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Ectopic pregnancy: changing trends in management

Synopsis

There is a chance that in the near future women could prefer
expectant management rather than pharmacological management for
stable cases of the same threshold of serum b-hCG level of 5000iu/1.
It would appear there is no significant difference in the criteria for
medical management of ectopic pregnancy when compared with the
criteria for expectant management.

It is also possible in the future, that unless there is haemodynamic
compromise in a patient or that the patient had other co-existing
conditions like pelvic or abdominal masses, surgical option
may become increasingly unacceptable. At that stage medical
management, perhaps with an oral or systemic cytotoxic medication
of superior efficacy compared to methotrexate, could take the centre
stage in the management of a stable unruptured ectopic pregnancy.
Thus, in those circumstances in the future, laparotomy (reserved for
complicated and complex cases) rather than laparoscopy; medical
and expectant management, could become the main acceptable
options. This is because, as identified in the body of this paper,
studies have shown that in selected cases of tubal pregnancy, systemic
methotrexate has similar efficacy to laparoscopy. Why then subject
a patient to laparoscopy when intramuscular methotrexate can treat
her with about the same efficacy, saving costs with less morbidity
and mortality? Complicated and complex cases are identified in this
paper as cases of ruptured ectopic pregnancy or tubal abortion with
haemodynamic compromise and cases where co-existing lesions like
pelvic or abdominal masses, respectively. It can be difficult to achieve
successful pneumoperitoneum during laparoscopy in complicated and
complex cases. It is also possible that as science advances, medical
option could become less important than expectant management with
the latter increasingly taking the upper hand for reasons stated in the
body of this article.

Surgical options

It is established that the majority of tubal ectopic pregnancies
are managed surgically. Laparoscopy is preferable to laparotomy
due to its many advantages, such as; shorter operation time, less
intraoperative blood loss, shorter hospital stay, lower costs, lower
analgesic requirements and less adhesion formation.'

Evidence strongly suggests that there is no difference in terms of
health benefits between laparoscopy and laparotomy, including the
key outcome of subsequent successful pregnancy.! Thus, over the
years, the trend has increasingly changed and currently laparotomy
for ectopic pregnancy is reserved for complicated cases where the
patient is unstable haemodynamically and in complex cases where
there are co-existing pelvic and abdominal masses, in which the
practitioner felt that achieving pneumoperitoneum would likely be
unsuccessful and a waste of time. Thus, if you are a senior specialist
trainee, currently you will have to justify to your consultant why the
patient had laparotomy instead of laparoscopy.

On laparoscopic management, it has been concluded that for
women with a tubal ectopic pregnancyand about to have surgery,
salpingotomy does not significantly improve fertility prospects
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compared with salpingectomy when the contralateral tube is healthy
with no fertility reducing factors present.! Fertility reducing factors are
identified in this paper as the following; previous ectopic pregnancy,
previous abdominal or pelvic surgery, previous pelvic inflammatory
disease and damage to the contralateral tube. However, the situation
is different when there is existing fertility reducing factors and
a compromised contralateral tube. In such a situation, the stated
cumulative pregnancy rate of 60.75% for salpingotomy is superior to
56.2% that for salpingectomy,' thus making salpingotomy preferable
in such clinical situation. Another study, found cumulative pregnancy
rate of 75% for salpingotomy and 40% for salpingectomy in the same
clinical situation.

Medical and expectant management

There is a minority of cases currently managed expectantly and
medically (pharmacologically) and this is very important as due
consideration can prevent unnecessary morbidity and exposure
to cytotoxic/antineoplastic methotrexate and its side effects and
consequences. It is worth noting from the outset that this medical
management is slightly different from the medical management
of persistent trophoblastic activity using methotrexate following
salpingotomy in women with fertility reducing factors and a
compromised contralateral tube. In the latter scenario, according to
a study, there is a case for medical intervention because persistent
trophoblast occurred more frequently in the salpingotomy group, 7%
versus <1%; relative risk [RR] 15.0, 95% CI 2.0-113.4).3 This supports
medical intervention in these situations. However, it is also sensible to
take on board the fact that repeat ectopic pregnancy occurred in 8%
of women who had salpingotomy compared to 5% of those who had
salpingectomy (RR 1.6, 95% CI 0.8-3.3).3

