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Anesthetic Management of Pregnant 2
Patients with Hypertensive Disorders

Samina Ismail

2.1 Introduction

Hypertensive disorders of pregnancy are significant cause of both maternal and fetal
morbidity and mortality [1]. It poses a global health threat in both developed and
developing countries [2, 3]. However, the impact of the disease is more in the devel-
oping countries due to the late presentation of the disease making medical interven-
tions less effective [4, 5]. Anesthesiologists being part of the multidisciplinary team
are involved in the initial management for provision of analgesia/anesthesia and for
subsequent management in the postpartum period. Therefore, this chapter will out-
line the role of anesthesiologist as a member of the multidisciplinary team in the
anesthetic management of pregnant patients with hypertensive disorders. Since pre-
eclampsia is a multisystem disease unique to human pregnancy, this chapter will
focus mainly on this particular disorder.

2.2  Classification of Hypertensive Disorders of Pregnancy

The National High Blood Pressure Education Program (NHBPEP) Working Group
on high blood pressure in pregnancy published a classification scheme in 2000 that
achieved international acceptance [6]. They classified hypertensive disorders of
pregnancy into (1) gestational hypertension, (2) preeclampsia, (3) chronic hyperten-
sion, and (4) chronic hypertension with superimposed preeclampsia:

1. Gestational hypertension: It is the most common hypertensive disorder of preg-
nancy with less severe outcomes almost similar to that of a normotensive parturi-
ent [7, 8]. Women are labeled as having gestational hypertension when they
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present with hypertension after the 20th week of pregnancy with no previous
history of hypertension or signs and symptoms of preeclampsia. Hypertension
resolves after 12 weeks postpartum [8].

2. Preeclampsia: The diagnosis of preeclampsia is made when hypertension is diag-
nosed for the first time after the 20th week of gestation and there is involvement
of either one or more than one organ systems. The disease processes involving the
organ system show resolution by 3 months in the postpartum period. Depending
upon its severity, it is further classified into mild or severe. It can progress to
eclampsia when the central nervous system involvement leads to seizures [9].

3. Chronic hypertension: Diagnosed as having hypertension prepregnancy or when
hypertension fails to resolve after 12 weeks postpartum.

4. Chronic hypertension with superimposed preeclampsia: When a parturient with
a prepregnancy diagnosis of chronic hypertension develops sudden new onset of
proteinuria or sudden increase in the levels of blood pressure or when the symp-
toms of severe preeclampsia develop. The outcomes are worse with increased
morbidity as compared to patient with preeclampsia alone [10].

2.3  Pathophysiology

The current widely accepted explanation is failure of placenta to embed adequately
leading to hypoxia due to poor placental perfusion [11]. This in turn leads to vaso-
spasm and activation of coagulation cascade with microthrombi formation and end-
organ damage [12]. The resultant endothelial damage is responsible for the maternal
syndrome of preeclampsia, manifesting as hypertension and proteinuria with or
without systemic manifestation [13]. The fetal syndrome of preeclampsia includes
fetal growth retardation, oligohydramnios, and abnormal oxygenation [6]. The
pathophysiology of eclampsia is due to the presence of placenta and not because of
the fetus as it can occur with woman having molar pregnancy.

2.4 Diagnostic Challenges of Preeclampsia

In order to establish the diagnoses of preeclampsia, there has to be a sustained
increase in blood pressure on repeated measurement usually done at 4 hourly inter-
val with disease process involving either one or more than one organ systems. The
abnormalities of organ systems can either be of central nervous system, cardiovas-
cular system, gastrointestinal system, hematological system, renal system, or utero-
placental systems [14].

Preeclampsia presenting before 20 weeks of gestation occurs in parturient hav-
ing hydatidiform mole, fetal or placental abnormalities, multiple pregnancy,
antiphospholipid syndrome, or severe renal disease [14].

Other causes of hypertension during pregnancy include renal disease, pheochro-
mocytoma, coarctation of aorta, subclavian artery stenosis, aortic dissection, and
vasculitis [15]. These conditions are caused by different pathologies, which need to
be differentiated from preeclampsia as treatment options are entirely different.
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In addition, severe hepatic dysfunctions due to causes other than preeclampsia
need to be identified. This includes development of the acute fatty liver in preg-
nancy, which is not associated with hypertension [16].

