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In pregnancy, term refers to the gestational period from 37+0 to 41+6 weeks. Preterm births is defined by WHO as the onset of regular uterine contractions associated with cervical effacement and dilatation occur between 24+0 and 36+6 . Mild preterm 32+0   to 36+ 6 , very Preterm Infants defined as those born between 28 and 32 weeks & extremely preterm Infants defined as those born before 28 weeks. The incidence of preterm birth in the developed world is thought to have increased over the past decade, with an estimated annual incidence of 10–15% of all live births.
Sequelae of preterm birth:
Rates of perinatal morbidity and mortality increase with decreased gestational age at birth. Perinatal outcomes between 32 weeks and term are quite similar, whereas those infants born before 32 weeks have poorer outcome

Adverse outcomes in terms of morbidity include:
1. Neonatal RDS (Respiratory Distress Syndrome) .The cause of RDS is HMD (Hyaline Membrane Disease):- which occur due to inadequate production of surfactant by type II alveolar cells.

2. Necrotizing enterocolitis.
3. Intraventricular hemorrhage, periventricular leukomalacia.
4. Jaundice.

5. Retinopathy of prematurity, and neonatal hypoglycaemia .
6. Long-term problems include cerebral palsy, deafness, visual impairment, developmental delay, and bronchopulmonary dysplasia
Aetiology of preterm labour:-
1. Genital tract infection. There is a strong correlation between infection within the uterus and the onset of spontaneous preterm labour. Bacterial vaginosis and chlamydia trachomatis have been shown to increase the rates of preterm labour. Ascending infection from the genital tract can result in intrauterine infection and chorioamnionitis.  Chorioamnionitis is thought to cause preterm premature rupture of the membranes (PPROM) , itself an antecedent of preterm labour in approximately 40% of babies born preterm.
Chorioamnionitis (( it may exist without fever , leukocytosis , uterine tenderness , fetal tachycardia )) or any of the classical signs of chorioamnionitis. If amniocentesis is performed in preterm labor with intact membranes 10-15 % of samples result in positive cultures.
preterm labour resistant to conventional Rx with beta mimetic agent may be the only clue for infection .  It is possible that aggressive Rx of vaginal & endocervical inf. before pregnancy   or even in the 1st trimester may be useful for the prevention of preterm labour.
2.Other maternal infections resulting in a systemic inflammatory response may also be responsible for initiating preterm labour, including pyelonephritis and pneumonia. In the developing world, malaria is an important cause of preterm labour.
   3.Placental abnormalities :{ morphology, implantation or function} it is      common with (Placenta previa).
    4.Anatomical abnormalities of the uterus: 1-3% and could be congenital (septate)  or acquired like (leiomyoma). Cervical surgery such as cone biopsy.
    5.Fetal pathology.
    6.Uterine over distention: in multiple gestation & Polyhydramnios.

    7.Cervical weakness.
    8.Idiopathic (20- 30%).
    9.(30–40%) of cases of preterm birth are iatrogenic due to deliberate   induction of labour or prelabour caesarean section for  conditions causing maternal(like severe pre-eclmpsia ,eclampsia, antepartum haemorrhge or fetal compromise like fetal distress or  severe IUGR.
        Social & epidemiological risk factors: 
        preterm labour is more in female of
Risk factors for preterm PPROM 
Risk factors for preterm 

Non-modifiable, major

• Last birth preterm: 20 per cent risk

• Last two births preterm: 40 per cent risk

• Twin pregnancy: 50 per cent risk

• Uterine abnormalities

• Cervical anomalies:

• cervical damage (cone biopsy, repeated dilatation)

• fibroids (cervical)

• Factors in current pregnancy:

• recurrent antepartum haemorrhage

• intercurrent illness (e.g. sepsis)

• any invasive procedure or surgery

Non-modifiable, minor

• Teenagers having second or subsequent babies

• Parity (0 or > 5)

• Ethnicity (black women)

