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The Changing Paradigm  
of Vulva Cancer Management

A b s t r A c t  &  c o m m e n t A r y

By Robert L. Coleman, MD

Professor, University of Texas; M.D. Anderson Cancer Center, Houston

Dr. Coleman reports no financial relationships relevant to this field of study.

Synopsis: Among women with early-stage squamous cell 
carcinoma of the vulva, sentinel node biopsy is a reasonable  

alternative to inguinal femoral lymphadenectomy. Histological 
ultrastaging is an important adjuvant to sentinel node  

assessment for metastatic disease. 

Source: Levenback CF, et al. Lymphatic mapping and sentinel lymph node 
biopsy in women with squamous cell carcinoma of the vulva: A Gynecologic 

Oncology Group study. J Clin Oncol 2012;Jul 2 [Epub ahead of print].

Sentinel lymph node biopsy is an assessment tool for early met-
astatic nodal spread used in management of many solid tumors. To 

evaluate its safety as a replacement for inguinal femoral lymphadenec-
tomy (IFN), a multi-institutional clinical trial was conducted proscrib-
ing sentinel lymph node (SLN) biopsy ahead of full IFN in women 
with early stage vulvar cancer. Eligible patients were to have inva-
sive (≥ 1 mm) squamous cell carcinoma of the vulva between 2 and 6 
cm in size and clinically non-suspicious groin nodes. Sentinel lymph 
node localization was performed using dye and radionuclide with op-
tional lymphoscintigraphy. Identified SLNs were prepared using step 
sectioning and stained for cytokeratin using immunohistochemistry 
(IHC). In all, 452 patients underwent the procedure with SLNs being 
identified in 418 (92%). Nodal metastases were identified by routine 
pathological assessment in 102 and by IHC in 30 additional patients 
(node metastasis rate 29%). Among those where an SLN was identi-
fied, the false-negative rate (SLN histologically negative, but metastat-
ic nodal disease positive on IFN) was 8% (11/132). The false-negative 
predictive value, a metric that also includes the majority population 
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of true-negative assessments (1- the negative-predictive 
value), was 3.7%. In women with primary tumors < 4 cm 
in size, the false-negative rate was 2%. The authors con-
clude that the procedure may be safely substituted for IFN 
in selected women with early-stage vulvar cancer.

n Commentary

Primary carcinoma of the vulva is a rare but debilitat-
ing disease of primarily elderly women. In the last 100 
years, surgical excision following the Halsteadian ap-
proach for breast cancer led to disease cures, but with 
great morbidity and disfiguration. Significant milestones 
in contemporary management came with documentation 
of: 1) the safety of separating the primary radical exci-
sion of the vulva from the IFN (the “triple incision” tech-
nique),1 2) the recognition that lateralized primary tumors 
were rarely associated with bilateral groin metastases,2 
and 3) primary vulvar excision didn’t require complete 
vulvectomy. Further advances came with introduction of 
radiation (and chemoradiation) both as adjuvant and neo-
adjuvant therapy.3 Indeed, these modifications improved 
survival, reduced morbidity, and provided, in many cases, 
functionality to the vulva. SLN biopsy is the next great 
iteration in this continuum. The importance of the proce-
dure is underscored by the observation that most women 
with early-stage disease will not have nodal spread and 
gain nothing other than morbidity, such as lymphedema, 
from IFN. The obvious concern in adopting a “minimal-
ization” alternative to full IFN is missing prevalent dis-
ease without therapy,4 particularly since recurrent groin 

disease is particularly difficult to manage and is often a 
fatal event.

SLN biopsy is not new to management of vulvar can-
cer; descriptions appeared in the early 1990s.5 However, 
large-scale validation took the international community to 
assemble the collective experience of two organizations 
to highlight the safety of this approach. I have previously 
highlighted one of these, the GROINS-V study, which 
was reported about 4 years ago.6 The latest, from the Gy-
necologic Oncology Group, largely recapitulates that ex-
perience, particularly when similar cohorts are examined. 
The primary difference between the studies, though, is the 
level of experience of the contributing members. The ma-
jority of contributors to the latter study were novices with 
the technique and did not have to undergo a competency 
evaluation prior to participating in the trial. This may have 
led to the higher than initially expected false-negative rate, 
but it provides external validity for the procedure in this 
rare disease. Under the identified constraints (tumors < 4 
cm, squamous histology, and clinically negative groins), 
SLN appears to be safely substituted for IFN. Current in-
vestigation is prospectively assessing the merit of SLN-
only groin dissection (node negative and node positive) 
for survival and morbidity, including quality of life.   n
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Synopsis: In this national retrospective study, 59% 
and 57% of women were tested at least once during 
pregnancy for chlamydia trachomatis or for neisse-
ria gonorrhoeae, respectively. Of those women testing 
positive, 78% and 76% underwent a test of cure for c. 
trachomatis and n. gonorrhoeae, respectively. 