One type of severe preeclampsia is HELLP syndrome characterized by hemoly-
sis, elevated liver enzymes, and low platelet count. There is fragmentation of red
blood cells and appearance of schistocytes on a blood film, rise in lactate dehydro-
genase and total bilirubin levels often combined with declining hematocrit, and evi-
dence of a bleeding diathesis [15].

Conditions like hemolytic uremic syndrome and thrombotic thrombocytopenic
purpura, which have features like thrombocytopenia, hemolytic anemia associated
with microangiopathies, and abnormalities of the central nervous system and renal
system, need to be differentiated from HELLP syndrome, as treatment and/or inter-
ventions are entirely different [15].

2.5 Severity of Preeclampsia

This term is used when preeclampsia progresses in severity with rise in blood pres-
sure to a level of systolic blood pressure equal or higher than 160 mmHg and dia-
stolic blood pressure to a level equal or higher than 110 mmHg with severe decline
in organ functions of involved body systems. The central nervous system involve-
ment may progress to severe headache, visual disturbances, impaired conscious-
ness, and seizures (eclampsia). Renal function impairment is observed by increase
in the excretion of urinary protein to >5 gram (g). Severe preeclampsia also presents
itself as HELLP syndrome.

2.6 Anesthetic Management

Early involvement of anesthesiologist is important as woman with mild preeclamp-
sia can progress rapidly to severe category requiring anesthesia management and
stabilization before delivery [17]. The importance of experienced multidisciplinary
teamwork has been highlighted in literature [18-20].

Preanesthetic assessment and preparation should focus on airway examination,
reduction of blood pressure, hemodynamic monitoring, fluid balance, and preven-
tion and treatment of seizures. Routine investigations including coagulation profile
are required to determine the possible need of any replacement therapy.

2,6.1 Airway

Airway changes in hypertensive parturient are due to soft tissue edema owing to
fluid retention, increased cell permeability, and low plasma oncotic pressure [21].
Therefore, anesthesiologists need to anticipate the possibility of difficult airway and
be prepared for it.
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2.6.2 Control of Rising Blood Pressure

Parturients are labeled as having non-severe hypertension when systolic and dia-
stolic blood pressures rise to a range of 140—-159 mmHg and 90-109 mmHg, respec-
tively. Agents considered safe for use in these patients include methyldopa, low-dose
diazoxide, nifedipine, and some beta adrenoceptor blockers including labetalol,
metoprolol, or pindolol [22]. Atenolol is avoided as it causes fetal growth restric-
tion. Other agents that are contraindicated in parturient include angiotensin-convert-
ing enzyme inhibitors and angiotensin type-2 receptor blockers [23, 24]. When
systolic pressure rises to more than 160 mmHg and diastolic pressure to more than
110 mmHg, the condition is termed as severe hypertension. Systolic blood pressure
rising to more than 180 mmHg is labeled as a hypertensive crisis [18]. This condi-
tion is associated with high incidence of intracerebral hemorrhage if immediate
medical intervention is not provided [19]. In order to prevent hemorrhagic stroke,
various guidelines recommend using oral labetalol as the drug of choice to maintain
systolic blood pressure below 150 mmHg and a diastolic blood pressure below
100 mmHg [25]. It is advisable to avoid sudden fall in blood pressure which may
lead to adverse maternal and fetal complications. Blood pressure should be lowered
at a rate of 10-20 mmHg every 10-20 min to levels of systolic blood pressure
between 140 and 150 mmHg and diastolic pressures between 80 and 100 mmHg.
Fetal heart rate monitoring should be monitored continuously until the blood pres-
sure is stable [26].

Drugs that are considered to be safe for lowering of blood pressure include labet-
alol, hydralazine, and nifedipine. However, there is paucity of good randomized
controlled trial comparing hydralazine with intravenous labetalol or oral nifedipine
[25]. Intravenous hydralazine is usually administered by intermittent bolus of 5 mg
or by continuous infusion in the dose of 0.5-10.0 mg/h for more refractory cases.
Sodium nitroprusside is known to be associated with adverse maternal side effects
of hypotension and paradoxical bradycardia and fetal cyanide toxicity in fetus;
therefore it is rarely used in pregnancy [4].

Glyceryl trinitrate is the drug of choice in preeclamptic patients who develop
acute pulmonary edema. It is given in an infusion of 5 pg/min increasing every
3-5 min to a maximum dose of 100 pg/min [4].

