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Pre-Eclampsia; Background and objective: Preeclampsia is a multiple organ dysfunction syndrome (MODS) for
HELLP Syndrome; its typical and atypical manifestations including hypertension, proteinuria, HELLP syndrome,
Multiple Organ Failure; hypertensive encephalopathy and coagulopathy. Optimal management for such patients is
Anesthesia, Obstetrical; determined from an assessment of the balance between benefits and risks of anesthetic and
Cesarean Section. obstetric therapeutic strategies.

Case Report: A 35-year-old pregnant woman, with one past uncomplicated pregnancy presented
at 29 weeks to our medical institute as an emergency with dizziness, chest distress, palpitation,
blurred vision and vaginal bleeding. After physical examination and laboratory tests, the patient
was diagnosed with severe preeclampsia, HELLP syndrome, placental abruption, and MODS. The
patient also presented spinal and pelvic deformity, fixation of articulus mandibularis, and tracheal
displacement because of a traffic accident 11 years ago. Therefore, urgent cesarean section was
performed under general anesthesia with nasal tracheal intubation using a guide wire. The patient
was discharged directly home from the obstetric intensive care unit on the 7" postoperative day
with normal blood pressure and full recovery of organic function.

Conclusions: This case merits further discussion on the anesthesia considerations concerning
how to make a clinical decision when treating such a patient. Neuraxial block is the first choice
for preeclampsia patients undergoing cesarean section when a moderate but not progressive
thrombocytopenia exists. When general anesthesia is decided, adequate sedation and analgesia is
needed to better control the stress response to intubation especially in patients with neurological
signs, and to prevent major cerebral complications.
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Introduction

Preeclampsia is defined as a multiple organ dysfunction syn-
drome (MODS) with typical (hypertension and proteinuria)
and/or untypical clinical manifestations such as HELLP syn-
drome (hemolysis, elevated liver enzymes and low platelets),
hypertensive encephalopathy and coagulopathy 3. Spinal
anesthesia is the first choice for preeclamptic patients for
being performed with greater ease and less trauma than the
epidural. Although accidental spinal hematoma is a potential
risk for these patients 4, it is still recommended for those
with moderate but not progressive thrombocytopenia 7.
Successful performance of general anesthesia with remifen-
tanil in these patients was reported 2, while special attention
is needed because a potential risk of difficult airway would
be encountered during anesthesia induction from the rela-
tively narrowed oral space in pregnant women that results
from fibroelastic edema °. Successful anesthesia depends on
balancing the benefits and risks for choosing the anesthesia
technique and performing obstetric therapeutic strategies.
We hereby report a case of successful management of
multipara presenting with preeclampsia, HELLP syndrome,
spinal deformity, airway displacement, and limited motion
of articulus mandibularis for cesarean section under general
anesthesia with a nasal tracheal tube. We learned critical
lessons from the nonstandard treatment of the patient, with
the exception of how she was managed. With the purpose of
improving future clinical care and learning, we reviewed the
literature of anesthesia consideration for such patients.

Case Presentation

We obtained informed consent from the patient before pre-
senting her information and photos for publication.

A 35-year-old pregnant woman at 29 weeks (height,
152 cm; weight, 60 kg) with one past uncomplicated preg-
nancy delivered under cesarean section presented herself at
our medical institute with complaints of dizziness, dyspnea,
palpitation, blurred vision and vaginal bleeding. At the emer-
gency unit, the patient had a flattened affect and reduced
level of consciousness with the Glasgow Coma Score of 11.
Physical examination was performed after psychological
comfort and found as follows: limited movement of articulus
mandibularis leading to only about 0.5 cm of the oral opening
(Figure 1A), restricted retroflexion of neck, pathological
deformities of spine and pelvis (Figure 1B), severe atrophy
of left lower limb muscle (Figure 1C), moderate pitting
edema below navel and edema of bulbar conjunctiva. She
presented without any records of prenatal examinations.
Maternal blood pressure (BP) was 200/140 mm Hg, heart rate
was 123 beats per min, respiratory rate was 22 breaths per
minute, and arterial blood oxygen saturation (Sa0,) was 99%.
Her breathing sounds on both sides were rough and crackles
were heard at base of both lungs. Fetal heart rate (FHR)
fluctuated between 110 and 140 beats per minute. The results
of laboratory tests are presented in Table 1. Non-invasive
cardiac function examination revealed a low output and high-
resistance status. A 12-lead electrocardiogram (ECG) showed
nodal tachycardia; biphasic, inversion or flat T-wave in leads