Persistent trophoblast is said to exist when there is failure of serum
b-hCG levels to fall as expected after initial surgical treatment. This is
mainly a problem occurring after salpingotomy rather than following
salpingectomy. If trophoblastic tissues persist, serum b-hCG levels
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can return uneventfully to normal without medical intervention.* and
this provides a sensible rationale to follow-up these women with serial
b-hCG measurements after salpingotomy, and then administering
methotrexate if levels plateau or start to rise. For cases where
b-hCG is falling, this fall provides reassurance to the patient and her
practitioner that the condition is resolving.

NICE,’ recommended that women undergoing salpingotomy have
a serum b-hCG level taken 7 days after surgery and then weekly until a
negative result is obtained. Studies had reported persistent trophoblast
rates of 3.9-11.0% after salpingotomy.' It had also recommended that
those having medical intervention meet the following criteria;

1. No significant pain

2. An unruptured ectopic pregnancy, with a mass smaller than 35
mm with no visible heartbeat.

3. A serum b-hCG between 1500 and 5000iu/1.
4. No intrauterine pregnancy (as confirmed on ultrasound scan).

These imply that the patient is stable. The patient must know the
need for follow-up and accept it. On the other hand, the RCOG Green-
top Guideline' states that; a good candidate for methotrexate has the
following characteristics:

A. Haemodynamic stability

B. Low serum b-hCG, ideally less than 1500 iu/l but can be up to
5000 iu/l

C. No fetal cardiac activity seen on ultrasound scan
D. Certainty that there is no intrauterine pregnancy
E. Willingness to attend for follow-up
F. No known sensitivity to methotrexate
These again imply that the patient is stable haemodynamically.

However, though these recommendations'® constitute a careful
balance to make sure patients’ safety is most assured, the opinion of
the author is that these criteria can also fit in for patients undergoing
expectant management, making medical management less relevant.
It may also make women who had been informed of the side effects
of methotrexate to prefer expectant management. Most common side
effects are excessive flatulence and bloating due to intestinal gas
formation; a transient mild elevation in liver enzymes and stomatitis.®
Other side effects are; marrow suppression, pulmonary fibrosis,
nonspecific pneumonitis, liver cirrhosis, renal failure and gastric
ulceration.

Also, taking into account that patients about to receive methotrexate
are usually advised the following;

A. Avoid unprotected vagina intercourse till bhcg becomes
undetectable

B. Avoid pregnancy for three months due to theoretical risk of
teratogenicity with methotrexate

C. Avoid alcohol

D. Avoid pelvic examinations as this can increase risk of rupture of
ectopic pregnancy

E. Avoid food and vitamins containing folic acid as methotrexate
is antifolate
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F. Avoid exposure to sun light to reduce risk of methotrexate
dermatitis

G. Avoid nonsteroidal anti-inflammatory drugs as these interact with
methotrexate to cause or exacerbate bone marrow suppression,
aplastic anaemia or gastrointestinal toxicity. Paracetamol
alone or with codeine as in cocodamol or codydramol is thus
recommended for pain relief. This advice is very unnecessary
and a burden if the ectopic pregnancy can be safely managed
expectantly currently or in the future. It can also make patients
prefer expectant management to cytotoxic methotrexate.

Currently, it has been reported that the use of prophylactic
methotrexate at the time of laparoscopic salpingotomy has, according
to a study, reduced the rate of persistent trophoblast compared with
simple salpingotomy alone (1.9% versus 14.5%; RR 0.13, 95% CI
0.02-0.97).7 In the author’s opinion, this could be more convenient
and reduce the duration of serial b-hCG measurements following
salpingotomy.