2.6.3 Hemodynamic Monitoring

Fluctuations in blood pressure are expected in patients with severe preeclampsia as
a result of progression of disease and in response to administration of antihyperten-
sive agents. Since patients with preeclampsia are volume contracted and fluid
depleted, clinical assessment of intravascular volume can become difficult necessi-
tating the use of invasive monitoring.

Continuous monitoring of blood pressure is indicated in case of poorly con-
trolled maternal blood pressure or a rapid need to lower blood pressure using sodium
nitroprusside or glyceryl trinitrate, frequent use of blood gases, or when general
anesthesia is required in patients with severe preeclampsia.
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Central venous pressure monitoring is advisable in assessment of oliguria and its
response to fluid administration [9]. However, there is no indication of central
hemodynamic monitoring that is specific to preeclampsia, as it is a disease of
peripheral circulation and not of central circulation. Therefore, the indication for
invasive central monitoring is the same for any multisystem disorders including
severe sepsis, pulmonary edema, and cardiomyopathy [9].

2.6.4 Prevention and Treatment of Seizures

Patients with preeclampsia are at risk of developing seizures. Magnesium sulfate
has shown to be the first-line drug treatment for both ongoing seizures (eclampsia)
and for prevention of recurrent seizures [27, 28]. When compared to drugs like phe-
nytoin, diazepam, or lytic cocktail (combination of chlorpromazine, promethazine,
and pethidine), the use of magnesium sulfate has shown to decrease the incidence of
maternal death, seizure recurrence, pneumonia, need for ventilation, or admission to
an intensive care unit [27-29]. Magnesium sulfate can be used effectively by paren-
teral route. Collaborative Eclampsia Trial recommends the use of MgSO, in the
dose of 4-5 g intravenously over 5 min, followed by an infusion of 1 g/h for 24 h.
An additional 2 g intravenous MgSO, should be administered in case of recurrent
seizures [30].

The use of magnesium sulfate for prevention of seizures is established in severe
preeclampsia, but its use in mild disease is controversial. The investigators have
found that the number needed to treat to prevent one woman having seizure was
approximately 100 in mild disease as compared to 50 in patients with severe disease
[31]. However, selective administration of magnesium sulfate to women with severe
preeclampsia resulted in increased number of women developing eclampsia who
required general anesthesia with adverse neonatal outcomes [32].

Magnesium sulfate is not recommended as an antihypertensive agent, and its
clinical use does not reverse or prevent the progression of the disease [24, 26].
Proper guidelines need to be in place in health-care centers for the safe use of
magnesium sulfate. This includes monitoring by clinical parameters like mea-
suring urinary output, respiratory rate, oxygen saturation, and patellar reflexes.
If any of the clinical parameter is indicated toward magnesium toxicity, it is
mandatory to check serum magnesium levels. Magnesium toxicity is often
apparent when the serum magnesium levels are above 3.5 mmol/L. Patients hav-
ing any additional systemic manifestation like renal insufficiency are more
likely to develop magnesium toxicity. The drug used for treatment of magne-
sium sulfate toxicity is 10% calcium gluconate given in the dose of 1 g over
10 min [15].

2.6.5 Fluid Balance

Careful fluid management is an important aspect in the management of patient with
preeclampsia. Pulmonary edema is one of the leading causes of morbidity in
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preeclampsia leading to intensive care admission and death [33]. Evidence suggests
that intravenous fluids should not be administered in preeclampsia for the purpose
of volume expansion or for the treatment of oliguria when renal functions and serum
creatinine concentration are within normal range [34].

2.6.6 Laboratory Investigations Including the
Coagulation Status

As there is a marked variation in the normal values during pregnancy at different
gestational periods, pregnancy-specific range is accepted for blood tests.
(a) Useful blood tests in preeclampsia include [35]:

 Full blood count with special emphasis on platelet count.

* Clotting screen is needed if platelets are <100 x 10~%/L, liver function test
(LFT) is abnormal, or unexplained bleeding or bruising is present. A
blood film is required if HELLP syndrome is suspected.

e Serum urea, electrolytes, creatinine, and urate levels.

e Liver function tests including serum transaminase (AST) and alanine
aminotransferase (ALT) are sent to detect liver disorders and liver
damage.