• Poor socioeconomic status

• Education (not beyond secondary)

Modifiable

• Smoking: two-fold increase of PPROM

• Drugs of abuse: especially cocaine

• Body mass index (BMI)  < 20: underweight women

•          Inter-pregnancy interval < 1 year
Management of asymptomatic high risk women
Prediction & prevention of preterm labour.
Ideally women should be seen postnatal and the event leading to their preterm birth reviewed. There should be a clear management plan for any subsequent pregnancy. Advice to stop smoking, leaving at least 12 months between pregnancy & dietician advice.
    Investigation&treatment during pregnancy to prevent (PTB).

1.Early dating scan (first trimester U/S).
2.Bacterial vaginosis. Oral metronidazole significantly lower the risk of preterm birth in high risk women positive for BV,

3.Asymptomatic bacteriuria. this carry an increased risk for preterm labor, the risk reduced by appropriate antibiotics.
4.Group B streptococcal colonization (GBS) has been linked to prematurity. Preterm infants are more susceptible to early onset GBS infection acquired during the passage through the birth canal. high risk women for preterm labor are tested for GBS antenatal allow appropriate intra-partum prophylaxis to be planned.
5.Cervical ultrasound. There is now good evidence that trans-vaginal sonographic (TVS) measurement of cervical length can be used to predict the risk of preterm labour in both low- and high-risk pregnancies and in women who are symptomatic TVS has been shown to be more accurate than digital measurement for assessing cervical length. A cervical length of 15 mm or less at 20–24 weeks predicts a 50% risk of preterm delivery prior to 34 weeks in a low-risk population
6. Fetal fibronectin testing. Fetal fibronectin is a glycoprotein present in amniotic fluid, placenta and the extra cellular substance of the decidua. The presence of fibronectin in vaginal secretions between 20 and 36 weeks may be used to predict a risk of preterm labour.  Fibronectin testing may be used to assess risk in asymptomatic women at high risk of preterm labour.

6.Cervical Cerclage..  cerclage may be used in women who have a history of recurrent mid-trimester losses and who are diagnosed with an incompetent cervix .A second circumstance is in women identified during sonographic examination to have a short cervix. The third indication is "rescue" cerclage, done emergently when cervical incompetence is recognized in the women with threatened preterm labor .
The operation usually done at 12-14 weeks and thread removed after 37 weeks or during labour which ever sooner. 
7.Progesterone. Progesterone is thought to inhibit the myometrial contractility. Women who were at high risk of preterm delivery were given a 100-mg vaginal suppository daily between 24 and 33 weeks or  weekly injections of 17 α hydroxyl progesterone capruate (250 mg) between 16 and 36 weeks.
8.LIFE STYLE MODIFICATION.
Management of symptomatic women i.e (Treatment of established case):-
 Management of the woman with symptoms of PTL starts with initial assessment of history, physical exam, and specific laboratory and other screening tests to establish diagnosis and prognosis, so as to obtain an accurate initial assessment and decide the correct interventions.
       (1)Evaluation should include determination of the following:
a)Gestational Age. Gestational age must be between 24 and 37 weeks' estimated gestational age (EGA), which should be calculated based upon the patient's last menstrual period (LMP), if known, or the previous sonographic estimation if these dates are uncertain.

b)Fetal Weight .Care must be taken to determine fetal size by ultrasonography.

c)Presenting Part. The presenting part must be noted because abnormal presentation is more common in earlier stages of gestation.

