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1 | INTRODUCTION

Fluoroscopy-guided interventional pain management proce-
dures are performed commonly for the diagnosis and treat-
ment of various pain conditions. It is well known that radiation
exposure during pregnancy can cause detrimental effects on
fetus.'* However, not all pregnant women who are scheduled
to undergo fluoroscopy-guided interventions are aware of
their pregnancy.5 Particularly, the subtlety of early signs and
symptoms of pregnancy may result in an unrecognized preg-
nancy at the time of presentation for a fluoroscopy-guided
procedure. Embryo is most susceptible to radiation exposure
during organogenesis. Some of the risks of in utero radiation
exposure are prenatal death, growth retardation, organ mal-
formation such as small head/brain size, mental retardation,
intellectual (IQ) disability, neocortical ectopias, callosal
agenesis, and childhood tumors.>* There are general prac-
tice guidelines published by American College of Radiology
(ACR) for imaging pregnant or potentially pregnant patients.4
However, there has been no universal consensus in regard
to screening or performing routine pregnancy testing prior
to performing interventional pain management procedures.

The aim of this case report is to increase the awareness about patient and fetus safety
through preprocedure assessment and screening of unrecognized pregnancy for

fluoroscopy-guided procedures.

fluoroscopy, hCG, intervention, pain, pregnancy, urine test, x-ray

At our institution, a policy for preoperative urine pregnancy
testing for surgical patients requiring intravenous anesthesia
and surgery was first implemented in 2004.° Subsequently, a
similar policy was also implemented in 2011 for fluoroscopy-
guided interventional pain management procedures which do
not require intravenous anesthetics. We describe a case report
of an unrecognized pregnancy diagnosed with the routine pre-
procedure rapid urine pregnancy test, which resulted in can-
celation of the fluoroscopy-guided procedure. The aim of this
case report is to increase the awareness about patient and fetus
safety through preprocedure assessment and screening for un-
recognized pregnancy for fluoroscopy-guided procedures.

2 | CASE REPORT

A 31-year-old female patient, who was a high-level medical
professional, was scheduled for lumbar epidural steroid injec-
tion in our institution. The authors have obtained written con-
sent to publish this case report from the patient. Institutional
Review Board approval was obtained for this case report
on 23 October 2018 (IRB# 2018-1980). The patient was
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complaining of severe left-sided lower extremity radicular
pain for over 3-month duration. In this particular case, the
patient had failed conservative therapy with activity modifi-
cation, home exercises, medication management, and physi-
cal therapy for at least 3-month duration. The patient was
evaluated by a spine surgeon, and epidural steroid injection
was recommended prior to considering an elective spinal sur-
gery. Fluoroscopy-guided interventional procedures are used
for the treatment of painful conditions after the conservative
therapy fails. Therefore, to improve the pain and the activi-
ties of daily living, as well as to avoid any unnecessary spinal
surgery, fluoroscopy-guided epidural steroid injection was
scheduled.

The patient's neurological examination was consistent
with left LS and S1 radiculopathy. MRI of the lumbar spine
showed large disk herniation at left L5-S1 level (Figure 1). As
per the policy, the patient was asked the routine preprocedure
question of possibility of being pregnant at that time, and the
answer from the patient was “no.” Upon arrival in the prepro-
cedure holding area, the patient underwent routine preparation
including rapid qualitative point-of-care urine pregnancy test.
Urine pregnancy test showed positive result for an unrecog-
nized pregnancy (Figure 2). The patient was informed about
her pregnancy and possible effects of radiation exposure on
fetus. The procedure was canceled. The patient was referred
to her obstetrician. Upon follow-up with her obstetrician,
6 weeks of pregnancy was confirmed by serum pregnancy
test and by pelvic ultrasound examination (Figure 3). The pa-
tient returned for follow-up with similar pain and symptoms
3 months after this episode. The patient reported us that she
had had a spontaneous miscarriage around 18 weeks of preg-
nancy for unknown reasons. After following through the same
preprocedure protocol, including a negative urine pregnancy
test result this time, the patient underwent successful left L5
and S1 transforaminal epidural steroid injection under fluo-
roscopic guidance with over 90% improvement of pain and
symptoms during further follow-ups.
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3 | MATERIALS AND METHOD

