After the sample was obtained, an amnioinfusion was performed with 0.9% sodium chloride solution. A 2.7-mm, 5-degree endoscope (Richard Wolf, Vernon Hills, Ill) was passed into the amniotic cavity through a 3-mm trocar (Karl Storz, Culver City, Calif). Alternatively, a 0.7-mm endoscope (Intramed Laboratories, San Diego) was used through a custom-designed 19-gauge needle (Cook Ob/Gyn, Spencer, Ind) if amniochorion separation was already present. The endoscope was directed toward the area of the cervix to locate the site of rupture. After endoscopic study of the site of membrane rupture, an amniopatch was applied. Cryoprecipitate and platelets were administered in doses previously described.6 All patients received 1 g of cefazolin and 80 mg of gentamicin intravenously before the



procedure and every 8 hours for 48 hours after the procedure. The protocol was approved by the Institutional Review Board of St. Joseph’s Hospital in Tampa, Florida, and all patients gave written informed consent. Seven patients were eligible for participation in the study. Three patients had spontaneous deliveries before fetoscopy could be performed. The remaining 4 cases are the subject of this communication. Case reports Case 1. A 39-year-old woman, gravida 3, para 0, was referred at 22.5 weeks’ gestation with a history of preterm premature rupture of membranes for 24 days. Endoscopic examination demonstrated the site of rupture to be located over the internal cervical os (Fig. 1). The edges of the membrane defect were irregular, shredded, and in some areas rolled. The defect measured approximately 3 cm in diameter. A yellowish deposit was noted in some areas of the membrane edge, possibly representing inspissated debris (Fig 1). The amniopatch resulted in fluid accumulation for 72 hours, but leakage of fluid continued thereafter. After expectant management, spontaneous onset of labor began at 31.3 weeks, resulting in the birth of a 1361-g baby who died within 24 hours of pulmonary hypoplasia. Case 2. A 40-year-old woman, gravida 1, para 0, at 21 weeks 4 days’ gestation was seen with spontaneous preterm premature rupture of membranes for 7 days. Endoscopic evaluation showed the site of rupture to be
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Fig 3. Endoscopic view 24 hours after spontaneous rupture of membranes. The edges are well defined (arrows). The defect measured approximately 1 cm. The internal os is beneath the defect, as confirmed by combined endoscopic and ultrasonographic imaging, but cannot be seen in the picture, given the angle of insertion of the needle (side entry into the uterus).



located over the internal cervical os. The edges of the membrane were irregular, shredded, and detached from the underlying uterine wall (Fig 2). The size of the defect was approximately 3 cm. Administration of the amniopatch was ineffective, with continued amniotic fluid leakage. The patient remained pregnant for another 15 days. Labor ensued spontaneously at 23 weeks 5 days’ gestation, resulting in the birth of a 623-g infant who died shortly after birth of extreme prematurity and pulmonary hypoplasia. Case 3. A 31-year-old woman, gravida 3, para 2, was seen at 17 weeks 1 day of gestation with spontaneous preterm premature rupture of membranes for 24 hours. Subchorionic detachment of the membranes prevented the use of the 3-mm trocar. A 0.7-mm endoscope inserted through a 19-gauge custom-designed needle was used to observe the lower portion of the uterus. The site of rupture was located over the internal os. The edges of the membrane were sharp and well delineated (Fig 3). The size of the defect was estimated to be approximately 0.5 to 1 cm. The amniopatch resulted in fluid retention for 24 hours. Subsequently, fluid leakage resumed and the patient elected to terminate the pregnancy 7 days after the procedure. Case 4. A 35-year-old woman, gravida 1, para 0, had undergone an early amniocentesis at 12 weeks after an ultrasonographic diagnosis of fetal lower obstructive