Source: Blatt AJ, et al. Chlamydial and gonococcal testing 
during pregnancy in the United States. Am J Obstet Gynecol 
2012;207:55.e1-8.

The authors performed a retrospective cohort study 
of 1,293,423 pregnant women aged 16 to 40 in the 

United States from June 1, 2005 to May 30, 2008, using 
data from the Quest Diagnostics Informatics Data Ware-
house. Women aged 16-40 years who had an obstetrical 
panel (that included a rubella antibody test) performed at 
Quest Diagnostics were assumed to be pregnant, and those 
who had any further laboratory tests at Quest Diagnostics 
during what was estimated to be the third trimester (to en-
sure continuity) were enrolled as subjects. Of these wom-
en, 525,258 (41%) had race data available through the ma-
ternal serum screen test. In addition, the authors identified 
Medicaid insurance as a marker of socioeconomic status. 
Chlamydial and gonoccocal testing results were then ex-
tracted, and testing was determined to be at the first pre-
natal visit if it occurred shortly before or during the visit 
when the obstetric lab panel test was performed. 

The study population was similar in race and propor-
tion on Medicaid (18.1%) to the total U.S. pregnant popu-
lation. Although the study population was older than the 
total U.S. pregnant population, the authors adjusted for 
this in the results. The authors found that 761,315 (59%) 
and 730,796 (57%) of women were tested at least once 
during pregnancy for Chlamydia trachomatis or for Neis-
seria gonorrhoeae, respectively (the age-adjusted rates 
were 60% and 58%, respectively). In addition, 37% of 
women were tested for C. trachomatis during the first 
prenatal visit. Testing rates for chlamydia were highest 
for younger women (71.5% for age 16 to 24 compared 
to 58.5% for age 35 to 40) and African American women 
(74% compared to 59.2% for whites). Of those tested at 
least once, the prevalence of C. trachomatis was 3.5% and 
the prevalence of N gonorrhoeae was 0.6% (the age-ad-
justed rates were 4.6% and 0.8%, respectively). Not sur-
prisingly, the prevalence of infection was highest among 
younger ages with 16% of 16-year-olds testing positive 
compared to < 1% of women older than age 35 years. A 
test of cure was performed for 78% of chlamydia-positive 
women and 76% for gonorrhea-positive women. Test of 
cures were positive among 6% of women with chlamydia 
and 3.8% of women with gonorrhea. 

n Commentary

The American College of Obstetricians and Gynecolo-
gists (ACOG) recommends that all pregnant women be 
screened for chlamydial infection during their first prena-
tal care visit.1 The rationale for universal screening is the 
relatively high prevalence of infection (2 -13%), the exis-
tence of effective treatment options, and the negative se-
quelae of chlamydial infection for the pregnancy and neo-
nate. If negative, the test should be repeated for pregnant 
women at increased risk (women aged 25 years or young-
er, or women who have a new, or more than one, sexual 
partner) in the third trimester. If positive, a test of cure 
should be performed 3 weeks after completing therapy to 
confirm successful treatment, and the woman should be 
rescreened in the third trimester. The Centers for Disease 
Control and Prevention (CDC) issued similar recommen-
dations.2 For gonorrhea, ACOG and the CDC recommend 
screening only for pregnant women at increased risk for 
infection.1,2 However, in clinical practice, commercially 
available assays most frequently test for both infections 
simultaneously. Therefore, testing rates for both infec-
tions are usually identical, as this study demonstrates. 

The authors of this study report the prevalence of chla-
mydia and gonorrhea among pregnant women and com-
pliance with ACOG and CDC recommendations. The 
study population was similar to the population of preg-
nant women in the United States; therefore, the results 
are generalizable to those women with access to health 
care. As a retrospective study, the most important limita-
tion is lack of access to the clinical records of participants 
to determine why they were not screened or whether fol-
low-up took place at another laboratory. Nevertheless, the 
report provides a picture of compliance, with ACOG and 
CDC recommendations among insured pregnant women. 
Unfortunately, compliance was not ideal with 40% of 
pregnant women not tested at all for chlamydia. Test of 
cures also were not performed according to recommenda-
tions. The fact that younger women were more likely to 
be tested indicates that clinicians were probably using a 
risk-based screening strategy, which was ACOG’s posi-
tion prior to 2007 and is the recommendation for non-
pregnant women. In defense of these clinicians, screening 
guidelines were changed during the study period.