(b) Glucose needs to be checked in cases of acute fatty liver of pregnancy and
diabetes or if patient’s ALT is more than 150 IU/L.
(c) Urine tests in preeclampsia include:

 Urine dipstick.

e Urinary protein/creatinine ratio (PCR) from a random sample (<30 mg/
mmol excludes significant proteinuria; >30 mg/mmol does not reliably
confirm or quantify proteinuria).

e 24-h urine collection for proteinuria (=300 mg/24 h both confirm and
quantify proteinuria).

e Midstream specimen of urine to exclude infection.

e Urine output must be accurately monitored and recorded.

Further investigations are warranted according to clinical presentation.

2.7 Neuraxial Blockade in Preeclamptic Parturient

Neuraxial blockade is the preferred method for both anesthesia and analgesia in
parturient diagnosed with preeclampsia [25, 36, 37]. However, coagulopathy needs
to be ruled out before institution of neuraxial block. Common reasons for coagu-
lopathy in preeclampsia include thrombocytopenia and less commonly dissemi-
nated intravascular coagulation [15]. Studies using thromboelastography to
determine safe levels of platelet count in preeclampsia have recommended that
counts less than 100 x 10°/L were associated with coagulation abnormality in severe
preeclampsia requiring additional investigation of coagulation status [15].
Regarding the lower limit of the platelet count, there is no definitive evidence;
however, indirect conclusions from current standard of practice and
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thromboelastography studies have shown that in the absence of other coagulation
abnormalities, the risk of hematoma associated with neuraxial anesthesia with
platelet counts >75 x 10%/L is very low [15].

2.7.1 Neuraxial Technique and Its Associated Complications
in Preeclamptic Patients

The estimated incidence of major complications after neuraxial techniques in preg-
nant women in general is approximately 1/20,000-30,000 for spinal anesthesia and
1/25,000 for epidural analgesia [38]. The risk of epidural hematomas increases in
preeclampsia as thrombocytopenia is shown to be present in 30-50% of parturient
having severe preeclampsia [39]. In addition the presence of engorged epidural
venous plexus combined with low platelet count further increases the risk.

Therefore, neuraxial anesthetic techniques may be avoided in pregnancy-induced
hypertension if there is concomitant thrombocytopenia and coagulopathy. It is rec-
ommended to follow the trend and get a coagulation profile if there is a declining
trend.

2.7.2 Neuraxial Labor Analgesia for Labor and Delivery

Currently neuraxial technique for labor analgesia is considered as a gold standard
technique for number of reasons. The advantages of neuraxial blocks include
improved intervillous blood flow due to sympathetic blockade causing decrease in
uteroplacental resistance [40]. In addition it causes reduction in pain-mediated
hypertensive responses by causing reduction in serum catecholamine levels.
Investigators have shown better neonatal acid-base status and Apgar score at 1 and
5 min with labor epidural analgesia compared to no analgesia and systemic opioids
[41]. In addition the presence of a functioning epidural catheter enables the use of
the epidural catheter for cesarean delivery.

Epidural labor analgesia is maintained by either continuous infusion, intermit-
tent boluses, or patient-controlled epidural analgesia (PCEA) using a combination
of local anesthetics and preservative-free opioids. The PCEA has the advantage over
other techniques as parturients are able to self-administer prefixed doses of epidural
medication whenever needed and a lock out time interval provides a safety from
over dosage of local anesthetics [42]. However, the choice of delivery mostly
depends on the availability of equipment.

2.8 Anesthesia for Cesarean Delivery

2.8.1 Technique of Anesthesia

Auvailability of time, maternal or fetal status, and communication with the obstetri-
cal team have a vital role to play in the decision of the anesthetic technique for
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cesarean delivery. When there is no maternal and fetal compromise with no time
constraint, spinal anesthesia or epidural top-up of a pre-existing epidural catheter is
the technique of choice. On the other hand, when there is a maternal and fetal com-
promise, coagulation abnormality, or a parturient with ongoing seizures, general
anesthesia may be considered over regional anesthetic technique.

Neuraxial anesthesia is preferred over general anesthesia as an anesthetic tech-
nique for cesarean delivery as the risk of aspiration, possibility of encountering
difficult or failed intubations, and sympathetic response to laryngoscopy and intu-
bation associated with general anesthetic can be avoided [15]. A population-based
study with a sample size of total 303,862 women who had undergone cesarean
delivery showed an increased risk of maternal stroke in preeclamptic women receiv-
ing general anesthesia for cesarean delivery [43].

