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Abstract

Background: Imaging guidance for left atrial appendage (LAA) closure (LAAC), conventionally
consists of transesophageal echocardiography (TEE) and fluoroscopy under general anesthesia
(GA). Intracardiac echocardiography (ICE) can eliminate the need for GA, and expedite
procedural logistics, and reduce the patient experience to a simple venous puncture.

Objective: To define optimal ICE views and compare procedural parameters and cost of ICE vs
TEE during LAAC with the Watchman device.

Methods: Optimal ICE views of the LAA for Watchman implant were delineated using Carto-
Sound and 3D rendition of the LAA in 6 patients. Procedural and financial parameters of 104
consecutive patients with standard indications for LAAC undergoing Watchman implant using ICE
guidance through a single trans-septal puncture (n=53, 51%) were compared with those of TEE-
guided implants (n=51, 49%) in 3 centers.

Results: Clinical characteristics were similar between the two groups. Total in-room, turnaround
and fluoroscopy times were all shorter using ICE (p<0.05) under local anesthesia compared to the
TEE group. Implant success was 100% in both groups without peri-device leaks or procedural
complications. Follow-up TEE showed no significant peri-device leak in both groups. Total
hospital charges for ICE with local anesthesia vs TEE were similar as were total hospital direct
and indirect costs. Professional fees were significantly lower with ICE and local anesthesia than
with TEE as the charge of anesthesia staff was avoided.
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Conclusion: ICE-guided Watchman implant is safe, feasible, and comparable in cost to TEE
during LAAC with a Watchman device while avoiding GA and expediting the procedure
turnaround.

Keywords

Atrial fibrillation; Intracardiac echocardiography; Transesophageal echocardiography; Left atrial
appendage occlusion; Watchman

Introduction:

Atrial fibrillation (AF) is one of the most common arrhythmias, affecting millions of people
in the US each year 1. AF-related stroke is effectively prevented with oral anticoagulation
(OAC) 2. A narrow therapeutic window, risk of bleeding, noncompliance, and the
recognition of the left atrial appendage (LAA) as a major site of thrombus formation have
led to the development of LAA closure (LAAC) techniques. Randomized trials have
validated the Watchman device as a viable alternative to OAC 3 4. In these trials, the
Watchman device implant procedure was designed to be performed under transesophageal
echocardiography (TEE) and fluoroscopy guidance. TEE guidance commonly leads to the
need for general anesthesia (GA), and carries additional risks, including esophageal lesions,
aspiration and others, along with patient inconvenience and increased complexity of
procedural logistics. Intracardiac echocardiography (ICE) imaging has been used for over
two decades in several interventional procedures including septal defect closure and
arrhythmia ablations 7. ICE not only can obviate the need for GA but also reduce the
patient experience to a simple venous puncture without compromising quality of care.
Recently, it has been investigated in a few descriptive studies to guide through LAAC 8-11,
None of these studies compared the use of ICE vs TEE in terms of both procedural
outcomes and cost during LAAC using a Watchman device. Additionally, the optimal ICE
imaging strategy and views have not been defined. Here we evaluated the optimal views to
image the LAA with ICE during the Watchman procedure and delineated the impact of ICE
in procedural parameters as well as hospital finances.

Methods:

Study Design and Patient Population:

Patients with nonvalvular AF, significant risk of stroke, and a history of bleeding or long-
contraindication for anticoagulation, referred for LAAC (n=104) between April 2015 and
January 2018 at 3 centers were chosen for a retrospective analysis from an IRB-approved
registry. Data collection included medical history, procedural reports, and follow-up events.
Informed consent was obtained from every patient prior to the procedure in accordance with
the ethical standards of the Helsinki Declaration. All consecutive patients who underwent
Watchman deployment using ICE guidance “ICE group” (n=53, 51%) were included, 41
(77%) of which underwent local anesthesia or monitored anesthesia care (MAC). We then
selected a matched number of consecutive patients (n=51, 49%) using TEE “TEE group,” all
of which underwent general anesthesia (GA), for comparison. The patients distribution
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among centers 1, 2 and 3 was 22, 29, 2 for the ICE group and 22, 29, 0 for the TEE group,
respectively.

