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ABSTRACT

Background: Achondroplasia is the most common form of dwarfism, and cesarean delivery is often required in parturients with
achondroplasia due to cephalopelvic disproportion. Given the challenges for both regional and general anesthetic techniques,
there is no consensus on the optimal anesthetic management for cesarean delivery in these patients.

Method: A search of our electronic medical records for all female patients who had a diagnosis of achondroplasia and had a
delivery in our health system from January 1, 2001 through June 16, 2023 was performed. Institutional review board exemption
was obtained.

Results: We identified seven achondroplastic patients with 12 cesarean deliveries and described their anesthetic management
during labor and delivery.

Conclusion: Despite the historical preference of general anesthesia in achondroplastic patients due to concerns of unpredictable
spinal anatomy and unreliable local anesthetic spread, neuraxial anesthesia was successfully utilized in achondroplastic parturi-
ents and is a viable option in carefully selected patients. Reduction of intrathecal local anesthetic dose that minimizes the risk of
high spinal and emergent intubation, as well as a titratable neuraxial technique, can be effective in this patient population.

KEYWORDS Achondroplasia; cesarean delivery; cesarean section; dwarfism; neuraxial anesthesia; pregnancy; skeletal dysplasia

chondroplasia is the most common form of skele-  placement, and residual scarring. Accordingly, to define the
tal dysplasia and is categorized by disproportionate  peripartum anesthetic implications of achondroplasia, we ret-
short stature, long-bone shortening, and macroce-  rospectively assessed the peripartum anesthetic management

phaly." Parturients with achondroplasia com-  4nd outcomes of patients with achondroplasia at our
monly require cesarean delivery due to cephalopelvic . itution.
disproportion, yet there is no consensus on the best anes-
thetic technique for cesarean delivery in these patients.
Despite the increased risks for general anesthesia, including

difficult intubation, altered respiratory mechanics, and sleep

METHODS
After obtaining approval from the Mayo Clinic

apnea in parturients with achondroplasia,2 general anesthesia Institutional Review Board, which provided the authors with

was historically thought to be the preferred anesthetic man- 2 waiver for patient authorization of release of protected
agement.3’4 Concerns for the neuraxial technique in patients health information, we searched an institutional database
with achondroplasia include unpredictable and altered spinal (the Mayo Data Explorer) to identify patients with achon-
anatomy leading to variable local anesthetic spread, previous  droplasia who delivered at Mayo Clinic in Rochester,
lumbar  surgeries with potentially difficult neuraxial ~Minnesota and in the Mayo Clinic Health System from
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January 1, 2001 through June 16, 2023. The Mayo Data
Explorer, a Mayo Clinic—developed self-service web applica-
tion, aggregates data from various source systems, including
prior electronic medical record systems, to provide compre-
hensive clinical data within a single centralized database.
Subsequently, demographic, obstetric, and anesthetic data
were manually extracted from the electronic medical record.
Immediate neonatal outcomes and any maternal complica-
tions were also reviewed. Patients with a form of dwarfism
other than achondroplasia were excluded, as well as those
with a height >147 cm.

In our institution, for a standard cesarean delivery, we
typically administer 12 to 13 mg of 0.75% hyperbaric bupi-
vacaine, along with 15 mcg of fentanyl and 150 mcg of mor-
phine for spinal anesthesia, and 15-20 mL of 2% lidocaine
with epinephrine, 100 mcg of fentanyl, and 2 mg of mor-
phine for epidural anesthesia.

RESULTS

We identified seven patients with achondroplasia who
had a total of 12 deliveries. All patients delivered via cesarean
delivery. Of note, patient 4 had an additional delivery at 19
weeks’ gestation for fatal fetal anomalies, for which she had a
vaginal delivery without neuraxial analgesia. Patient demo-
graphics and obstetric data are summarized in 7zble 1. The
parturients’ height ranged from 124 to 139 cm. Anesthetic
management is summarized in 7Table 2. Seven of the 12 anes-
thetics were neuraxial (four spinal anesthetics and three epi-
durals), and five were general anesthetics. Patient 1 received
a spinal anesthetic for all three of her pregnancies, patient 2