Neuraxial techniques that have been used effectively include single-shot spi-
nal, combined spinal-epidural, and epidural anesthesia. However, no evidence has
suggested advantage of one technique over the other. Spinal anesthesia is the most
commonly used technique as it has a rapid onset, dense block and can provide an
effective postoperative analgesia when long-acting intrathecal opioids are used
[44]. Studies have shown two times lower incidence of spinal-induced hypoten-
sion and vasopressor requirement in preeclamptic parturient when compared with
normal parturient undergoing cesarean delivery [45]. Vasoactive drugs including
3-5 mg bolus of intravenous ephedrine or 50-100 pg bolus of intravenous phen-
ylephrine are used in titrated doses to successfully manage episodes of hypoten-
sion [37, 46]. It is best to avoid adrenaline-containing local anesthetic in
preeclampsia for the anticipated risk of hypertensive crisis due to absorbed adren-
aline [15].

Hypertensive response to intubation during general anesthesia has been identi-
fied as a cause of direct maternal mortality [18, 19]. Numbers of drugs have been
used to attenuate this response, which includes short-acting narcotics like fentanyl,
alfentanil, and remifentanil. In addition MgSO, lidocaine and esmolol have been
used for this purpose. Choice of the drug depends on its availability and physicians’
familiarity with the drug [47]. Special attention needs to be paid to complications
like aspiration, hypertensive response, and acute pulmonary edema that are com-
monly encountered at the time of emergence from anesthesia.

2.8.2 Recommended Monitoring for Cesarean Delivery

Continuous intra-arterial blood pressure monitoring is recommended for cesarean
delivery in parturient with severe hypertension [25]. In addition to beat-to-beat arte-
rial pressure recording, it is useful for frequent blood sampling required for the
assessment of electrolytes, acid-base balance, and abnormalities of respiratory,
hematological, and hepatic systems [15].

Other invasive monitoring like central venous pressure and pulmonary artery
pressure are used very occasionally [34]. Transthoracic echocardiography is
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considered a better option as it has the advantage of providing information related to
cardiac structural and functional performance and responses to interventions [48].

2.9 Postpartum Management

Patients with severe preeclampsia should be monitored in the postpartum period by
trained staft in an appropriately monitored setting [19]. Important consideration in the
postpartum period is for analgesia, thromboprophylaxis, decision to discontinue mag-
nesium sulfate, and identification and management of postpartum complications.

29.1 Analgesia

Although analgesic modalities like the use of intravenous opioids, paracetamol,
local anesthetic, and neuraxial techniques have been used frequently in the postpar-
tum management, enough literature is not available for preeclampsia [49].
Nonsteroidal anti-inflammatory agents have well-documented adverse effects and
are contraindicated in women with preeclampsia [50].

2.9.2 Thromboprophylaxis

It should be considered for all women with preeclampsia, and neuraxial technique
should be timed accordingly.

29.3 Discontinuation of Intravenous Magnesium Sulfate

There has been recommendation to continue it for 12-24 h [51]. However, it has
been suggested to use improvement in clinical parameters rather than time to
make a decision to discontinue MgSO,. Clinical improvement includes normal-
ization of blood pressure to less than 150/100 mmHg without the need of antihy-
pertensive medications and urine output of more than 100 mL/h for at least in the
last couple of hours and with no headache, pain in the epigastrium, or vision
abnormality [52].

2.9.4 Identification and Management of
Postpartum Complications

Some of the common postpartum complications observed in the postpartum period
among preeclamptic parturient include severe hypertension, acute pulmonary
edema, and decrease in urine output and acute renal decompensation.
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Postpartum hypertension is a cause of postpartum morbidity and mortality, and
medications commonly employed for treatment include hydralazine, methyldopa,
furosemide, and nifedipine [53].

Incidence of pulmonary edema in preeclampsia is 2.9% with 70% occurring in
the postpartum period [54]. Treatment options are similar to those used in the non-
obstetric population.

Oliguria in the postpartum period can be due to a number of causes, and no treat-
ment is required including the use of furosemide or low-dose dopamine if renal and
respiratory functions are normal [55].

