ECTOPIC PREGNANCY
Definition:

· Ectopic pregnancy is derived from the Greek word ektopos, meaning out of place, and it refers to the implantation of a fertilized egg in a location outside of the uterine cavity, including the fallopian tubes, cervix, ovary, cornual region of the uterus, and the abdominal cavity. 

· This abnormally implanted gestation grows and draws its blood supply from the site of abnormal implantation. 

· As the gestation enlarges, it creates the potential for organ rupture because only the uterine cavity is designed to expand and accommodate fetal development. 

· Ectopic pregnancy can lead to massive hemorrhage, infertility, or death.

· It is the result of a flaw in human reproductive physiology that allows the conceptus to implant and mature outside the endometrial cavity, which ultimately ends in death of the fetus.
Epidemiology

· More than 95% of extrauterine pregnancies occur in the fallopian tube.

· Since 1970, the frequency of ectopic pregnancy has increased 6-fold, and it now occurs in 2% of all pregnancies.

· This may be due, at least in part, to a higher incidence of salpingitis, an increase in ovulation induction, and more tubal sterilizations.

· Ectopic pregnancy is a significant cause of maternal morbidity and mortality as well as fetal loss. 
· Ectopic pregnancy currently is the leading cause of pregnancy-related death during the first trimester in the United States, accounting for 9% of all pregnancy-related deaths. 
· In addition to the immediate morbidity caused by ectopic pregnancy, the woman's future ability to reproduce may be adversely affected as well
Etiology
· Multiple factors contribute to the relative risk of ectopic pregnancy. 
· In theory, anything that hampers the migration of the embryo to the endometrial cavity could predispose women to ectopic gestation
· Several risk factors have been found to be associated with ectopic pregnancy
Pelvic inflammatory disease

· The most common cause is antecedent infection caused by Chlamydia trachomatis. 
· Other organisms causing PID, such as Neisseria gonorrhoeae, increase the risk of ectopic pregnancy. 
· A history of salpingitis increases the risk of ectopic pregnancy 4-fold. 
· The incidence of tubal damage increases after successive episodes of PID (i.e. 13% after 1 episode, 35% after 2 episodes, 75% after 3 episodes).

History of prior ectopic pregnancy

· After one ectopic pregnancy, a patient incurs a 7- to 13-fold increase in the likelihood of another ectopic pregnancy. 
· Overall, a patient with prior ectopic pregnancy has a 50-80% chance of having a subsequent intrauterine gestation, and a 10-25% chance of a future tubal pregnancy.
History of tubal surgery and conception after tubal ligation

· Prior tubal surgery has been demonstrated to increase the risk of developing ectopic pregnancy. 
· The increase depends on the degree of damage and the extent of anatomic alteration. 
· Surgeries carrying higher risk of subsequent ectopic pregnancy include salpingostomy, neosalpingostomy, fimbrioplasty, tubal reanastomosis, and lysis of peritubal or periovarian adhesions.

· Conception after previous tubal ligation increases a women's risk of developing ectopic pregnancies. 
· Thirty-five to 50% of patients who conceive after a tubal ligation are reported to experience an ectopic pregnancy. 
· Failure after bipolar tubal cautery is more likely to result in ectopic pregnancy than occlusion using suture, rings, or clips. 
· Failure is attributed to fistula formation that allows sperm passage. 
· Ectopic pregnancies following tubal sterilizations usually occur 2 or more years after sterilization, rather than immediately after. 
· In the first year, only about 6% of sterilization failures result in ectopic pregnancy.
Use of fertility drugs or assisted reproductive technology
· Ovulation induction with clomiphene citrate or injectable gonadotropin therapy has been linked with a 4-fold increase in the risk of ectopic pregnancy in a case-control study. 
· This finding suggests that multiple eggs and high hormone levels may be significant factors.

· The risk of ectopic pregnancy and heterotopic pregnancy (i.e. pregnancies occurring simultaneously in different body sites) dramatically increases when a patient has used assisted reproductive techniques to conceive, such as in vitro fertilization (IVF) or gamete intrafallopian transfer (GIFT). 
Use of an intrauterine device

· The presence of an inert copper-containing or progesterone intrauterine device (IUD) traditionally has been thought to be a risk factor for ectopic pregnancy. 
· However, only the progesterone IUD has a rate of ectopic pregnancy higher than that for women not using any form of contraception. 
· The modern copper IUD does not increase the risk of ectopic pregnancy. 
· Nevertheless, if a woman ultimately conceives with an IUD in place, it is more likely to be an ectopic pregnancy. 
· The actual incidence of ectopic pregnancies with IUD use is 3-4%.