Table 1 Laboratory data at patient presentation and follow-up.*

Variable

Follow-up

Presentation 1 hr Pre-op 9 hr Post-op 1 d Post-op 2 d Post-op 5 d Post-op Normal Range

Erythrocyte count (x10'2.L") 4.97 3.44 2.49
Hemoglobin (g.L") 141.0 104.0 84.0
Hematocrit (%) 0.47 0.33 0.22
White-cell count (x10°.L") 8.7 5.4 6.4
Platelet count (x10°.L") 80.0 54.0 67.0
Aspartate aminotransferase 175 152 114
(lu.L ")

Alanine aminotransferase 197 183 140
(IlU.L")

Total bilirubin (uM.L") 26.2 11.1 15.6
Alkaline phosphatase 315 264 209
(lu.L")

Lactate dehydrogenase 694 536 518
(IU.L")

Urine protein Ay e+ A
Urine occult blood + ++ ++
Creatinine (uM.L™") 165.7 175.2 164.3
Urea nitrogen (mM.L") 11.95 11.09 10.19

3.08 3.50 3.42 3.50-5.50
91.0 104.0 105.0 110.0-150.0
0.29 0.34 0.31 0.30-0.50
9.4 6.9 5.9 4.0-10.0
83.0 90.0 99.0 100.0-300.0
166 119 28 0-45

176 172 65 0-45

17.1 13.5 3-22

188 190 15-150

574 358 110-250
+++ ++ ++ -

+ + + -

175.9 159.6 146.8 36-123
8.24 4.86 6.201 2.1-7.2

* The normal ranges of the variables are based on the Chinese population. To convert the values for urea nitrogen to milligram per
deciliter, multiply by 2.801. To convert the values for creatinine to milligram per deciliter, multiply by 0.011. To convert the values for
total bilirubin to milligram per deciliter, multiply by 0.058. Op: operation.



S. Xu et al.

Figure 1 Patient’s overall condition.

DIl, DIIl, aVF and V4 to V6; and high QRS wave in precordial
leads (Figure 2). We performed an echography examination
and found a hematoma with 5.3x4.7x2.6 cm?® between the
separation of placenta and uterus. Finally, we reached the
diagnosis of severe preeclampsia with HELLP syndrome,
possible placental abruption, MODS, scarred uterus, spinal
deformity, inclinatio pelvis, and upper airway displacement.
Therefore, hydralazine was prescribed, starting with a dosage
of 10 mg four times daily for the first 2 days, and increasing
to 25 mg four times daily for the following 2 days. The BP
fluctuated between 190-210/135-140 mm Hg after hydralazi-
ne treatment. At 9 A.M. on day 5, fetal distress appeared and
after clinical discussion expert obstetricians decided upon
urgent cesarean section. Prior to surgery, they prescribed
intravenous phentolamine 5 mg and magnesium sulphate 1 g
in 25% solution, and intramuscular betamethasone 0.1 mg for

preparing the cesarean section. Blood pressure was moni-
tored continuously, being persistently maintained between
180-190/130-140 mm Hg.

Anaesthesia Management

We received informed consent before anesthesia. Given
the deformed lumbar spine and a history of spinal surgery
combined with a coagulation problem (laboratory tests were
presented in Table 2), we chose general anesthesia. Given
the movement-limited mandible and cervical spine, we first
attempted oral tracheal intubation but failed. Next, we tried
a blind nasotracheal intubation using an endotracheal tube
(inner diameter, ID 5.0 mm) under analgesia with remifen-
tanil 10 pg i.v. and sedation with propofol 30 mg i.v., plus
suxamethonium chloride 100 mg i.v., and the intubation
succeeded. After tracheal intubation, the patient’s BP was
220/130 mm Hg. Then, labetalol 100 mg i.v. was given.
Subsequently, cesarean section was performed under general
anesthesia with intravenous injection of propofol 120 mg
and suxamethonium chloride 100 mg combined with local
infiltration anesthesia. Two minutes later, a live male infant
with 1-minute Apgar score of 2 and weight of 1,400 g was
delivered. The 5-minute Apgar score was 5, and the umbilical
cord arterial pH = 7.19. The newborn was transferred into the
pediatric unit for further care and resuscitation. During sur-
gery, the obstetricians confirmed the diagnosis of placental
abruption. After the baby was delivered, they gave an imme-
diate supplemental injection of fentanyl 0.1 mg, vecuronium
4 mg and infused additional remifentanil 0.25 pg.kg'.min"!
and propofol 150 pg.kg'.min"' continuously for maintenan-
ce. Intraoperative monitoring variables included three-lead
electrocardiography (80-120 beats per min), invasive systolic
and diastolic BP (140-160/90-100 mm Hg), central venous
pressure (CVP 6-9 cm H,0), fingertip pulse oximetry (97-
100%), and pressure of end-tidal carbon dioxide (P.,CO,, 33-
40 mm Hg). The total transfusion included lactated Ringer’s
solution 500 mL, platelet suspension 600 mL, fresh frozen
plasma 440 mL, plasma cryoprecipitate 6 IU (120 mL). The
total fluid output was 900 ml including intraoperative blood
loss 550 mL and urine 350 mL. Surgery lasted 35 minutes.
Neuromuscular blockade was not reversed pharmacologically
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Figure 2 Patient’s 12-lead electrocardiography at presentation.
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Table 2 Laboratory tests for coagulation screening.*