Table 1. Characteristics of 12 anesthetics in seven patients
with achondroplasia

Body mass
Age Height Weight index Gravity/ Gestational
Patient (years) (cm) (ka) (kg/m?) parity age
1A 20 127 472 29.3 G1PO 39w
1B 23 127 49.9 30.9 G2P1 39w
1C 25 127 53.5 33.2 G3P2 37w6d
2A 26 128 90 54.9 G1PO 36w
2B 32 128 89 54.3 G2P1 36w4d
3 26 130 674 39.9 G1P0O 39wld
4A 22 124 58.3 37.9 G1PO 39w
4B 24 124 55 35.8 G2P1 39w
5A 32 121 57 38.9 G2P0 39w
5B 34 121 52.8 36.1 G3P1 37wld
6 22 124 52 33.8 G2P0 38w
7 22 139 82.9 42.9 G1PO 39w
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received general anesthesia for her first pregnancy and an epi-
dural for her second pregnancy, patient 3 received a spinal
anesthetic for delivery, patient 4 received an epidural for
both of her deliveries, and patients 5, 6, and 7 received gen-
eral anesthesia for all their pregnancies (7able 1).

Dose reduction for spinal and epidural local anesthetics
occurred in all cases in this review. The range of intrathecal
bupivacaine dose was 9.75 to 10.5 mg. Neuraxial dosing was
adequate in all deliveries except two; patient 1B required
local anesthetic infiltration of the skin to augment the spinal
during initial skin incision and patient 2B required an addi-
tional 10 mL 2% lidocaine in her epidural during the case.
Due to a retained sponge, patient 2B received an additional
10 mL of epidural 2% lidocaine for re-exploration and
received 325 mcg intravenous fentanyl in divided doses
throughout the case. There was no conversion from neuraxial
anesthesia to general anesthesia in any case. The parturient
who had general anesthesia for her first delivery (2A)
required an awake fiberoptic intubation due to concerning
airway exam. Direct laryngoscopy was used for intubation of
patients 5 and 6, without any reported difficulty and grade 1
views. Lastly, the endotracheal tube was secured using a
video laryngoscope for patient 7 without complication.

Reported complications included transient paresthesias
that resolved spontaneously (patients 1A, 1B, and 4B), pro-
longed fundal pressure for infant delivery (4B), significant
fetal decelerations to a fetal heart rate of 80 to 90 beats/min
at the time of regional anesthesia leading to expeditious
delivery (3), and vacuum-assisted delivery with enlargement
of uterine hysterotomy due to fetal macrocephaly (5A).

DISCUSSION

Achondroplasia affects approximately 1 in 25,000 births,
arising as a sporadic mutation in 80% of cases and, less com-
monly, as an autosomal dominant mutation in fibroblast
growth factor receptor type 3.” It is the leading cause of
dwarfism.® Since this is a rare disorder, there is a paucity of
evidence-based care recommendations for patients with
achondroplasia, and anesthesia for cesarean delivery is no
exception.” Despite the risks attributed to general anesthesia
in parturients, it was historically the preferred anesthetic
management in achondroplastic patients due to concerns of
unpredictable spinal anatomy and unreliable local anesthetic
spread.” We present a review of 12 deliveries in seven
patients with achondroplasia, with seven of these deliveries
performed using reduced dose neuraxial anesthesia. As evi-
denced by the success of these neuraxial anesthetics and few
complications reported in this review, neuraxial anesthesia
can be performed in carefully selected achondroplastic
patients with an experienced team.

Anatomic challenges in parturients with achondroplasia
complicate achieving a safe and adequate anesthetic technique
for cesarean delivery. These patients typically have a small
mouth opening, maxillary hypoplasia, flattened nasal bridge,
short thyromental distance, macroglossia, temporomandibular
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joint rigidity, pharyngeal narrowing, atlanto-occipital instabil-
ity, and limited neck extension, making intubation for general
anesthesia challenging and potentially dangerous.””® The
increased incidence of sleep apnea and obesity creates further
obstacles for mask-ventilation and intubation; one review of
39 achondroplastic patients found that 54% suffered from
sleep apnea.”’ In addition, patients with achondroplasia
have an increased incidence of cardiac and pulmonary abnor-
malities such as congenital cardiac malformations, cardiomy-
opathies, restrictive lung disease, and ventilation-perfusion
mismatch.'® All these characteristics combine to increase the
risk of difficult intubation and rapid desaturation. Although
large-scale research quantifying the incidence of complications
with general anesthesia in achondroplastic patients has yet to
be published, awake fiberoptic endotracheal intubation and
video laryngoscopy have been suggested to reduce risks, partic-
ularly in patients with evidence of cervicomedullary compres-
sion.® In our review, only one patient who received general
anesthesia required awake fiberoptic intubation due to concern
for altered spinal anatomy and difficult intubation. Given the
described anatomic and physiological challenges, it is impera-
tive that anesthesia providers are well prepared and have the
necessary equipment readily available for managing difficult
airways in these patients, adhering to established difficult air-
way algorithms.

