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Sonographic Resolution of B-Lines after Diuresis in a Pregnant Patient with 
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Introduction
Preeclampsia is a multiorgan disease which is characterized by 
hypertension and proteinuria in pregnancy after 20 weeks of gestation 
and up to six weeks in the postpartum period [1, 2]. In the United 
States, additional expenditure from preeclampsia is over 2 billion 
dollars when accounting for both maternal and neonatal related 
complications [3]. Preeclampsia is estimated to affect 2-8% of all 
pregnancies worldwide, however the incidence of preeclampsia in 
patients with a history of chronic hypertension has been reported as 
high as 17-25% [4].
The incidence of cardiovascular and pulmonary complications 
detected by lung ultrasonography (point of care ultrasonography) 
have been reported to occur in 67% of patients with late onset 
preeclampsia with severe features. These findings include pulmonary 
edema (pulmonary interstitial syndrome), diastolic dysfunction and 
systolic dysfunction which occur in 24%, 33% and 10% of cases [5].
Point-of-care ultrasound (POCUS) therefore becomes a valuable tool 
in providing clinicians with real time data, helping guide clinical 
management. Although the utility of POCUS is validated in other 
clinical settings (emergency and intensive care setting), there is little 
data in regard to outcomes related to POCUS in pregnant patients.  
We describe a case of a 23 year-old pregnant patient at 30 weeks and 1 
day of gestation admitted for the management of preeclampsia with 
severe features. Lung ultrasonography facilitated the diagnosis of 
acute pulmonary edema while also showing real-time resolution after 
diuresis. To our knowledge this is the first published case which shows 

real-time ultrasonographic resolution of pulmonary edema using lung 
ultrasonography in a pregnant patient with preeclampsia associated 
pulmonary edema after diuresis. This case highlights the need for 
further research and validation of this tool in the obstetric population. 
HIPAA authorization has been obtained from the patient. All author 
have followed the appropriate EQUATOR guidelines.

Case presentation
A 23 year-old female at 30 weeks and 1 day gestation was admitted to 
the labor and delivery unit due to an acute rise in blood pressure and 
new onset headache. The patient’s past medical history is significant 
for chronic hypertension (pre-pregnancy), asthma, supraventricular 
tachycardia (remote history of arrhythmias) and morbid obesity (150 
kg, BMI 56). The patient’s pregnancy was otherwise unremarkable 
for acute events. As an outpatient she was managed with labetalol 
(100 mg BID) at home with good blood pressure control. 
On day 2 of the patient’s hospitalization, she required increasing doses 
of labetalol (400 mg TID) and the addition of a second 
antihypertensive (Nifedipine 20 mg doses as needed) for 
progressively increasing blood pressure measurements. The patient’s 
respiratory status remained stable throughout this time and she 
remained on room air with a normal oxygen saturation (>98% SpO ). 2

On day 3 of hospitalization the patient’s blood pressure continued to 
rise (BP 190/107, 170/90, 180/95, 15 minutes apart) while she 
developed new onset shortness of breath with an acute increase in 
oxygen requirement to 10 liters of oxygen (delivered via a facemask). 

We describe a case of preeclampsia where lung ultrasonography facilitated the diagnosis of pulmonary edema while also showing real-time 
resolution of B-lines after diuresis. The diagnostic accuracy of B-line clearance using lung ultrasonography across diverse patient populations 
(heart failure, renal failure) holds promise for use in the obstetric patient population. To our knowledge this is the first report which shows real-
time resolution of B-lines using lung ultrasonography in a pregnant patient with preeclampsia associated pulmonary edema. Given the 
established validity of this tool, we believe lung ultrasonography holds promise in the management of critically ill obstetric patients.
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During this time fetal heart tracing worsened and was noted to be 
category II with minimal variability. 
At this time the patient received 3 additional doses of intravenous 
labetalol (20 mg, 40 mg and 80 mg) with little control of blood 
pressure; (BP 150/100) after treatment. Lung ultrasound was 
performed at this time with a transabdominal curvilinear probe 
(Sonosite, 8-5 MHz) which showed a bilateral pattern of “B Lines” 
with 4 total positive zones (2 positive zones bilaterally with >3 B 
Lines) based on established protocols for diagnosing interstitial 
syndrome. (Fig. 1)  
A limited point of care cardiac ultrasound was also performed which 
showed normal biventricular function (fractional shortening >21%) 
with grossly normal cardiac ultrasound findings (no evidence of 
regional wall motion abnormality or pericardial tamponade). After 
TTE and lung ultrasound assessment and a multidisciplinary 
discussion with the obstetric, maternal fetal medicine and 
anaesthesiology teams, it was determined to diurese the patient 
(Furosemide (40 mg IV) in preparation for an urgent delivery via a 
cesarean section (due to worsening fetal heart tracing and inability to 
continuously monitor fetal heart rate due to body habitus). 
The patient’s urine output was 1.2 liters within 1 hour of diuretic 
administration. This coincided with an improvement in oxygenation 
(oxygen weaned to 3 liters via nasal cannula) and symptomatic 
improvement in patient’s respiratory effort. (Fig. 3) 
Approximately 1 hour later the patient was transported to the 
operating room for a cesarean section where a repeat POCUS exam 
(lung ultrasound) was performed which showed resolution of B-lines 
bilaterally with A lines present. (Fig. 2) A combined spinal epidural 
(12 mg of 0.75% hyperbaric bupivacaine, 20 mcg fentanyl, 100 mcg 