Not all organizations agree with ACOG and the CDC 
regarding universal testing for chlamydia among preg-
nant women. One might ask whether a 36-year-old, preg-
nant woman in a monogamous sexual relationship really 
needs to be screened for chlamydia. There is a signifi-
cant harm from a false-positive diagnosis for the pregnant 
woman’s relationship, and false-positive results increase 
when the prevalence is low. This study showed a very low 
prevalence in older women. The United States Preventive 
Services Task Force (USPSTF) only recommends chla-
mydial screening among pregnant women aged 24 and 
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younger and among older pregnant women at increased 
risk.3 The USPSTF recommends against routine screen-
ing of women age 25 and older, whether pregnant or not, 
who have no risk factors. Clinical practice likely varies 
within and between communities. In our hospital, the 
low-income prenatal care clinic where I work always has 
screened universally for chlamydia. In contrast, a few of 
the private OB/GYN practices are only now beginning to 
adopt universal testing of pregnant women. Which testing 
strategy you employ depends on which organization you 
adhere to, with ACOG and the CDC on one side and the 
more conservative USPSTF on the other. Clinical judg-
ment is paramount and screening can be individualized 
according to the USPSTF. Nonetheless, since a pelvic 
exam is routinely performed at the first prenatal visit, it 
is not difficult to collect a cervical sample for chlamydia 
(and gonorrhea).   n
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Synopsis: Intrauterine growth restriction represents 
immediate and long-term threats to infants with this 
condition. New information from Doppler studies 
now provides very useful information with which to 
optimize management of these infants and to improve 
outcome. 

Recently, there has been an increased focus on the 
identification of fetal anomalies and aneuploidy 

through first and early second trimester maternal testing, 
which has improved early identification of these disorders. 
However, even lumped together, fetal anomalies and an-
eupoloidy complicate only 1-2% of all pregnancies. Intra-
uterine growth restriction (IUGR) is a far more common 
condition that complicates 5-10% of all pregnancies and 
accounts for 400,000 pregnancies in the United States. 
IUGR should garner at least as much attention as fetal 
anomalies and aneuploidy because diagnosis and strate-
gic management can have a life-long impact on infants 
affected by this condition.

The consequences of being born small are well docu-
mented. Smaller than average babies are subject to higher 
rates of perinatal death, neonatal morbidity, later cogni-
tive and developmental problems, and even higher rates of 
diabetes and cardiovascular disease in adult life. 

Today's standard obstetrical care includes the assess-
ment of uterine size and, generally, at least one ultrasound 
examination. Unfortunately, many cases of IUGR elude 
detection until late in pregnancy. Lindqvist et al have 
found that just knowing a fetus is under-grown will de-
crease neonatal mortality and morbidity four-fold.1 

Predisposing risk factors for IUGR are:
1. Fetal growth restriction in a previous pregnancy.
2. History of hypertension or preeclampsia in the cur-

rent or a previous pregnancy.
3. A quad screen showing increased levels of AFP, 

hCG, or inhibin.
4. Abnormal uterine artery waveforms.
5. Insufficient maternal weight gain (< 10 lb).
6. A fall off in fundal height growth.

Diagnosis of IUGR
For some clinicians the terms “small-for-gestational 

age” (SGA) and “intrauterine growth restriction” are syn-
onymous. Many have considered SGA to be only a neona-
tal label. However, for others (myself included) IUGR is 
reserved for those fetuses who are small and deprived (as 
documented by abnormal Doppler studies).

The most commonly used definition of SGA is a fe-
tus/neonate whose estimated fetal weight (EFW) is below 
the 10th percentile. However, another definition, favored 
by European clinicians, is a fetus whose abdominal cir-
cumference (AC) is below the 5th percentile. Using the 
AC as the defining factor makes sense, since the liver is 
the organ most affected by deprivation, and IUGR fetuses 
have minimal deposits of subcutaneous fat around their 
abdominal cavities (for later thermal stability).

Estimated Fetal Weight 
There are more than 50 formulas in the literature for 

estimated fetal weight (EFW), which put into play vari-
ous measurements of the fetus; now even 3-dimension-
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al (3-D) estimates of fetal volume have been described. 
Despite the smorgasbord of formulas available, the one 
most commonly used in the United States is a formula 
by Hadlock2 involving the biparietal diameter, head cir-
cumference, AC, and femur length. This four-variable for-
mula provides a reasonable estimate of fetal weight, but 
with fine-tuning from 3-D ultrasound, the accuracy can 
be further improved. For example, Lee et al found that in 
66% of cases, the 3-D formula was within 5% of the fetal 
weight.3 Nevertheless, with 2-D, a rough rule of thumb is 
that in 80% of cases, the estimated weight is within 10% 
of the true fetal weight.4

Other Diagnostic Avenues
Oligohydramnios. Oligohydramnios frequently ac-

companies IUGR, but not SGA — a useful diagnostic 
distinction. The logical explanation for the presence of 
oligohydramnios is that when the fetus spares the brain, 
it is at the expense of flow going downward to the kid-
neys. However, oligohydramnios represents a diagnostic 
wild card because the timing of its appearance is variable 
and, occasionally, it is unassociated with brain sparing. 
However, oligohydramnios is rarely found without severe 
IUGR.