Despite the numerous anatomical challenges to general
anesthesia, this technique has traditionally been preferred for
cesarean delivery in achondroplastic patients, as neuraxial
anesthesia may also be complicated in this population.
Achondroplasia is often characterized by spinal stenosis,
kyphoscoliosis, lumbar lordosis, poorly identifiable land-
marks, narrow intrathecal and epidural spaces, and by defini-

6,7,10 ..
719 Consequences of these abnormalities

tion, short stature.
include increased risk of inadequate anesthesia due to diffi-
cult placement and high spinal due to unpredictable spread.
Despite these concerns, many cases of successful neuraxial
anesthesia in this patient population have been published
especially in recent years, with most describing use of
reduced doses of local anesthetics.'*™"”

Modifications to the anesthetic plan are necessary for the
safety of achondroplastic parturients seeking to avoid general
anesthesia for cesarean delivery. It is recommended that par-
turients with achondroplasia deliver in tertiary centers due to
the complexity of these cases and the complicated neonatal
resuscitation that is often required.'® Thorough history-tak-
ing is crucial to identify patient-specific risks, and further
preparation including spinal imaging, arterial blood gas stud-
ies, and cardiac or pulmonary evaluation may be appropriate.
Neuraxial ultrasound should also be considered in this popu-
lation. Preprocedural ultrasound guidance has been shown to
reduce the number of needle passes required and increase the
first-pass success in parturients with difficult landmarks.'”>'®
Moreover, prior case reports have demonstrated the use of
neuraxial ultrasound to successfully guide placement of neu-
raxial blocks in achondroplastic parturients.'>'? Additionally,

January 2024

reduction of intrathecal bupivacaine or other local anesthetics
should be considered in parturients with short stature.
Patients with short stature are at increased risk of high spinal
if typical doses of hyperbaric bupivacaine are used.'' High spi-
nal blockade could be precarious in patients with a difficult
airway. However, inadequate block can have the same conse-
quences and require emergent conversion to general anesthe-
sia. Inadequate anesthesia with dose reduction of intrathecal
bupivacaine occurred in one patient in our case series and a
second patient had inadequate anesthesia with an epidural,
requiring intravenous fentanyl as an adjunct. Although not
reported in our case series, a combined spinal-epidural may be
an ideal anesthetic, as one could administer a reduced intra-
thecal bupivacaine dose and have the reliability, density, and
symmetry of spinal anesthesia and subsequently use the epidu-
ral catheter for extension or augmentation of surgical anesthe-
sia. Drawing from our experience, we recommend that
anesthesia providers consider administering an intrathecal
bupivacaine dose of 10.5 mg or less as part of a combined spi-
nal epidural anesthetic.

Finally, these patients should receive additional monitor-
ing consistent with the American Society of Anesthesiologists
guidelines for prevention, detection, and management of
respiratory depression associated with neuraxial opioids,*
including monitored pulse oximetry. Due to their predisposi-
tion to obstruction, sleep apnea, and pulmonary pathophysi-
ology, they are high risk and not appropriate candidates for
the Society for Obstetric Anesthesia and Perinatology modi-
fied guidelines for respiratory monitoring after administra-
tion of neuraxial morphine.*'

Our study has the inherent limitations of a retrospective
review, including possible incomplete or missing data in
medical records and uncertainty in the reason for manage-
ment decisions. Although this large case series describes anes-
thetic management in achondroplastic parturients, it is still a
small sample size, precluding the ability to provide definite
recommendations. Moreover, this review spans 22 years, dur-
ing which anesthetic and obstetric practice changes invariably
evolved. Further research including large-scale, prospective
studies are needed to provide a higher level of evidence for
which anesthetic techniques are safest and most effective in
parturients with achondroplasia.

In summary, this review provides seven cases of successful
neuraxial anesthesia in achondroplastic parturients undergo-
ing cesarean delivery. While there are unique challenges to
using neuraxial anesthesia in patients with achondroplasia,
routine use of general anesthesia introduces the risk of diffi-
cult airway management in an already high-risk population
and potentially denies the parturient the opportunity to wit-
ness the birth of her child. Although this review did not
include cases with combined spinal-epidural anesthesia, this
method may be ideal for these patients. Neuraxial anesthesia
was effective and safe in our series of achondroplastic parturi-
ents and should be considered in this patient population.

Anesthetic management of parturients with achondroplasia: a case series 67
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