Due to medico-legal importance of this topic, our hospital
has implemented a policy in regard to possible diagnosis of
unknown pregnancy prior to fluoroscopy-guided pain man-
agement procedures. All female patients of childbearing
age who are scheduled for fluoroscopy-guided pain man-
agement procedures are asked the question about a possible
or absolute pregnancy 1-3 days prior to the planned pro-
cedure. If the answer is “yes” for absolute pregnancy, the
procedure is canceled, and the medical staff is informed.
If the answer is “no” after the preoperative telephone con-
versation, the patients are allowed to come for the proce-
dure on the scheduled day. Upon arrival to preprocedure
area on the date of scheduled procedure, all female patients
of childbearing age are again asked for possible or abso-
lute pregnancy. If the answer is “yes” for absolute preg-
nancy, the procedure is canceled, and the medical staff is
informed. If the answer is “no,” as outlined in the hospital
policy, the eligible patients will have a point-of-care rapid
urine pregnancy testing.

At our institution, as directed by the policy, a urine spec-
imen is obtained from all females of childbearing age upon
arrival in the preprocedure holding area. Preprocedure med-
ications are held until the urine pregnancy test results are
available. Exclusion criteria for urine pregnancy testing are
menopause (defined as the age between initial reported men-
ses, and 1 year after last reported menses), history of hys-
terectomy or bilateral salpingo-oophorectomy, and patient
refusal. The reported uses of any contraceptive medication/
device or history of tubal ligation are not considered as the
criteria for exclusion from testing. No one of the procedure
team is authorized to waive a pregnancy test. The patient is
the only individual who may elect to waive a pregnancy test
after being advised of the associated risks. However, this de-
cision requires documentation in the chart. In the event of a
positive urine pregnancy test, the attending physician notifies

.
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FIGURE 1 Lumbar spine MRI
without contrast showing a disk herniation
at L5-S1 level. A, Sagittal MRI: T2-
weighted STIR (Short-TI Inversion
Recovery), B, axial MRI: T2-weighted



GUNGOR anp CELEBI

FIGURE 2

care urine pregnancy test (A, negative, B,

Sample of rapid point-of-

positive)

(A) Negative Pregnancy Test

FIGURE 3 Pelvic ultrasound examination of the patient
showing a fetus of 6 wk of pregnancy

the patient, followed by a cancelation of elective procedure.
The patient is then referred to an obstetrician.’®

The rapid qualitative point-of-care urine pregnancy test
used in our institution was a simple immunoassay for the
qualitative detection of hCG (human chorionic gonodotro-
pin) in the urine sample (ICON®20 hCG, Beckman Coulter).
The test employs solid-phase chromatographic immunoassay
technology with mouse anti-hCG monoclonal antibodies to
selectively detect elevated levels of hCG. After exposure to
the test reagents, specimens produce a color change on the
assay membrane if they contain hCG (Figure 2).
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(B) Positive Pregnancy Test

The test is performed by introducing drops of urine sam-
ple on the indicated site of the kit and the result is readable
within 3-5 minutes. These tests usually contain a strip im-
pregnated with anti-hCG globulin and a color indicator. If the
urine sample was appropriately tested, there will be a single-
line color change appearing as the control, indicating a valid
test. If a double-line color change appears (one for control
and one for positive hCG level), the test is then interpreted as
positive for pregnancy (Figure 2).

4 | DISCUSSION

Epidural steroid injection is not considered as a first-line
therapy for lumbar radiculopathy and should be considered
after the conservative therapies fail. The risks of epidural
steroids injection are radiation exposure, procedural and/or
medication-related side effects or complications.

It is well known that radiation exposure during pregnancy
can cause detrimental effects on fetus.'* A number of preg-
nancies could be unknown at the time of presentation for a flu-
oroscopy-guided procedure.5 Pregnancy cannot be confirmed
or ruled out by patient history alone.’ Particularly in early
pregnancy, the subtlety of early signs and symptoms of preg-
nancy, a history of irregular menses, the use of contraceptives,
and misconceptions regarding pregnancy may result in an un-
recognized pregnancy by the patient. Embryo is most suscepti-
ble to radiation exposure during organogenesis. Consequences
may vary with the stage of pregnancy and total radiation dose
absorbed by the fetus. In utero radiation exposure could result
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in prenatal death, growth retardation, organ malformation such
as small head/brain size, mental retardation, intellectual (IQ)
disability, neocortical ectopias, callosal agenesis, and child-
hood tumors.”* As per the Center for Disease Prevention
Center (CDC) website, the prevalence of intellectual disability
(IQ < 70) is 40% after an exposure of 1 Gy from 8th to 15th
week, and the prevalence of intellectual disability (IQ < 70) is
15% after an exposure of 1 Gy from 16th to 25th week.’