The criteria for expectant management is namely; patients must be
willing and able to attend for follow-up, have minimal pain, and have
low or declining serum b-hCG levels. In one study,® the selection criteria
for expectant management was stated as follows; clinical stability
with no abdominal pain; no evidence of significant haemoperitoneum
on ultrasound scan; an ectopic pregnancy measuring less than 30 mm
in mean diameter with no evidence of embryonic cardiac activity; a
serum b-hCG level of less than 1500iu/l and the woman’s consent. All
women were followed up until the serum b-hCG level was less than
20iw/l. This again essentially fits in for medical management. Both
management options also have success rates dependent on careful
patient selection. The reported success rate ranges from 57-100%
for expectant management,” while that for medical management in
the largest single study to date of its kind is 90.7%.'° However, in
another study,'' the success rate was 65-95%. This study, however,
had included cases with already decreasing serum b-hCG levels that
would have certainly resolved without any medical intervention.

One then wonders whether there is any clinically significant
benefit of giving a single systemic dose of methotrexate rather than
expectant management. In the author’s experience and in a study,'
there are cases that would have resolved on their own accord without
any medical intervention. This Multicentre Randomised Control
Trial, found no difference in primary treatment success rate of single
systemic dose of methotrexate compared with expectant management,
reporting the rate to be 76% and 59% respectively. However, in this
study, only 21% of the study cases were those of visualised ectopic
pregnancy while the majority were pregnancies of unknown location.

The predictors of success for medical and expectant management
are essentially the same, in the opinion of the author. Thus, there is
likely to be a future inclination to expected management compared to
medical management.

Methotrexate is most commonly used as a single dose of 50mg/
m3 in these cases instead of a repeat surgery though no formal
comparative studies have been performed to assess which one is
best; that is repeat surgery for persistent trophoblastic disease after
salpingotomy or methotrexate.

Intramuscular methotrexate is the most commonly used drug for
the pharmacological treatment of tubal ectopic pregnancy. However,
oral methotrexate can be used successfully but a study" found out
that oral use had few advantages to be recommended for clinical use
over the systemic approach. Two Randomised Controlled Trials,'*!
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compared methotrexate treatment with laparoscopic surgery and
concluded both have same efficacy in certain cases of tubal ectopic
pregnancy.

Before administering intramuscular methotrexate to a patient, it
is essential that the diagnosis of ectopic pregnancy is confirmed or
accurate. As most cases of ectopic pregnancies are seen on scan as
inhomogeneous masses, it is good practice to repeat serum b-hCG
in such cases in 48 hours. If serum b-hCG is falling, then expectant
management seemed a more sensible option. On the contrary, if the
serum b-hCG is rising at a rate that may be consistent with a viable
intrauterine pregnancy, that is, 66% or more of initial value, in
48hours, then a repeat scan to check that the diagnosis is accurate
before administering methotrexate, is advisable.

Though it can be given in a multiple dose regimen, methotrexate
is most frequently given as a single intramuscular dose of 50 mg/
m3. Serum b-hCG levels are measured on days 4 and 7, following
intramuscular methotrexate. If the b-hCG level falls by more than
15% between days 4 and 7, then serum b-hCG levels are measured
weekly until less than 15iu/l. If the level does not decrease by 15%,
then it is good practice to repeat transvaginal ultrasound to exclude
ectopic fetal heart activity and significant haemoperitoneum. It is at
this stage that a second dose of methotrexate would be considered.

There are a number of predictors of success:
a. Initial serum b-hCG level

Success rates are higher with lower serum b-hCG levels. Success
rates of 81-98% have been reported if serum b-hCG levels are less
than 1000iu/l, compared with only 38% if b-hCG levels are greater
than 5000iu/1.'6-18

b. Pretreatment changes in serum b-hCG levels

The smaller the increase in b-hCG level prior to administration
of methotrexate, the higher the chance of a successful medical
management. A serum b-hCG increase of up to 11-20% over 48 hours
prior to the administration of methotrexate has been associated with
higher rates of success.'®"”