d)Fetal Monitoring. Continuous fetal monitoring should be performed to ascertain fetal well-being.
(2).Investigations & laboratory Studies
1. Complete blood count with differential. 
2. Urinalysis, culture, and sensitivity testing.     
3. Speculum examination should be performed. Cervical cultures should be sent for gonorrhea and chlamydia. A wet mount should be performed to look for signs of bacterial vaginosis. Group B streptococcus (GBS) cultures should be taken from the vaginal and rectal mucosa.
4. Ultrasound examination for fetal size, position, and placental location & cervical length (by trans-vaginal U/S). normal cervix measure 35mm in length , cervical shortening is accompanied by dilatation and funneling of the membranes down the cervical  canal.
5. Hematologic work-up in cases associated with vaginal bleeding .
7.Fetal fibronectin. A cervical swab is taken to look for fetal fibronectin. A negative test is effective at ruling out imminent delivery (within 2 weeks). A positive test result, however, is less sensitive at predicting preterm birth.
8.Amniocentesis may be useful to ascertain fetal lung maturity in instances where EGA is uncertain, the size of the fetus is in conflict with the estimated date of conception (EDC) (too small, suggesting intrauterine growth restriction( IUGR ) , or too large suggesting more advanced EGA), or the fetus is more than 34 weeks' EGA. Specifically, the amniotic fluid can be tested for lecithin/sphingomyelin (L/S) ratio, the presence of phosphatidylglycerol,. Amniocentesis should also be performed in instances where chorioamnionitis is suspected; the fluid should be tested for Gram's stain, bacterial culture, glucose levels, cell count
The next step depends on:
· Degree of cervical dilatation.
· Duration of pregnancy & estimated fetal weight.
· The condition of the fetus & mother.

· Any associated medical or obstetrical condition. 
        (First group) allow labour & delivery to proceed when the : 
1. Cervix is 4cm or more dilated.

2. Membranes are ruptured.

3. Mother has an acute medical or surgical condition such as thyrotoxicosis, heart disease (NYHA class III, IV) .

4. Mother has temperature ≥ 38C or other evidence of symptomatic chorioamnionitis.
5.Fetal demise (IUD).
6.Fetal congenital anomalies incompatible with life.

7.Severe fetal distress.

8.Severe IUGR (intrauterine growth restriction).

	9.Maternal hemorrhage (e.g. abruptio placentae, placenta previa, disseminated intravascular coagulation)


10.Severe pre-eclampsia (PE).
11. Estimated fetal weight  ≥[image: image1]2500 g.
12.Adequate fetal lung maturity.
     (Second group) inhibiting Preterm Labor when the :

1. Membranes are intact.
2. Gestational age is < 34 weeks.
3. There is no overt maternal or fetal infection.
4. Cervix is < 4 cm dilated.
5. There is no evidence of placental insufficiency or maternal disease to justify ending pregnancy.
In such patient(second group) the treatment will be:

Treatment of patient with established pretem labour include:
1.Maternal steroid.
2.Tocolytics.
3.Antibiotics.
Maternal steroid:  The administration of corticosteroids to accelerate fetal lung maturity has become the standard of care in the United States for all women at risk of preterm delivery between 24 and 34 weeks' EGA. It has been shown to decrease the incidence of neonatal respiratory distress, intraventricular hemorrhage, and neonatal mortality. Steroids can be given according to 1 of 2 protocols: (1) betamethasone 12 mg IM every 24 hours for a total of 2 doses; or (2) dexamethasone 6 mg IM every 12 hours for a total of 4 doses.

The optimal benefits of antenatal corticosteroids are seen 24 hours after administration, peak at 48 hours, and continue for at least 7 days. If therapy for preterm labor is successful and the pregnancy continues beyond 1 week, there appears to be no added benefit with repeated courses of corticosteroids. In fact, multiple courses may be associated with growth abnormalities and delayed psychomotor development in the infant. 
2.Antibiotic : Patients with preterm labor should be started on antibiotics for prevention of neonatal GBS infection if the patient's GBS status is positive or unknown. Penicillin or ampicillin is used as first-line agents; cefazolin, clindamycin, erythromycin, or vancomycin can be used if the patient is allergic to penicillin. If the patient is successfully tocolyzed and there is no sign of imminent delivery, GBS prophylaxis can be discontinued .
3.Tocolytic Drugs 