Some have advocated delivery if an SGA pregnancy 
is associated with oligohydramnios. However, oligohy-
dramnios is a basic sign of this condition, not the cause, 
nor is oligohydramnios responsible for the aftermath. 
Since it can appear before there is Doppler evidence of 
compromise, many unnecessary early deliveries would 
occur if this were the only reason for intervention.

We have abandoned the amniotic fluid index (AFI) in 
favor of a maximal vertical pocket (MVP) method for di-
agnosing oligohydramnios. The AFI technique, compared 
with the MVP, over-calls true oligohydramnios and is as-
sociated with a doubling of (unnecessary) inductions and 
cesarean sections without improving perinatal outcome.5

Head-to-body ratio. Years ago, Stuart Campbell de-
scribed two types of IUGR based on the head-to-body 
(H/B) ratio.6 Generally, fetuses suffering from placentally 
mediated IUGR are asymmetrically small since they have 
relatively normal size heads but small ACs (because the 
liver gets shortchanged). On the other hand, constitution-
ally small fetuses have normal H/B ratios because they are 
not deprived. Unfortunately, to confuse the issue, fetuses 
with aneuploidy and intrauterine infection-related IUGR 
tend to be symmetrically small. Although this concept is 
often forgotten because of the overlap between various 
types of IUGR fetuses, it still is a useful parameter to keep 
in mind when sorting out SGA from IUGR.

Thigh circumference. This measurement can be done 
with 2-D or 3-D and, although the method has not caught 
on, it does represent how "beefy" the fetus is. It has been 

used in fetal macrosomia and, as an adjunctive variable, 
thigh circumference has enhanced the accuracy of formu-
las for EFW.7

Serial biometric evaluations. With two or more ap-
propriately spaced ultrasound exams, a growth trajectory 
can be plotted for individual fetuses to determine if there 
is plateauing of growth. Gardosi et al elegantly enchanced 
the concept of diagnosing IUGR by determining whether 
an individual fetus matches up to his/her own ideal weight 
expectations according to a “customized growth poten-
tial”8 — a calculation that is based on maternal height, 
weight, ethnicity, and parity. 

Exploring Possible Causes of IUGR
Once a fetus is determined to be SGA, there are only a 

few diagnoses, most of which can be sorted out from the 
start.

Off on dates. This is one of the most common reasons 
for a fetus to be seemingly small, especially in patients 
who present for late care. Therefore, every effort should 
be made through menstrual history, possible dates of con-
ception, and early ultrasound information or pregnancy 
test dating, to separate the "on dates" SGA fetus from the 
"off on dates" appropriate for gestation (AGA) fetus. We 
have continued to find the trans-cerebellar diameter to be 
extremely useful in solving this diagnostic problem be-
cause it is the last biometric measurement to be affected 
by fetal deprivation — except in aneuploidy or infection. 
In other words, it is the closest measurement to the true 
gestational age.

Aneuploidy. Every SGA fetus should have a detailed 
ultrasonic survey looking for anomalies or markers of 
aneploidy. With today's comprehensive ultrasonic exams, 
most anomalies can be excluded. Although older screen-
ing studies have shown less than stellar identification rates 
for anomalies,9 there is a detection difference between the 
low-risk population and the high-risk population. 

Once structural anomalies or aneuploidy markers have 
been excluded in an SGA fetus, the chance of a common 
chromosome abnormality is, in most cases, not worth the 
risk of amniocentesis. New maternal DNA tests for fe-
tal aneuploidy are essentially risk-free. However, these 
newer tests only include screening for trisomies 13, 18, 
and 21. Trisomy 18 and 13 can be excluded by ultrasound 
alone. Although an occasional trisomy 21 fetus slips 
through without ultrasound detection, the slightly short 
femur of a Trisomy 21 fetus is not enough to make the 
fetus officially SGA. 