C. Decrease in b-hCG levels from day 1 to day 4 after
methotrexate

Success rates of 88-100% have been reported if the serum
b-hCG level decreases from day 1 to day 4 post administration of
methotrexate, compared with only 42-62% if the serum b-hCG level
increases.?’?!

d. Ultrasound appearance of the ectopic pregnancy

The presence of a yolk sac, fetal pole and/or fetal cardiac activity
are significant predictors of failure.'*!0?*?* Success rates were higher
when no gestational sac was seen on scan. Methotrexate must not
be given at first hospital visit of the patients, unless the diagnosis
of ectopic pregnancy is absolutely clear and a viable intrauterine
pregnancy has been excluded.” This is because errors of medication
had occurred in the past and there are many well-documented cases
of women with intrauterine pregnancies treated for suspected ectopic
pregnancy with methotrexate.?

Success rates are inversely proportional to serum b-hCG levels,
with lower success rates associated with higher initial serum b-hCG
levels.! There has been interest in the use of other medications
like; hyperosmolar glucose (500 mg/ml), 15-methyl-prostaglandin-
F,, (15-m-PGF, ; 10=7 to 10”mol/l) and prostaglandin-F, (PGF,;
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107 to 5 X10*mol/l) for the medical treatment of ectopic pregnancy
by local injection and at in vitro research settings. A study,”” attempted
to assess the ability of some drugs used for local injection therapy
of ectopic pregnancy to suppress the activities of cultured human
placental tissue. Hyperosmolar glucose was the most effective drug
and caused a marked decrease of the protein content in the culture
wells and a reduction of progesterone secretion.

Regarding the effects of the two prostaglandins, only
15-m-PGF, affected the viability of the cells and reduced the
protein content of the wells. The clinical effectiveness of the two
groups of drugs, that is the hyperosmolar glucose group and the
prostaglandins group, seemed to be similar but certain in vitro effects
are different. Thus in vivo they may act on different target tissues,”’
the study concluded. The authors speculated that the combination
of hyperosmolar glucose and prostaglandins might be an interesting
approach for local injection therapy for tubal pregnancy.

While success has been reported with hyperosmolar glucose and
prostaglandins, methotrexate remains superior in clinical settings
and appeared to be the most widely used and studied in relation to
treatment of ectopic pregnancy, including studies comparing its use
with laparoscopic treatment.'>!#

Has there been any widely acceptable study to identify what
percentage of patients that were managed surgically, medically and
expectantly, and of what relevance would that be currently and in the
future? Such percentages, the author argue could vary widely with
respect to geography, clinical settings, training and selection criteria,
among other factors. The fact that ectopic pregnancy can rupture at
low levels of serum b-hCG, even at 100iu/1, in the author’s experience,
adds a puzzle to the changing trends.

Science is a dynamic discipline as we know, the trends will keep
changing as new evidence emerge and therefore the approach to
management of ectopic pregnancy would keep changing in line with
the emergence of new evidence.

Acknowledgments

None.

Conflicts of interest

None.

References

1. Elson CJ, Salim R, Potdar N, et al. Diagnosis and management of
ectopic pregnancy. BJOG. 2016;123(13):e15-e55.

2. Becker S, Solomayer E, Hornung R, et al. Optimal treatment for patients
with ectopic pregnancies and a history of fertility—reducing factors. Arch
Gynecol Obstet. 2011;283(1):41-45.

3. Mol F, Van Mello NM, Strandell A, et al. Salpingotomy versus
salpingectomy in women with tubal pregnancy (ESEP study):
an open—label, multicentre, randomised controlled trial. Lancet.
2014;383(9927):1483-1489.

4. Kelly RW, Martin SA, Strickler RC. Delayed hemorrhage in conservative
surgery for ectopic pregnancy. Am J Obstet Gynecol. 1979;133(2):225—
226.

5. National Institute for Health and Care Excellence. Ectopic pregnancy
and miscarriage. diagnosis and initial management in early pregnancy of
ectopic pregnancy and miscarriage. NICE clinical guideline. 2012;154.