1. Oxytocin receptor antagonists (Atosiban).

2. Ca channel blockers (Nifedipine).

3. Magnesium sulphate.

4. Antiprostaglandins (Indomethacin).

5. Nitricoxide donors (Glyceryl trinitrate).
6. β –Sympathomimetics 

-Ritodrine (Yutopar),-Terbutaline (Bricanyl), salbitamol(ventolin).
If a tocolytic drug is to be used, Atosiban or nifedipine appear preferable as they have fewer adverse effects and seem to have comparable effectiveness in terms of delaying delivery for up to seven days.  ritodrine (β.agonist) no longer seems the best choice. Their use should now be completely abandoned.. 
*The recommended dosage and administration schedule for atosiban
للإطلاع فقط)) is a three-step procedure. The initial bolus dose is 6.75 mg over one minute, followed by an infusion of 18 mg/hour for three hours and then 6 mg/hour for up to 45 hours. Duration of treatment should not exceed 48 hours and the total dose given during a full course should preferably not exceed 330 mg of atosiban.
*Calcium channel blockers such as nifedipine .A common regimen for tocolysis is nifedipine 20 mg by mouth, then 10–20 mg by mouth every 6 hours until contractions diminish sufficiently.
*How to Use Magnesium Sulphate:-

· Begin magnesium sulphate tocolysis by an intravenous bolus of 4-6 gm over 20-30 minutes . The rate of infusion should be slow enough to prevent flushing or vomiting
· Maintain magnesium sulphate infusion at 1-3 gm/hr to titrate cessation of contractions for approximately 24 hours.
· Monitor patient for muscle weakness (reflexes absent), double vision, urine output at least 30ml/h  and respiratory insufficiency( these are signs of toxicity) .
· Calcium gluconate (10ml of 10% solution) given as a rapid IV push, is the antidote for magnesium poisoning & must be available if magnesium sulphate is to be used.
*Prostaglandin synthase inhibitors such as indomethacin .A common regimen for tocolysis is indomethacin 100 mg per rectum loading dose (or 50 mg by mouth), then 25–50 mg by mouth or rectum every 4–6 hours. Ultrasound should be performed every 48–72 hours to check for oligohydramnios. Because of the potentially serious fetal effects, many centers limit its use to infants less than 32 weeks' EGA and its duration of use to less than 48 hours.
       Risk of tocolysis :
       1- β-agonist    palpitations , tremor, nausea , headache  and chest pain Pulmonary oedema is a well-documented complication, usually associated with aggressive intravenous hydration , hyperglycemia & hypokalaemia. 
.2-Indomethacin: Maternal: peptic ulcer, Bleeding, Thrombocytopenia&     Allergic reaction . 

 fetal /neonatal: pulmonary Hypertension secondary to closure of ductus 

      arteriosus, Necrotizing enterocolitis,& interventricular haemorrhage                                                

3-magnesium sulphate: adult R.D.S, Respiratory depression,                                   

                                     Cardiac arrest & Low therapeutic ratio 

        If tocolysis is successful:
1- Transfer patient to antenatal ward.

2- Require absolute bed rest to start then bed rest with bathroom privileges.

3- Allow normal diet..
        If tocolysis is not successful after six hours:-
Conduct of Labor & Delivery
Premature infants less than 34 weeks should be delivered in a hospital equipped for neonatal intensive care whenever possible, because transfer following birth is more hazardous. 
When birth follows the unsuccessful use of parenteral tocolytic agents, keep in mind the potential residual adverse effects of these drugs. Adrenergic agents may cause neonatal hypotension, hypoglycemia, hypocalcemia, and ileus. Magnesium sulfate may be responsible for respiratory and cardiac depression
       In-utero transfer 
       If local resources  are unable to care for the newborn, in-utero transfer to a    unit with adequate neonatal facilities is recommended .it is generally accept that this will improve the outcomes for babies.
 Mersilene tape used for cerclage
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