Infection. Occasionally IUGR can be caused by an 
infectious process, particularly cytomegalovirus (CMV), 
and, therefore, when it is unclear if the placenta is respon-
sible for SGA, considering an infectious etiology is im-
portant. An infectious cause for SGA is considered when 
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there are ultrasound clues for a central nervous system 
abnormality, echogenic bowel, or if the clinician simply 
has a hunch. Under these circumstances, today’s standard 
workup usually involves a full “TORCH titer.” However, 
each part of the TORCH acronym represents a diagnostic 
long shot, other than CMV. 

Management of IUGR
Only recently has it become apparent that there are two 

types of IUGR. The early IUGR has long been the center 
of investigative scrutiny. However, now it is quite clear 
that late IUGR is just as worthy of attention. Each has its 
own pathway to trouble.

Early IUGR — The Pathogenesis
Early IUGR is largely due to placental insufficiency, 

and the earlier the supply/demand mismatch occurs, the 
earlier IUGR manifests. Usually, in this condition, the 
placenta has fewer terminal villi, fewer villus branches, 
and smaller vascular lumens than an AGA placenta. With 
a compromised ability to deliver oxygen and essential nu-
trients to the fetus by the placenta, fetal growth falls off, 
leading to the diagnosis of SGA by routine ultrasound ex-
amination. Doppler investigation plays a primary role in 
the diagnosis of IUGR, as well as in the timing of deliv-
ery. Importantly, the risks of prematurity must be weighed 
against the risks of hostile intrauterine environment for 
this at-risk fetus.

The umbilical arteries. The two umbilical arteries en-
counter increased resistance in early IUGR, which can be 
assessed by the amount of flow during diastole. Although 
this is quantified by the distance (or ratio) between systole 
and diastole, for practical purposes the obstetrician only 
needs to know if there is low (more favorable), absent, or 
reversed flow during diastole (most ominous). Most in-
vestigators only evaluate one umbilical artery, but assess-
ing both may be valuable since a discrepancy between the 
two arteries may represent under-perfusion in one portion 
of the placenta which, in turn, could foretell IUGR.

Middle cerebral artery (MCA). As a tributary of the 
internal carotid artery, the MCA is responsible for send-
ing blood to the cortex, an area in the brain that the fetal 
circulation attempts to protect first when in a damage-
control mode. Actually, the frontal lobe gets first prior-
ity, as evidenced by waveforms from the anterior cerebral 
artery.10 The cortex is next in line, and, last, the cerebel-
lum and brainstem, which are seemingly most resistant to 
hypoxia. The latter can be monitored by waveforms from 
the vertebral artery, a spoke of the subclavian artery.11

The MCA is sampled just after it leaves the circle of 
Willis. As opposed to the umbilical artery, normally there 
is low-end diastolic flow. However, when brain-sparing 
occurs, resistance is lowered and end diastolic flow rises. 

This results in a lowered systolic/diastolic (S/D) ratio, 
where actual threshold values depend on gestational age. 
When the MCA waveform begins to look like a normal 
umbilical artery waveform, autoregulation has occurred 
and the fetus has opened up his/her cerebral vascular bed.

Simplistically, it originally had been assumed that if 
the brain was "spared" by the fetus, the cortex would be 
protected, but, as noted below, the protection is imperfect. 
There is now evidence of an association between brain 
sparing and adverse neurobehavioral outcomes.

The cerebral/placental ratio (C/P ratio). When re-
sistance in the umbilical artery rises (but not enough 
to exceed preset thresholds for gestational age) and the 
MCA resistance drops, the relationship between the two 
S/D ratios (or pulsatility indices) changes. Some have 
found the C/P ratio to be a more sensitive index of early 
compromise compared to either cerebral or placental flow 
separately.12 However, while the method may single out 
pregnancies in need of further surveillance, changes in the 
C/P ratio occur too early for this indice to have a major 
role in delivery decision-making.

Ductus venosus (DV). This small vessel is the main 
conduit for the delivery of oxygenated blood to the right 
heart and sends this enriched blood across the foramen 
ovale to the left heart, giving a more direct access to the 
brain via the aorta. The DV waveform indirectly reflects 
intra-cardiac pressures, which in advanced IUGR are el-
evated because of increased afterload, inadequate perfu-
sion of the coronary arteries, and decreased ventricular 
compliance. The DV goes through predictable waveform 
changes as the fetal condition worsens — first with de-
creased flow during atrial contraction, then absent flow, 
and, finally, reversed flow (a pre-demise finding). Earlier 
studies in severe IUGR employing percutaneous umbili-
cal blood testing13 have shown that abnormal DV wave-
forms are associated with fetal academia, which is strong-
ly related to neurological deficit.