Increasing age

· The highest rate of ectopic pregnancy occurs in women aged 35-44 years. 
· A 3- to 4-fold increase in the risk for developing an ectopic pregnancy exists compared to women aged 15-24 years. 
· One proposed explanation involves the myoelectrical activity in the fallopian tube, which is responsible for tubal motility. 
· Aging may result in a progressive loss of myoelectrical activity along the fallopian tube.

Smoking

· Cigarette smoking has been shown to be a risk factor for developing an ectopic pregnancy. 
· These mechanisms include one or more of the following: delayed ovulation, altered tubal and uterine motility, or altered immunity. 
Salpingitis isthmica nodosum
· Salpingitis isthmica nodosum is defined as the microscopic presence of tubal epithelium in the myosalpinx or beneath the tubal serosa. 
· These pockets of epithelium protrude through the tube, similar to small diverticula. 
· Studies of serial histopathological sections of the fallopian tube have revealed that approximately 50% of patients treated with salpingectomy for ectopic pregnancy have evidence of salpingitis isthmica nodosum. 
· The etiology of salpingitis isthmica nodosum is unclear, but proposed mechanisms include postinflammatory and congenital as well as acquired tubal changes such as observed with endometriosis.

Zygote Abnormalities
· A variety of zygote abnormalities have been reported in ectopic pregnancy, including chromosomal abnormalities, gross malformations, and neural tube defects. 

· The theory is that these abnormal preembryos are more likely to result in abnormal or ectopic implantation.

Ovarian Factors
· Ovarian factors that may result in the development of an ectopic pregnancy are fertilization of an unextruded ovum, transmigration of the ovum into the contralateral tube with subsequent delayed and faulty implantation, and postmidcycle ovulation and fertilization.

Exogenous Hormones
· Abnormal hormonal stimulation and/or exogenous hormones may play a role in ectopic gestation. 

· For example, of pregnancies occurring in women taking progestin-only oral contraceptives, 4-6% are ectopic pregnancies 

· This may be due to progesterone's smooth muscle relaxant effects and subsequent "ovum trapping." 

· Patients with DES exposure are also at risk, as are patients undergoing ovulation induction.

Other

· Other risk factors associated with increased incidence of ectopic pregnancy include previous diethylstilbestrol (DES) exposure, a T-shaped uterus, prior abdominal surgery, failure with progestin-only contraception, and ruptured appendix.

· Adhesions from infection or previous abdominal surgery, endometriosis, and even leiomyomas have been associated with ectopic pregnancy. 

· Most of these abnormalities are bilateral and irreversible

· Multiple previous elective abortions are also felt to be a risk factor for ectopic pregnancy, as postabortal infection may lead to salpingitis.
Pathophysiology/Classification & Incidence
· Most ectopic pregnancies are located in the fallopian tube (> 95%)
· The most common site is the ampullary portion of the tube, where over 80% occur. 

· The next most common sites are the isthmic segment of the tube (12%), the fimbria (5%), and the cornual and interstitial region of the tube (2%). 
· Nontubal sites of ectopic pregnancy are a rare occurrence, with abdominal pregnancies accounting for 1.4% of ectopic pregnancies and ovarian and cervical sites accounting for 0.2% each
· Primary abdominal pregnancies have been reported, but most abdominal pregnancies are secondary pregnancies, from tubal abortion or rupture and subsequent implantation in the bowel, omentum, or mesentery
· Heterotopic pregnancy: An ectopic pregnancy occurs in combination with an intrauterine pregnancy in 1 in 15,000-40,000 spontaneous pregnancies, and in up to 1% of patients undergoing in vitro fertilization.
· Bilateral ectopic: These pregnancies have occasionally been reported.