6. Lipscomb GH. Medical management of ectopic pregnancy. Clin Obstet
Gynecol. 2012;55(3):424-432.

Citation: Madu AE. Ectopic pregnancy: changing trends in management. Obstet Gynecol Int J. 2017;6(2):42—45. DOI: 10.15406/0gij.2017.06.00200


https://doi.org/10.15406/ogij.2017.06.00200
https://www.ncbi.nlm.nih.gov/pubmed/27813249
https://www.ncbi.nlm.nih.gov/pubmed/27813249
https://www.ncbi.nlm.nih.gov/pubmed/19902231
https://www.ncbi.nlm.nih.gov/pubmed/19902231
https://www.ncbi.nlm.nih.gov/pubmed/19902231
https://www.ncbi.nlm.nih.gov/pubmed/24499812
https://www.ncbi.nlm.nih.gov/pubmed/24499812
https://www.ncbi.nlm.nih.gov/pubmed/24499812
https://www.ncbi.nlm.nih.gov/pubmed/24499812
http://www.ajog.org/article/0002-9378(79)90483-6/abstract
http://www.ajog.org/article/0002-9378(79)90483-6/abstract
http://www.ajog.org/article/0002-9378(79)90483-6/abstract
https://www.ncbi.nlm.nih.gov/pubmed/23638497
https://www.ncbi.nlm.nih.gov/pubmed/23638497
https://www.ncbi.nlm.nih.gov/pubmed/23638497
https://www.ncbi.nlm.nih.gov/pubmed/22510626/
https://www.ncbi.nlm.nih.gov/pubmed/22510626/

Ectopic pregnancy: changing trends in management

. Lipscomb GH, Meyer NL, Flynn DE,

Graczykowski JW, Mishell. Methotrexate prophylaxis for persistent
ectopic pregnancy after conservative treatment by salpingostomy.
Obstet Gynecol. 1997;89(1):118-122.

Mavrelos D, Nicks H, Jamil A, et al. Efficacy and safety of a clinical
protocol for expectant management of selected women diagnosed with
a tubal ectopic pregnancy. Ultrasound Obstet Gynecol. 2013;42(1):102—
107.

Craig LB, Khan S. Expectant management of ectopic pregnancy. Clin
Obstet Gynecol. 2012;55(2):461-470.

. Lipscomb GH, Gomez IG, Givens VM, et al. Yolk sac on transvaginal

ultrasound as a prognostic indicator in the treatment of ectopic pregnancy
with single—dose methotrexate. Am J Obstet Gynecol. 2009;200(3):338.
el-338.e4.

. Kirk E, Condous G, Bourne T. The non—surgical management of ectopic

pregnancy. Ultrasound Obstet Gynecol. 2006;27(1):91-100.

. Van Mello NM, Mol F, Verhoeve HR, et al. Methotrexate or expectant

management in women with an ectopic pregnancy or pregnancy of
unknown location and low serum hCG concentrations? A randomized
comparison. Hum Reprod. 2013;28(1):60-67.

et al. Oral methotrexate for
treatment of ectopic pregnancy. Am J Obstet Gynecol. 2002;186(6):192—
195.

. Sowter MC, Farquhar CM, Petrie KJ, et al. A randomised trial comparing

single dose systemic methotrexate and laparoscopic surgery for the
treatment of unruptured tubal pregnancy. BJOG. 2001;108(2):192-203.

. Saraj AJ, Wilcox JG, Najmabadi S, et al. Resolution of hormonal

markers of ectopic gestation: a randomized trial comparing single—
dose intramuscular methotrexate with salpingostomy. Obstet Gynecol.
1998;92(3):989-994.

. Dudley PS, Heard MJ, Sangi-Haghpeykar H, et al. Characterizing

ectopic pregnancies that rupture despite treatment with methotrexate.
Fertil Steril. 2004;82(5):1374-1378.