Summary of data shows a common sequence of events 
leading to perinatal death or morbidity. There have been a 
few studies in which severely affected early IUGR fetuses 
have been followed with serial Doppler evaluation.14,15,16 
In these studies, the timing of delivery had been based on 
non-reassuring fetal heart rate patterns alone (the standard 
at that time), so it was possible to follow Doppler patterns 
as the fetal condition worsened.

Stepwise, the first Doppler parameter to become ab-
normal is the umbilical artery waveform. In the mid or 
early third trimester, a normal umbilical artery waveform 
is a reasonable excluder of compromise in an SGA fetus. 
Decreased flow in the umbilical artery will generally oc-
cur 3 weeks or more prior to changes noted in fetal heart 
rate pattern — the criteria that most use for an indication 
for delivery.15 
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The next waveform to become abnormal is the MCA, 
showing an increase in end diastolic flow. This finding is 
quite variable in appearance and may never happen in less 
severely affected IUGR fetus. 

The last Doppler waveform to become abnormal is the 
DV — first showing decreased diastolic flow, then eventu-
ally absent or reversed flow during atrial contraction. Of-
ten, this change occurs just prior to abnormal fetal heart 
rate changes. Turan et al have shown that the average time 
from absent or reverse flow during atrial contractions in 
the DV is 6 days until demise and 0 days for neurological 
morbidity.16 Most importantly, in a study involving more 
than 600 IUGR pregnancies, Baschat et al showed that 
the best predictor of intact survival up until 29.5 weeks 
was gestational age, after which the DV was the best pre-
dictor.17 In other words, the survival of infants born be-
fore 29.5 weeks is more dependent on how old they are at 
the time of birth, rather than on Doppler findings before 
birth. However, after that time DV waveforms are better at 
predicting survival in IUGR infants born preterm. Using 
another variable, biophysical profile (BPP), Baschat et al 
also showed an impressive relationship between beat to 
beat variability and fetal behavior with worsening Dop-
pler findings, suggesting that the BPP is a useful adjunc-
tive tool in assessing IUGR.15

Summary of sequential Doppler patterns in gradually 
worsening early IUGR:

1. Low end diastolic flow develops in the umbilical 
arteries.

2. C/P ratio becomes abnormal.
3. MCA shows increased flow during diastole.
4. There is absent or reversed end diastolic flow in the 

umbilical arteries.
5. DV shows decreased flow during atrial contraction.
6. DV show absent or reversed flow during atrial con-

traction.
7. Non-reassuring fetal heart rate pattern develops 

(this may happen at the same time as the last DV 
changes).

The most common dependent variables in the above 
studies were death or immediate severe neonatal morbid-
ity. Turan et al have shown that DV was the most potent 
predictor of stillbirth, but with the other Doppler vari-
ables, gestational age correlated better with immediate 
outcome.18 Regarding immediate neonatal morbidity, the 
DV again was the best predictor, but to asses later neu-
robehavioral outcome in survivors, the MCA may pro-
vide the best clues. For example, a recent study found that 
abnormal MCA, irrespective of other Doppler findings, 
impacted negatively on neurological assessment scales in 
preterm IUGR vs preterm AGA neonates.19

Late IUGR
This is defined as IUGR occurring after 34 weeks’ 

gestation and represents a new arrival to IUGR investiga-
tion and knowledge — new, because earlier investigation 
strongly suggested that all placentally mediated IUGR 
fetuses behaved in a similar way. They don't. This is a 
variant of IUGR, which may be even more common than 
early IUGR. Late IUGR occurs when the placenta initial-
ly keeps up with fetal growth requirements throughout the 
early and middle portions of pregnancy, but toward the 
end, the fetus demands more than the placenta is capable 
of supplying. Consequently, the EFW falls off the nor-
mal growth curve and the AC (biometric measurement) 
becomes the most affected. Until recently, the umbili-
cal artery (the first Doppler waveform to change in early 
IUGR) provided the warning sign as to impending IUGR. 
However, now there is evidence that many true late IUGR 
fetuses have normal umbilical artery waveforms because 
the problem is less about placental resistance and more 
about unmet fetal demand. Unfortunately, at this gesta-
tional age, the brain is vulnerable to hypoxia and recent 
studies show that the late IUGR fetus with normal umbili-
cal artery waveform, but an abnormal MCA waveform, 
has a higher rate of neurological compromise,20 later be-
havioral problems,21 and a higher rate of nonreassuring 
fetal heart rate pattern in labor, often leading to an emer-
gency cesarean section.22 This information should get our 
attention — enough to obtain an MCA Doppler waveform 
in the SGA fetus in late pregnancy to help with the timing 
of delivery — irrespective of the umbilical artery findings.