Time of Rupture
· Rupture is usually spontaneous. 
· Isthmic pregnancies tend to rupture earliest, at 6 to 8 weeks' gestation, due to the small diameter of this portion of the tube. 
· Ampullary pregnancies rupture later, generally at 8-12 weeks. 
· Interstitial pregnancies are the last to rupture, usually at 12-16 weeks, as the myometrium allows more room to grow than the tubal wall. 
· Interstitial rupture is quite dangerous, as its proximity to uterine and ovarian vessels can result 
· Rarely, if not damaged during rupture, it may implant elsewhere in the abdominal cavity and continue to grow.

Clinical presentations
Symptoms

· The classic clinical triad of ectopic pregnancy is pain, amenorrhea, and vaginal bleeding. 
· Unfortunately, only 50% of patients present typically. 
· Patients may present with other symptoms common to early pregnancy, including nausea, breast fullness, fatigue, low abdominal pain, heavy cramping, shoulder pain, and recent dyspareunia. 
· Astute clinicians should have a high index of suspicion for ectopic pregnancy in any woman who presents with these symptoms and who presents with physical findings of pelvic tenderness, enlarged uterus, adnexal mass, or tenderness
· Remember, however, that only 40-50% of patients with an ectopic pregnancy present with vaginal bleeding, 50% have a palpable adnexal mass, and 75% may have abdominal tenderness. 
· Approximately 20% of patients with ectopic pregnancies are hemodynamically compromised at initial presentation, which is highly suggestive of rupture
· Numerous conditions may have a presentation similar to an extrauterine pregnancy. 
· The most common of these are appendicitis, salpingitis, ruptured corpus luteum cyst or ovarian follicle, spontaneous abortion or threatened abortion, ovarian torsion, and urinary tract disease. 
· Intrauterine pregnancies with other abdominal or pelvic problems such as degenerating fibroids must also be included in the differential diagnosis
Investigations;

Laboratory Findings
· Hematocrit: The hematocrit will vary depending on the patient population and the degree, if any, of intraabdominal bleeding.

· White blood count: The white blood count is variable, and it is not uncommon to see a leukocytosis. 
· Pregnancy tests: The -hCG is positive in virtually 100% of ectopic pregnancies. 
· However, a positive test only confirms pregnancy and does not indicate whether it is intrauterine or extrauterine. 
· In normal pregnancy, -hCG should double every 2 days. 

· However, while two-thirds of ectopic pregnancies have abnormal serial titers, the remaining third show a normal progression. 

Special Examinations
· Ultrasound: Ultrasound is useful in evaluating patients at risk for ectopic pregnancy, namely by documenting the presence or absence of an intrauterine pregnancy (IUP).
· Ultrasound is often helpful in differentiating ectopic from intrauterine pregnancy.

· Laparoscopy
· D&C: D&C may confirm or exclude intrauterine pregnancy in the case of an undesired pregnancy.
· Laparotomy: Laparotomy is indicated when the presumptive diagnosis of ectopic pregnancy in an unstable patient necessitates immediate surgery, or when definitive therapy is not possible by medical management or laparoscopy.

· Culdocentesis: Culdocentesis is the transvaginal passage of a needle into the posterior cul-de-sac in order to determine whether free blood is present in the abdomen

Treatment
Medical management
· Methotrexate: Medical therapy involving methotrexate may be indicated in certain patients. 
· A number of factors must be considered. 
· The patient must be hemodynamically stable, with no signs or symptoms of active bleeding or hemoperitoneum. 
· Furthermore, she must be reliable, compliant, and able to return for follow-up. 
· Another factor is size of the gestation, which should not exceed 3.5 cm at its greatest dimension on ultrasound (US) measurement. 
· The size of the ectopic mass is also important, and recommends that methotrexate not be used if the pregnancy is more than 4 cm. 

· Success is greatest if the gestation is less than 6 weeks, the tubal mass is not more than 3.5 cm in diameter, the fetus is dead, and the -hCG is less than 15,000 mIU 

· She should not have any contraindications to the use of methotrexate
· Active intra-abdominal hemorrhage is a contraindication to chemotherapy. 

· Other contraindications include breast feeding, immunodeficiency, alcoholism, liver or kidney disease, blood dyscrasias, active pulmonary disease, and peptic ulcer.