. Potter MB, Lepine LA, Jamieson DJ. Predictors of success with

methotrexate treatment of tubal ectopic pregnancy at Grady Memorial
Hospital. Am J Obstet Gynecol. 2003;188(5):1192-1194.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Copyright:
©2017 Madu 45

Kirk E, Van Calster B, Condous G, et al. Ectopic pregnancy: using the b—
hCQG ratio to select women for expectant or medical management. Acta
Obstet Gynecol Scand. 2011;90(3):264-272.

Da Costa Soares R, Elito J, Camano L. Increment in b—-hCG in the
48-h period prior to treatment: a new variable predictive of therapeutic
success in the treatment of ectopic pregnancy with methotrexate. Arch
Gynecol Obstet. 2008;278(4):319-324.

Nguyen Q, Kapitz M, Downes K, et al. Are early human chorionic
gonadotropin levels after methotrexate therapy a predictor of response in
ectopic pregnancy? Am J Obstet Gynecol. 2010;202(6):630.e1-630.e5.

Skubisz MM, Li J, Wallace EM, Tong S. Decline in hCG levels between
days 0 and 4 after a single dose of methotrexate for ectopic pregnancy
predicts treatment success: a retrospective cohort study. BJOG.
2011;118(13):1665-1668.

Trio D, Strobelt N, Picciolo C, et al. Prognostic factors for
successful expectant management of ectopic pregnancy. Fertil Steril.
1995;63(3):469-472.

Lipscomb GH, McCord ML, Stovall TG, et al. Predictors of success
of methotrexate treatment in women with tubal ectopic pregnancies. N
Engl J Med. 1999;341(26):1974-1978.

Bixby S, Tello R, Kuligowska E. Presence of a yolk sac on
transvaginal sonography is the most reliable predictor of single—dose
methotrexate treatment failure in ectopic pregnancy. J Ultrasound Med.
2005;24(5):591-598.

Bourne T, Barnhart K, Benson CB, et al. NICE guidance on ectopic
pregnancy and miscarriage restricts access and choice and may be
clinically unsafe. BMJ. 2013;346:£197.

Doubilet PM, Benson CB, Bourne T, et al. Diagnostic criteria for
nonviable pregnancy early in the first trimester. N Engl J Med.
2013;369(15):1443-1446.

Bengtsson G, Wallin A, Sjoblom P, et al. Pregnancy: Effects
of hyperosmolar glucose, prostaglandin-F20. and 15-methyl-
prostaglandin—F2a on human placental cells in vitro. Hum Reprod.
1995;10(2):459-463.

Citation: Madu AE. Ectopic pregnancy: changing trends in management. Obstet Gynecol Int J. 2017;6(2):42—45. DOI: 10.15406/0gij.2017.06.00200