2,10 Recent Advances
2.10.1 Echocardiography

Is emerging as an extremely useful tool to enable more informed decisions in the
management of women with preeclampsia especially pertaining to fluid therapy and
choice of antihypertensive agents [56]. In addition it can provide a more definitive
evaluation of cardiac function in the hypertensive pregnant patient.

2.10.2 Placental Growth Factor

Placenta produces an angiogenic factor called placental growth factor (PIGF)
which shows a peak in concentrations between 26 and 30 weeks of gestation.
Women with preeclampsia have shown to have reduced levels of PIGF with the
lowest levels corresponding to earlier onset and increased severity of the disease.
The importance of this biomarker lies in its ability to diagnose preeclampsia before
the onset of hypertension and proteinuria, thus allowing earlier treatment and mul-
tidisciplinary planning for delivery. As the levels of PIGF naturally decline during
the third trimester, therefore the test becomes less reliable after 35 weeks [57].
There is a need for randomized controlled trials to assess whether diagnosing pre-
eclampsia with PIGF rather than current methods can improve maternal and/or
fetal outcomes.

Conclusion

Hypertensive disorders of pregnancy especially preeclampsia will continue to
remain a significant cause of maternal and fetal morbidity in both developed and
developing countries. Anesthesiologists, as part of the multidisciplinary team, play
a vital role in the provision of safe anesthesia/analgesia, resuscitation, and critical
care management in the postpartum period. Therefore, it is imperative for the anes-
thesiologists to have a thorough understanding of this disease which is unique to
pregnancy. The skill, knowledge, and awareness of potential intra- and postopera-
tive problems and the ability to respond quickly in emergency situation are the key
factors for successful management of these patients.
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Key Learning Points

Hypertensive disorders of pregnancy are significant cause of both maternal
and fetal morbidity and mortality.

The National High Blood Pressure Education Program (NHBPEP)
Working Group on high blood pressure in pregnancy classified hyperten-
sive disorders of pregnancy into (1) gestational hypertension, (2) pre-
eclampsia, (3) chronic hypertension, and (4) chronic hypertension with
superimposed preeclampsia.

The diagnosis of preeclampsia is made when there is a new onset of hyper-
tension after the 20th week of gestation with one or more organ system
involvement and resolution of the disease by 3 months postpartum.

The current widely accepted explanation is failure of placenta to embed
adequately leading to hypoxia due to poor placental perfusion. This in turn
leads to vasospasm and activation of coagulation cascade with micro-
thrombi formation leading to endothelial damage with organ damage
responsible for systemic manifestation.

Severe preeclampsia is defined as progression in severity with blood pres-
sure showing a substantial increase of systolic >160 mmHg and diastolic
>110 mmHg with marked derangements of organ functions.

Preanesthetic assessment and preparation should focus on airway exami-
nation, reduction of blood pressure, hemodynamic monitoring, prevention
and treatment of seizures, fluid balance, and investigations including the
coagulation status and need for replacement therapies if needed.
Antihypertensive drugs that are considered safe in these patients include
labetalol, hydralazine, and nifedipine.

Continuous arterial blood pressure monitoring is indicated in cases of
poorly controlled maternal blood pressure, frequent use of blood gases
especially in the setting of patient with pulmonary edema, rapid need to
lower blood pressure using sodium nitroprusside or glyceryl trinitrate, and
when using general anesthesia in patients with severe preeclampsia.

As preeclampsia is a disease of peripheral circulation and not the central
circulation, there is no indication of central hemodynamic monitoring that
is specific to preeclampsia.

Neuraxial anesthesia is preferred over general anesthesia as an anesthetic
technique for cesarean delivery as the risk of aspiration, possibility of
encountering difficult or failed intubations, and sympathetic response to
laryngoscopy and intubation associated with general anesthetic can be
avoided. However coagulopathy needs to be ruled out before institution of
neuraxial block.

Hypertensive response to intubation has been identified as a cause of direct
maternal mortality. Therfore, particular attention needs to be paid to atten-
uate this response when general anesthesia is used as technique of
anesthesia.
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» Important consideration in the postpartum period is for analgesia, throm-
boprophylaxis, and decision to discontinue magnesium sulfate.

* In addition there is a need for identification and management of postpar-
tum complications.

e Some of the common postpartum complications observed in preeclampsia
include severe hypertension, acute pulmonary edema, oliguria, and acute
renal decompensation.
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