Follow-up
Variable Presentation 4 d Pre-op 2 dPre-op 1 h Prior Anesthesia Normal Range
Prothrombin time (sec) 24 22 24 27 12-18
gﬁzl?::g)partial thromboplastin 66 53 63 65 30-54
Thrombin time (sec) 19 14 16 20 12-16
Fibrinogen (g.L") 1.8 1.8 1.7 1.5 2.0-4.0

* Normal ranges of the variables are based on Chinese population; op: operation.

and the patient resumed spontaneous respiration and was
extubated according to the standard train-of-four (TOF) and
clinical criteria.

After successful extubation, the patient was transferred
into postoperative maternal intensive care unit (ICU) for fur-
ther observation. In ICU, the patient’s BP maintained around
200/100 mm Hg, CVP was around 10 cm H,0, and heart rate
was 85 beats per min. Labetalol 100 mg and phentolamine
5 mg were prescribed for controlling hypertension. Additional
nitroglycerin 5-10 pg.min"' was infused continuously after vo-
lume expansion with lactated Ringer’s solution 10 mL.kg™!, but
the BP still fluctuated at high levels. So we replaced nitroglyce-
rin for sodium nitroprusside 0.5-1.0 pg kg' min"'; however, it
still played no role (BP 205/100 mm Hg). The patient suddenly
displayed agitation, and midazolam 3 mg i.v. was injected.
Later, she calmed down and her BP decreased and fluctuated
between 140-175/75-95 mm Hg. On the following day, her
heart rate was 70-80 beats per min, and her liver and kidney
functions gradually recovered with the exception of creatini-
ne 146.8 pM.L", alanine aminotransferase 65 IU.L"" and mild
urine protein. On the seventh postoperative day, the patient
was discharged directly home from the ICU. One month later,
a computerized tomography (CT) scan was performed to
assess the patient’s airway condition and found nothing but
cervical trachea shifted to the right (Figure 1D).

Discussion

The decision of anesthesia for preeclamptic patients mainly
depends upon an overall assessment of the benefits and
harms concerning the effect of anesthesia on mothers and
babies. When preeclampsia manifested with HELLP syndro-
me, coagulopathy and severe multi-organ dysfunction and
cesarean delivery is decided, general anesthesia might be a
safer method over neuraxial blockade, as long as the airway is
successfully managed. Although our patient safely experien-
ced the whole process of anesthesia and surgery, there were
shortcomings in our management of this case. This calls for
further discussion on these points concerning how to make
a clinical decision when faced with such a patient.

HELLP syndrome is characterized by microangiopathic
hemolytic anemia, elevation of liver enzymes resulting from
intravascular disposition of fibrin in the hepatic sinusoids, and
decreased circulating platelets secondary to the increased
rate of consumption °. It is now regarded as a metamorphosis
of severe preeclampsia or a complication occurring in 5-10
per thousand pregnancies and in 10-20% of cases with severe

preeclampsia """, which poses high risk to maternal and fetal
morbidity or mortality as well as long-term depression and
chronic hypertension %', OQur patient was diagnosed with
class 1 in the Tennessee Classification System (platelets <
100x10°.L*, AST > 70 IU.L", LDH > 600 IU.L", serum bilirubin
> 20.5 pM.L") "8 and class 2 in the Mississippi-Triple Class
System (platelets < 100x10°.L" > 50x10°.L"", AST or ALT > 70
IU.L", LDH > 600 IU.L") "2, In general, conservative treat-
ments are recommended to these patients for controlling
BP to the safety level and for promoting the overall situa-
tions of the patients to better. However, when the patient
condition worsens, cesarean section should be performed
to cease pregnancy to eliminate the progressive threat on
mothers and babies, 22 and neuraxial blockade is preferred
as the first line selection over general anesthesia when
thrombocytopenia is moderate, though not progressive >°.
In our patient, however, the deformed spine plus a history of
spinal surgery and progressive coagulopathy made neuraxial
anesthesia pose high risks on the mother. Therefore, general
anesthesia was carried out after critical discussion among
expert anesthesiologists and obstetricians.