https://doi.org/10.15406/ogij.2017.06.00200
https://www.ncbi.nlm.nih.gov/pubmed/8990451
https://www.ncbi.nlm.nih.gov/pubmed/8990451
https://www.ncbi.nlm.nih.gov/pubmed/8990451
https://www.ncbi.nlm.nih.gov/pubmed/23303651
https://www.ncbi.nlm.nih.gov/pubmed/23303651
https://www.ncbi.nlm.nih.gov/pubmed/23303651
https://www.ncbi.nlm.nih.gov/pubmed/23303651
https://www.ncbi.nlm.nih.gov/pubmed/22510629
https://www.ncbi.nlm.nih.gov/pubmed/22510629
https://www.ncbi.nlm.nih.gov/pubmed/19254596
https://www.ncbi.nlm.nih.gov/pubmed/19254596
https://www.ncbi.nlm.nih.gov/pubmed/19254596
https://www.ncbi.nlm.nih.gov/pubmed/19254596
https://www.ncbi.nlm.nih.gov/pubmed/16374758
https://www.ncbi.nlm.nih.gov/pubmed/16374758
https://www.ncbi.nlm.nih.gov/pubmed/23081873
https://www.ncbi.nlm.nih.gov/pubmed/23081873
https://www.ncbi.nlm.nih.gov/pubmed/23081873
https://www.ncbi.nlm.nih.gov/pubmed/23081873
https://www.ncbi.nlm.nih.gov/pubmed/12066097
https://www.ncbi.nlm.nih.gov/pubmed/12066097
https://www.ncbi.nlm.nih.gov/pubmed/12066097
https://www.ncbi.nlm.nih.gov/pubmed/11236120
https://www.ncbi.nlm.nih.gov/pubmed/11236120
https://www.ncbi.nlm.nih.gov/pubmed/11236120
https://www.ncbi.nlm.nih.gov/pubmed/9840564
https://www.ncbi.nlm.nih.gov/pubmed/9840564
https://www.ncbi.nlm.nih.gov/pubmed/9840564
https://www.ncbi.nlm.nih.gov/pubmed/9840564
https://www.ncbi.nlm.nih.gov/pubmed/15533363
https://www.ncbi.nlm.nih.gov/pubmed/15533363
https://www.ncbi.nlm.nih.gov/pubmed/15533363
https://www.ncbi.nlm.nih.gov/pubmed/12748475
https://www.ncbi.nlm.nih.gov/pubmed/12748475
https://www.ncbi.nlm.nih.gov/pubmed/12748475
https://www.ncbi.nlm.nih.gov/pubmed/21306315
https://www.ncbi.nlm.nih.gov/pubmed/21306315
https://www.ncbi.nlm.nih.gov/pubmed/21306315
https://www.ncbi.nlm.nih.gov/pubmed/18274766
https://www.ncbi.nlm.nih.gov/pubmed/18274766
https://www.ncbi.nlm.nih.gov/pubmed/18274766
https://www.ncbi.nlm.nih.gov/pubmed/18274766
https://www.ncbi.nlm.nih.gov/pubmed/20510964
https://www.ncbi.nlm.nih.gov/pubmed/20510964
https://www.ncbi.nlm.nih.gov/pubmed/20510964
http://onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.2011.03133.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.2011.03133.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.2011.03133.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.2011.03133.x/full
https://www.ncbi.nlm.nih.gov/pubmed/7851572
https://www.ncbi.nlm.nih.gov/pubmed/7851572
https://www.ncbi.nlm.nih.gov/pubmed/7851572
https://www.ncbi.nlm.nih.gov/pubmed/10607814
https://www.ncbi.nlm.nih.gov/pubmed/10607814
https://www.ncbi.nlm.nih.gov/pubmed/10607814
https://www.ncbi.nlm.nih.gov/pubmed/15840789
https://www.ncbi.nlm.nih.gov/pubmed/15840789
https://www.ncbi.nlm.nih.gov/pubmed/15840789
https://www.ncbi.nlm.nih.gov/pubmed/15840789
https://www.ncbi.nlm.nih.gov/pubmed/23341557
https://www.ncbi.nlm.nih.gov/pubmed/23341557
https://www.ncbi.nlm.nih.gov/pubmed/23341557
https://www.ncbi.nlm.nih.gov/pubmed/24106937
https://www.ncbi.nlm.nih.gov/pubmed/24106937
https://www.ncbi.nlm.nih.gov/pubmed/24106937
https://academic.oup.com/humrep/article-abstract/10/2/459/665218/Pregnancy-Effects-of-hyperosmolar-glucose?redirectedFrom=fulltext
https://academic.oup.com/humrep/article-abstract/10/2/459/665218/Pregnancy-Effects-of-hyperosmolar-glucose?redirectedFrom=fulltext
https://academic.oup.com/humrep/article-abstract/10/2/459/665218/Pregnancy-Effects-of-hyperosmolar-glucose?redirectedFrom=fulltext
https://academic.oup.com/humrep/article-abstract/10/2/459/665218/Pregnancy-Effects-of-hyperosmolar-glucose?redirectedFrom=fulltext

	Title
	Synopsis
	Surgical options 
	Medical and expectant management 
	Acknowledgments
	Conflicts of interest 
	References