Therefore, recognition of pregnancy before fluoroscopy-
guided procedures is critical in preventing fetal radiation ex-
posure, and thus to avoid potential medical, psychological,
and legal consequences.

As per the ACR practice guidelines, for procedures that
are expected to involve an unpredictable duration of fluo-
roscopy especially for the body parts in close proximity to
pelvis, such as lumbar-sacral spinal interventions, it is rec-
ommended that all female patients of childbearing age should
be screened by questioning and/or a pregnancy test should
be obtained within 72 hours prior to commencement of the
procedure unless medical exigencies prevent it*

As directed by the policy at our institution, urine pregnancy
tests are routinely performed prior to fluoroscopy-guided in-
terventional pain procedures in women of childbearing age,
unless a history of menopause, prior hysterectomy or bilat-
eral salpingo-oophorectomy are reported or documented.

Pregnancy tests are based on the measurement of elevated
levels of hCG, which is a hormone produced by placenta as
early as 7-10 days after fertilization. The detection of hCG in
urine is an easy first method of diagnosing pregnancy. Rapid
qualitative point-of-care urine pregnancy detection kits are
readily available in the market and can be used on-site prior
to the scheduled procedure. Sensitivity and specificity of urine
hCG are found to be 99% and 92.2%, respectively. Although the
test could result false positive or false negative, such outcomes
are infrequent and can easily be corrected by serum tests.®

A retrospective chart review by Kahn et al® found 5 pos-
itive test results out of 2588 women, which is an incidence
of 0.2%, after the implementation of urine hCG testing for
all women of childbearing age on the day of surgery in our
institution.

Although American Society of Anesthesiologists recom-
mends pregnancy testing to be offered to female patients of
childbearing age before anesthesia,” and ACR practice guide-
lines recommend that all female patients of childbearing age
should be screened by questioning and/or a pregnancy test
should be obtained within 72 hours prior to the procedure,4
we have not been able to find any published guideline or con-
sensus statement regarding pregnancy testing specifically for
women prior to fluoroscopy-guided interventional pain man-
agement procedures.

In our case, the patient had a spontaneous miscarriage
approximately around 18 weeks of gestation. This incident
was spontaneous for unknown reasons but without any

exposure to radiation as the procedure had been canceled
after finding out that the patient was 6-week pregnant.
However, the psychological, medical, and legal conse-
quences might have been different, had the patient been
exposed to ionizing radiation without being diagnosed as
pregnant at 6 weeks of gestation with a routine preproce-
dure rapid on-site urine pregnancy test as directed by our
hospital policy for pain management procedures.

Severe lumbosacral radiculopathy refractory to conserva-
tive therapy may be encountered during pregnancy. If the pa-
tient had had the continuation of pregnancy with progression
of the radicular pain and symptoms, epidural steroid injection
might have been considered in this particular patient in the later
stages of pregnancy if indicated. As a safe and a real-time im-
aging modality, ultrasound guidance may be considered during
the performance of caudal epidural injections in feasible cases,
specifically if the pathology is at the lower lumbar levels such
as L5-S1 level similar to pathology in this particular patient.
The patient's obstetrician should be consulted and included in
decision-making process. While steroids can be administered
to women in pregnancy since it may help fetal lung maturity,
they should only be administered for short periods of time,
since long-term use poses high risk of negative fetal effects.
Steroid preparations with normal doses are usually accepted as
safe during the second and third trimester of pregnancy.

5 | CONCLUSION

Radiation exposure during an unrecognized pregnancy
may have medical, psychological, and legal consequences.
Therefore, we recommend routine rapid qualitative point-of-
care urine pregnancy test prior to fluoroscopy-guided interven-
tional procedures in all women of childbearing age, unless a
history of menopause, prior hysterectomy or bilateral salpingo-
oophorectomy are reported or documented. Recognizing a
pregnancy allows a woman and her physician to make an in-
formed decision before proceeding with an elective procedure.
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