The typical chain of diagnostic events occurring in late 
IUGR:

1. MCA shows increased EDF.
2. Umbilical arteries remain normal.
3. DV never shows decreased flow during atrial con-

tractions.
Based on the above studies, I think that if the fetus is 

SGA, is over 35 weeks, and shows increased diastolic flow 
in the MCA, delivery should be a consideration. Why wait 
for the next shoe to drop? No, there have been no RCTs 
demonstrating the benefit of this approach in this type of 
patient, but we can no longer say that the IUGR fetus is 
successfully and adequately protecting the brain.   n
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CME Questions
1. The false-negative predictive value was used as the primary 

validation metric in the study because it:
a. is a substitute for specificity in node negative patients.
b. represents the rate of node positive patient in whom the 

sentinel lymph node was negative.
c. predicts the false-negative rate.
d. considers both correctly determined node positive and node 

negative patients.

2. Pregnant women in the United States were more likely to be 
tested for chlamydia if they were:
a. older age.
b. white.
c. younger age.
d. college-educated.

3. What is the most important biometric measurement in the 
assessment of intrauterine growth restriction (IUGR)?
a. Biparietal diameter
b. Abdominal circumference
c. Femur length
d. Head circumference
e. The frontal lobe

4.  When sorting out a truly small fetus from an off-on-dates 
fetus, the best biometric measurement is the trans-cerebellar 
diameter. 
a. True
b. False

5. In early IUGR, which of the following is the last Doppler  
finding before fetal/infant demise?
a. Absent or reversed diastolic flow in the umbilical arteries.
b. Decreased diastolic flow in the umbilical arteries.
c. Middle cerebral artery showing brain sparing.
d. Absent or reversed flow in the ductus venosus.
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In this issue: Side effects of statins; effects of 
cannabis use; antihypertensives and lip cancer; and 
FDA actions.

Review challenges FDA warning
Do statins cause changes in cognition? In 

February, the FDA added warnings to statin labels 
regarding the risk of reversible memory loss and 
confusion. But a new review from the Journal of 
the American College of Cardiology reviews the 
evidence given to the FDA and concludes “that 
there is no increased risk of cognitive decline” 
with statin use. The State-of-the-Art Paper was a 
comprehensive review of case reports, observa-
tional research, and randomized, controlled trials 
of statins and cognitive change, as well as risk of 
cancer and diabetes. Most of the evidence for cog-
nitive changes came from individual case reports, 
many of which were self-reported by consumers to 
the FDA. Observational studies gave mixed results 
on cognition with four of nine studies showing 
statins improved cognition, while three showed 
no change, and two studies found an increased 
risk of cognitive impairment. The authors suggest 
that these studies are inconclusive and prone to 
selection bias. Two large, randomized, controlled 
clinical trials specifically looked at the effect of 
statins on cognitive function as the major second-
ary endpoint. In both, no significant differences 
were seen between the study and control groups 
with regard to cognitive decline. Twelve smaller 
studies showed mixed results with the majority 
showing no change and only one in 12 showing a 
detrimental effect of statins on cognitive function, 
while two studies showed a benefit. Along with 
lack of evidence to suggest statins lead to cognitive 
decline, the authors also found no evidence that 

statins increase the risk of cancer. They did, how-
ever, find a small risk for development of diabetes, 
which they felt was “outweighed by the cardiovas-
cular benefits in patients for whom statin therapy 
is recommended” (J Am Coll Cardiol published 
online August 15, 2012).   n

Cannabis use and cognitive decline
Persistent cannabis use — particularly in adoles-

cence — may lead to permanent cognitive decline, 
according to a new study. Researchers looked at 
a birth cohort of 1037 healthy individuals in New 
Zealand who underwent neuropsychological test-
ing in the mid 1980s before the onset of cannabis 
use, and then again in 2010-2012 after some had 
developed a persistent pattern of cannabis use. 
Persistent cannabis use over 20 years (at least 4 
days per week) was associated with neuropsycho-
logical decline, with greater decline evidence for 
more persistent users. This effect was only seen in 
adolescent-onset cannabis users and was associated 
with an average 8 point loss in IQ by age 38. The 
effect persisted after controlling for education, other 
drugs, or tobacco. The effects were not seen among 
adult-onset cannabis users. The authors conclude 
that increasing efforts should be directed toward 
delaying the onset of cannabis use by young people, 
“particularly given the recent trend of younger ages 
of cannabis use initiation in the United States and 
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evidence that fewer adolescents believe that can-
nabis use is associated with serious health risk.” 
(Proc Natl Acad Sci U S A published online August 
27, 2012). This study and others are increasingly 
important as cannabis, the most widely used illicit 
drug in the world, is being considered for more 
medicinal uses as well as legalization.   n