uropathy. Three days after the procedure, preterm premature rupture of membranes occurred. Fetoscopy was performed at 14 weeks 4 days’ gestation with a 2.7-mm endoscope. Despite extensive examination of the lower pole of the uterus, the site of rupture could not be visualized. Fetal cystoscopy and ablation of posterior urethral valves was performed, followed by application of an amniopatch. The patient had no further leakage of fluid but continued to have severe oligohydramnios and megacystis. The pregnancy was electively terminated at 21 weeks because of worsening of the obstructive uropathy. In all cases of spontaneous preterm premature rupture of membranes, the site of rupture was located over the internal os. A longer lapse between preterm premature rupture of membranes and fetoscopy was associated with a larger, less-defined, and torn or rolled membrane defect. The membrane defect in the case of iatrogenic preterm premature rupture of membranes was not over the os, suggesting a “high leak” from the site of the early amniocentesis. Comment This report represents the first visualization of the site of membrane rupture from within the uterine cavity in patients with preterm premature rupture of membranes. Our observations provide information that is otherwise unavailable and that may be useful in the understanding
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of the etiology and pathophysiologic characteristics of spontaneous preterm premature rupture of membranes, as well as in the development of possible therapeutic alternatives. The location of the site of rupture varied with the clinical circumstance associated with preterm premature rupture of membranes. Whereas the defect was located over the internal os in spontaneous ruptures, in the case of trauma-induced premature rupture of membranes the defect was elsewhere, suggesting a “high leak.” Heterogeneity in the morphologic characteristics of the site of rupture was also observed; defects ranged from small and slitlike with clean edges to large and irregular with yellowish deposits suggesting tissue degeneration. The fact that the membrane defect is indeed located over the internal os in patients with spontaneous preterm premature rupture of membranes suggests that this region of the membranes may be the target of pathologic processes leading to membrane rupture. Ascending infection from the lower genital tract has been implicated in the genesis of rupture of membranes.8 Because all women have microorganisms in the lower genital tract (vagina and cervix) but only a small proportion of them have ruptured membranes, host factors are likely to play a role. Recently, antimicrobial peptides have been described in cells from the lower genital tract, including endocervical cells.9 In addition, anticollagenolytic properties have also been described in fetal membranes.10 Spontaneous preterm premature rupture of membranes could thus be viewed as an inherent failure of the hostprotecting mechanisms against ascending infection and rupture of membranes. The second potential mechanism may be a gravitational effect, whereby the location of the defect simply reflects its position in the most dependent portion of the amniotic cavity. This would allow intra-amniotic inflammatory agents to concentrate at this site, regardless of their origin or point of entry. The remarkable endoscopic differences of the site of rupture relative to the duration of preterm premature rupture of membranes suggest that membrane rupture is not a static process. Inflammation, infection, apoptosis, necrosis, decidual ischemia, and other degenerative tissue changes occurring at the site of rupture could account for the varied morphologic picture reported herein. In this sense transabdominal fetoscopy may also allow histologic, biochemical, and microbiologic information to be obtained from the site of rupture in vivo. This approach would likely have a better chance to elucidate the interaction between competing mechanisms of injury and healing of the fetal membranes and to explain some of the controversies obtained with ex vivo experiments.11, 12 The noted variation in size and shape of the site of rupture may also be of clinical importance, because a window of opportunity could exist in the early stages of preterm premature rupture of membranes



when a smaller and better-defined defect would be more amenable to treatment. To date, there is no treatment capable of sealing the membranes. Management of cases of preterm premature rupture of membranes before 23 weeks’ gestation often consists of induction of labor because of the risk of serious maternal infection and the low likelihood of neonatal survival. For a number of reasons, spontaneous healing usually does not take place. The avascular nature of the membranes renders them incapable of eliciting platelet activation, fibrin deposition, and fibroblast growth required for wound healing. Amnion cells are also known to be slower than other cell lines in repairing an iatrogenically created defect.13 Our endoscopic finding of the detachment of the edge of the membranes from the underlying decidua may also suggest failure of the normal adhesive properties of the fetal membranes from inflammation or infection. On the other hand, some mechanism of membrane repair is operative in normal pregnancy, as demonstrated by the low rate of membrane rupture after amniocentesis, fetal blood sampling, operative fetoscopy, and open fetal surgery. Moreover, even after iatrogenic rupture, spontaneous2, 3 or assisted healing6, 14 can occur. Failure of the amniopatch and fibrin glue15-18 to generate a lasting repair in cases of spontaneous rupture suggests that an underlying pathologic process may exist and that this process may interfere with healing. We speculate that a therapeutic strategy for spontaneous preterm premature rupture of membranes would probably include delivery of platelets and clotting factors to the site of rupture, surgical grafting of the amnion cells, and control or elimination of concomitant inflammatory or infectious cervical processes. In cases of iatrogenic preterm premature rupture of membranes, delivery of blood products may suffice.6, 14 As a leading cause of perinatal morbidity and death, preterm premature rupture of membranes is one of the main focuses of perinatal research. We hope this report provides important clues to the understanding and possible treatment of this significant public health problem. We thank our sonographers Patty Johnson, Sandy Nasworthy, Karen Pomeroy, and Kim Valdez, as well as our operating room nurses Lisa Farrell, Helena Heller, Debbie Neel, and Susan Fontaine, for their assistance with the endoscopic procedures. We are also indebted to Mr Gary Adler from Richard Wolf Inc and Mr Rodney Bosley from Cook Ob/Gyn for their technical support. We also extend our appreciation to Mr Jeff Magger and Ms Sandi Watson for the graphic work. REFERENCES
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