morphine) was then performed and the patient was placed in a 15-
degree left uterine tilt position. The obstetrics team proceeded with a 
cesarean delivery via a primary low transverse cesarean section.  A 1.2 
kg male was born with Apgar scores of 7 and 8, respectively. The 
patient was maintained on 3 liters of oxygen (via nasal cannula) for the 
duration of the case with stable hemodynamics. In the post 
anaesthesia care unit, a repeat TTE was performed which confirmed 
absence of B lines bilaterally (A-lines). The patient’s recovery was 
uneventful and the patient was weaned off oxygen on post-operative 
day 1. The patient was successfully discharged on day 6 of 
hospitalization with an antihypertensive regimen of labetalol.

Discussion
Ultrasonography has shown validity in diagnosing cardiopulmonary 
disorders and pulmonary edema. The diagnostic accuracy is superior 
when compared to standard chest film technology (X-ray). The 
sensitivity and specificity of lung ultrasonography in identifying 
pulmonary edema is 86% and 97%, respectively [6]. The pattern of “B 
lines”, or vertical projections which originate at the level of the pleura 
and extend inferiorly, is an ultrasonographic pattern which occurs due 
to the acoustic impendence values of water and air, which causes 
ultrasound beams to create vertical patterns [7]. 
Standardization for ultrasonographic patterns of interstitial 
syndrome has created expert consensus for the diagnostic threshold 
of B-lines and interstitial syndrome. The presence of 3 or more B lines 
in at least 2 bilateral lung zones is considered a positive finding for 
interstitial syndrome [8]. In patients with cardiogenic shock, the 
number of B-lines has also been found to correlate with the degree of 
pulmonary edema, measured as extravascular lung water (EVLW) 
[9]. 
In patients with pulmonary edema from heart failure, clearance of B-
lines has strongly correlated with medical and clinical recovery, such 
as improvement in chest radiography and lower natriuretic peptide 
levels [10]. Real time B-line resolution has also been shown in 
patients undergoing hemodialysis, with progressive clearance of B 
lines as fluid is removed [11]. The diagnostic utility of lung 
ultrasound in pregnancy and pregnancy associated disorders is 
limited to few studies. Recently, Ortner et al. demonstrated that 
pulmonary edema occurs in 24% of pregnant patients with late onset 

Figure 1: Ultrasound showing multiple B-lines – linear projections which extend 
from the pleura inferiorly. 
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Figure 2: Post diuresis. Ultrasound showing resolution of B-lines with 
confirmation of “A-lines” – horizontal lines parallel to the pleura. 

Figure 3: Post-Lasix TTE showing resolution of “ B-lines”(pre-cesarean section)

 | | | Journal of Anaesthesia and Critical Care Case Reports  Volume 9  Issue 3   September-December 2023  Page 18-20| |



20

preeclampsia with severe features [5].
Sonographic resolution of pulmonary edema utilizing lung 
ultrasonography in a pregnant patient with preeclampsia has not been 
reported. To our knowledge this is the first report showing real time 
resolution of B-lines after diuresis in a patient with preeclampsia 
induced pulmonary edema. Our case report highlights the facile 
nature of utilizing lung ultrasonography in a pregnant patient while 
contributing vital data which directly contributed to critical medical 
management. The feasibility and non-invasive nature of lung 
ultrasonography makes this a valuable tool in the acute medical 
setting. In our patient the resolution of B-lines was associated with 
evidence of clinical improvement. The patient’s oxygen requirement 
was significantly reduced from 10 liters via facemask to 3 liters via 
nasal cannula in a short period (1 hour) after diuretic administration 
(Fig. 3). 
The medical stabilization of our patient was prudent and allowed for 
the safe delivery of neuraxial anaesthesia. The loss of accessory 
muscles of respiration, notably intercostal muscles, can predispose an 

already respiratory compromised patient to hypoxia [12]. Moreover, 
due to physiologic changes of pregnancy, the supine position 
compromises functional residual capacity (FRC), worsening hypoxia 
in the supine position. This reduction in oxygenation reserve is 
exacerbated by our patient’s body habitus (morbid obesity), further 
compromising FRC is in the supine position, predisposing to hypoxia 
[13].

Conclusion
Our case report is showing real time clearance of B-lines in a pregnant 
patient with pulmonary edema from preeclampsia. The reliability and 
diagnostic accuracy of B-line clearance using lung ultrasonography is 
established across diverse patient populations (heart failure, renal 
failure) and holds promise in the obstetric patient population. More 
evidence is needed to assess the validity of lung ultrasonography and 
associated pattern changes (B-line clearance) in pregnancy. Given the 
previously established diagnostic validity of this tool, we believe TTE 
(lung ultrasonography) holds tremendous promise in the 
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