· Methotrexate is an antineoplastic drug that acts as a folic acid antagonist and is highly effective against rapidly proliferating trophoblast

· The more popular regimen today is the single dose injection. It involves injection of methotrexate as 50 mg/m2 IM in a single injection or as a divided dose injected into each buttock.
· This regimen involves administration of methotrexate as 1 mg/kg IM on days 0, 2, 4, and 6, followed by 4 doses of leucovorin as 0.1 mg/kg on days 1, 3, 5, and 7.
· Actinomycin: reported that a 5-day course of intravenous actinomycin resulted in complete resolution of an ectopic pregnancy in a woman who had failed methotrexate therapy.
Surgical Treatment

· With advances in the ability to make earlier diagnosis and improvements in microsurgical techniques, conservative surgery has replaced the standard laparotomy with salpingectomy of the past. 

· Within the last 2 decades, a more conservative surgical approach to unruptured ectopic pregnancy using minimally invasive surgery has been advocated to preserve tubal function. 

· The conservative approaches include linear salpingostomy and milking the pregnancy out of the distal ampulla. 

· The more radical approach includes resecting the segment of the fallopian tube that contains the gestation with or without reanastomosis

· Within the last 2 decades, a more conservative surgical approach to unruptured ectopic pregnancy using minimally invasive surgery has been advocated to preserve tubal function 

· Laparoscopy has become the recommended approach in most cases. 

· Laparotomy is usually reserved for patients who are hemodynamically unstable or patients with cornual ectopic pregnancies. 

· It also is a preferred method for surgeons inexperienced in laparoscopy and in patients where laparoscopic approach is difficult (e.g. secondary to the presence of multiple dense adhesions, obesity or massive hemoperitoneum). 
· In a patient who has completed childbearing and no longer desires fertility, in a patient with a history of an ectopic pregnancy in the same tube, or in a patient with severely damaged tubes, total salpingectomy is the procedure of choice

· Linear salpingostomy along the antimesenteric border to remove the products of conception is the procedure of choice for unruptured ectopic pregnancies in the ampullary portion of the tube. 

· Ectopic pregnancies in the ampulla are usually located between the lumen and the serosa and, thus, are ideal candidates for linear salpingostomy. 

· Several studies have demonstrated no benefit of primary closure (salpingotomy) over healing by secondary intention (salpingostomy).

· The involved tube is identified and freed from surrounding structures. 

· To minimize bleeding, a dilute solution containing 20 U of vasopressin in 20 mL of isotonic sodium chloride solution may be injected into the mesosalpinx just below the ectopic pregnancy

· In some cases, resection of the tubal segment containing the gestation or a total salpingectomy is preferred over salpingostomy. 

· This is true for isthmic pregnancies, where the endosalpinx is usually damaged. 

· These patients do poorly with linear salpingostomy, with a high rate of recurrent ectopic pregnancy. 

· Segmental tubal resection is performed by grasping the tube at the proximal and distal borders of the segment of the tube containing the gestation and coagulating thoroughly from the antimesenteric border to the mesosalpinx. 

· This portion of the tube is then excised. 

· The underlying mesosalpinx is also coagulated and excised, with particular attention to minimize the damage to the surrounding vasculature.

· Total salpingectomy can be achieved by progressively coagulating and cutting the mesosalpinx, starting from the fimbriated end and advancing toward the proximal isthmic portion of the tube. 
· At this point, the tube is separated from the uterus by coagulating and excising with scissors or laser

Expectant management

· Candidates for successful expectant management are asymptomatic and have no evidence of rupture or hemodynamic instability. 
· Furthermore, they should portray objective evidence of resolution, such as declining bhCG levels. 
· They must be fully compliant and must be willing to accept the potential risks of tubal rupture

Prevention
· Prevention of sexually transmitted disease, with early and vigorous treatment of cases that do occur, may avoid tubal damage with subsequent ectopic pregnancy.
Complications

· Complications of ectopic pregnancy can be secondary to misdiagnosis, late diagnosis, or treatment approach. 

· Failure to make the prompt and correct diagnosis of ectopic pregnancy could result in tubal or uterine rupture, depending on the location of the pregnancy, which could lead to massive hemorrhage, shock, disseminated intravascular coagulopathy (DIC), and death.

· Any time a surgical approach is chosen as the treatment of choice, consider the complications attributable to the surgery, whether it is laparotomy or laparoscopy. 

· These include bleeding, infection, and damage to surrounding organs, such as bowel, bladder, ureters, and the major vessels nearby. 

· Consider risks and complications secondary to anesthesia. Make the patient aware of these complications and obtain the appropriate written consents.