Antihypertensives and lip cancer
Two photosensitizing antihypertensives, hydro-

chlorothiazide and nifedipine, may increase the 
risk for lip cancer in non-Hispanic white patients, 
according to a new study from Kaiser Permanente 
in California. From a large cohort of patients, 
712 were identified with lip cancer along with 
nearly 23,000 matched controls. At least a 5-year 
supply of the drug resulted in the following odds 
ratios for lip cancer (95% confidence intervals) — 
hydrochlorothiazide 4.22 (2.82-6.31), hydrochlo-
rothiazide-triamterene 2.82 (1.74-4.55), nifedipine 
2.50 (1.29-4.84), and lisinopril 1.42 (0.95-2.13). 
When atenolol was given without other hyper-
tensives, the odds ratio for lip cancer was 0.54 
(0.07-4.08). The authors suggest that while antihy-
pertensive therapy outweighs the risk of lip cancer, 
preventive measures should be taken for those at 
increased risk because of fair skin and long-term 
sun exposure (Arch Intern Med published online 
August 06, 2012).   n

FDA actions
The FDA has approved a delayed-release form of 

prednisone for the treatment of endocrine, inflam-
matory, and neoplastic conditions. Delayed-release 
prednisone should be taken once a day with tim-
ing to be determined by the disease being treated. 
For example, 10 p.m. dosing is recommended for 
rheumatoid arthritis, as it is more effective than 
immediate-release prednisone taken in the morn-
ing for treating morning stiffness associated with 
the disease. Dosing is based on the theory that both 
cytokines and endogenous cortisol follow a circa-
dian rhythm, and that dosing the drug based on the 
condition being treated may afford more effective 
treatment than immediate-release prednisone. The 
new product delays the release of prednisone by 
approximately 4 hours. Side effects are the same as 
short-acting prednisone. Delayed-release prednisone 
will be marketed as RAYOS by Horizon Pharma.

The FDA has approved a new chlorofluo-
rocarbon (CFC)-free, over-the-counter inhaled 
racepinephrine product for the treatment of 
asthma. The new product takes the place of the 
banned Primatene Mist, which was taken off the 

market at the end of 2011 because it contained 
CFCs. Inhaled epinephrine has been used for the 
treatment of asthma for more than 100 years. 
Marketed as Asthmanefrin, the new product will 
be sold as a starter kit and refill package. The 
starter kit will include 10 vials of racepinephrine 
along with the EZ Breathe Atomizer. The refill kit 
will include 30 vials of the drug. The drug is not 
without controversy, however, with many asthma 
experts feeling that the side effects of epinephrine 
are serious and well-documented, and over-the-
counter use goes against published guidelines for 
treating asthma. Asthmanefrin will be marketed by 
Nephron Pharmaceuticals.

The FDA has approved linaclotide for the treat-
ment of chronic idiopathic constipation and irritable 
bowel syndrome with constipation. The drug is 
the first guanylate cyclase (GC-C) agonist that acts 
locally in the gut with minimal systemic exposure. 
The drug is taken once daily on an empty stomach 
at least 30 minutes before the first meal of the day. 
Safety and efficacy in the management of irritable 
bowel syndrome with constipation was established in 
two double-blind studies of nearly 1300 patients who 
were randomly assigned to linaclotide or placebo 
for 12 weeks. Patients taking the drug experienced 
more complete spontaneous bowel movements than 
those taking placebo. The drug should not be used 
in patients 17 years or younger. Linaclotide will be 
jointly marketed by Ironwood Pharmaceuticals and 
Forest Pharmaceuticals as Linzess.

Montelukast (Singulair), Merck’s popular 
asthma and allergy medication, will soon be avail-
able as a generic. The leukotriene receptor antago-
nist will be manufactured by 10 generic companies 
in tablet form, oral granules, and chewable tablets. 
The FDA warns that montelukast should not be 
used for relief of sudden asthma attacks and fur-
ther warns that patients should contact a clinic 
immediately if they are experiencing behavior and 
mood-related changes such as aggression, depres-
sion, or hallucinations.

The FDA has approved the first generic version 
of pioglitazone (Actos). The drug is approved along 
with diet and exercise to improve blood sugar con-
trol in adults with type 2 diabetes. This happens 
as thiazolidinediones have generally fallen out of 
favor for use in type 2 diabetes due to side effects 
including worsening heart failure and edema. The 
FDA also recently issued a warning for piogli-
tazone regarding increased risk of bladder cancer 
if the drug is taken for more than 1 year. The 
first generic pioglitazone will be manufactured by 
Mylan Pharmaceuticals.   n