Difficult airway is one of the major concerns when general
anesthesia was given for cesarean section because of the
following two reasons: first, pregnancy-induced fibroelastic
edema results in a significant reduction in the space of oral
and cavum larynges °; second, movement limitation of cervi-
cal spine results from pregnancy obesity 2. These factors lead
to an increase in the incidence of Mallampati classes 3 and
4°. In addition to these factors, our patient had a severely
limited mouth opening and displaced upper trachea that
undoubtedly increases the difficulty of airway management
during general anesthesia. Despite our luck in succeeding in
our attempt to perform a blind nasal tracheal intubation,
such an attempt poses a risk of increasing posterior airway
management troubles in the case of failure, since repeated
blind attempts would injure the mucous membrane of the
laryngeal part of pharynx, which would finally result in
dominant edema, or even a possibly uncontrolled bleeding
due to the dysfunction of coagulation. This is the major
shortcoming of our airway management. As recommended
by the SIAARTI study group, a fiberoptic intubation may be
the first choice for predictable ventilation difficulty under
anesthesia if cooperation or awake if no cooperation 2.
The oral route of fiberoptic intubation in our patient was
restricted because of the limited opening size of her mouth,
so a nasal fiberoptic intubation might be the best choice. In
addition, if the fiberoptic intubation failed, the last choice
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might be the invasive airway access such as tracheostomy,
performed by trained staff as suggested by the difficult
airway management Task Force from the American Society
of Anesthesiologists #. From this guideline, other methods
such as bronchofiberscope-guided or blind nasal or retrograde
intubation could be selected if the oral pathway was limited.
However, if the patient had a severe coagulopathy, the blind
nasal intubation should be avoided because such practice
might increase the risk of bleeding and aspiration, and if the
first attempt failed, repeated attempts would undoubtedly
prolong the time of intubation that would finally decrease the
success rate of saving the life of the mother and the baby.
At the same time, blind nasal intubation would increase the
failure rate of alternative methods that follow.

We inserted an arterial line for monitoring blood pres-
sure continuously and providing repeated blood samplings,
and a central venous tube for measuring intravascular
volume. While such invasive monitors are not routine pro-
cedures in preeclamptic patients, it is necessary in such a
case. Direct assessment of the central hemodynamics is a
necessary step for obstetric patients undergoing general
anesthesia. Plasma exchange is suggested for refractory
HELLP syndrome 2. Our case and other successful adminis-
tration of fresh frozen plasma ¥ make it a useful regimen
for this type of patient.

In summary, the question of how to realize the optimal
therapy weighing the benefits and risks is based mainly on
an overall understanding and comprehensive assessment
of the patient’s pathophysiological conditions. With our
patient, a post hoc critical appraisal of clinical decisions
on patient management was made to learn lessons when
the best practice (the safer and more effective treatment)
was not performed. Therefore, we learned that adequate
preoperative preparation is the prerequisite of successful
clinical practice. For patients with preeclampsia, as reported
by Galloway 2%, it is essential to be aware of the following:
(1) effective and safe perioperative management requires a
multidisciplinary approach, and a fast and good communica-
tion between specialist clinicians involved in the process of
decision making is necessary; (2) neuraxial block, especially
spinal anesthesia, is the first choice for Caesarean section
if only a moderate but not progressive thrombocytopenia
exists; (3) general anesthesia with adequate sedation and
analgesia is needed to control the stress response to intu-
bation well, especially in severe hypertensive patients with
neurological signs, or to prevent major cerebral complica-
tions; (4) invasive techniques such as tracheotomy, artery
and deep-vein catheterizations should be considered; (5)
rapid sequence induction of general anesthesia should be
used for emergency full-stomach patient if contraindications
exist for neuraxial anesthesia after an accurate analysis
of the benefits and harms; (6) there should be extended
awareness towards the potential risk of difficult airway; (7)
predictable ventilation difficulty should be treated following
guidelines 2425; (8) invasive monitoring and standby mecha-
nical ventilation are supportive maneuvers for successful
anesthetic management; (9) postpartum plasma exchange
is an effective therapeutic method for preeclamptic pa-
tients manifested with HELLP syndrome or/and marked
coagulopathy.
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