Defining the ICE imaging strategy to guide Watchman deployment

In six patients undergoing AF ablation, the ICE (SoundsStar, Biosense-Webster, Diamond
Bar, CA) was inserted in the LA. A 3D geometry of the LA had been created with the Carto
(Biosense-Webster) mapping system by roving a 20-pole radial catheter (Penta-Ray,
Biosense-Webster) into the pulmonary veins, LA and LAA, including the LAA as a separate
chamber. Guided by the Carto-Sound feature, the ultrasound beam was displayed in the LA
geometry and the ICE catheter was maneuvered to direct the beam towards the LAA.

Intracardiac Echocardiography for Watchman deployment:

Two types of ICE ultrasound catheters were used in different patients to obtain
echocardiographic images: ACUSON AcuNav™ (Siemens, Mountain View, CA) and
ViewFlex™ Xtra (Saint Jude Medical, St. Paul, MN). The ICE catheter was inserted via a
right femoral vein puncture in the same groin as the Watchman sheath. ICE was used in a
systematic fashion in the following steps with their respective ICE catheter locations:

1. To exclude LAA thrombus, views from the right ventricular outflow tract
(RVOT) were used 12

2. To guide the trans-septal puncture, views from the RA were obtained.

3. To guide the LAA pigtail cannulation, sheath advancement, and Watchman
sizing, deployment, position, and peri-Watchman flow (“leak”), the ICE catheter
was advanced trans-septally in the LA.

Watchman Device Implantation:

Vascular access was obtained with ultrasound-guided puncture of the right femoral vein. A
Preface® (Biosense Webster) or SL1™ (Abbott) transseptal access sheath was then
introduced. ICE ultrasound catheter (AcuNav™ or ViewFlex™) was advanced into the right
atrium, self-guided by its images. Thrombus formation in the LAA was then excluded by
placing the ICE catheter in the RVOT. After administering intravenous heparin to keep
activated clotted time (ACT) between 250-300 s, the Preface or SL1 sheath was advanced to
engage the fossa ovalis for a septal puncture, all under ICE guidance. The Preface sheath
was then exchanged over the wire and a Watchman delivery sheath was inserted through the
same trans-septal puncture, which was thus dilated to a 14F diameter. The Watchman
delivery sheath was then retracted to the RA, allowing the ICE catheter to be advanced into
the LA over the 14-F-dilated puncture. Then, the sheath was re-advanced into the LA.
Thereafter, the sheath and the ICE catheter were both in the LA through the same trans-
septal puncture. A pigtail catheter was then introduced to engage the LAA. After selecting
an appropriate device size, it was loaded in the sheath and delivered in the LAA. ICE images
were used to assess the device compression and stability. Peri-device leak was assessed with
Doppler images for optimal seal. Partial device recaptures and deployment were done, if
necessary, to achieve optimal position. The device was finally released after confirmation
with ICE and angiography.
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Statistical Analysis:

Results:

Quantitative data were expressed as mean = SD and were compared using two-tailed t-test.
P-values were considered statistically significant when p<0.05. Categorical data were
expressed as percentages and compared using Chi-Square.

Defining Optimal ICE views

Clinical and

During each case, individual views were systematically evaluated to select a main “working
view” for the procedure. After deployment, the Watchman was then evaluated by multiple
views. The RVOT/PA view was used on every case as a screening view to rule out LAA
thrombus prior to the trans-septal puncture. The CS view was not utilized in any case, since
CS cannulation with the ICE catheter would have required additional instrumentation.

To demonstrate the anatomical basis of the ICE views of the LAA from different positions in
the LA, six patients undergoing AF ablation were imaged using CARTO-Sound with the
ICE catheter in the LA: they were 2 females, 65+12 year-old, with paroxysmal AF in 4, and
persistent in 2, LA volumes of 94+25 ml. The optimal views to image the LAA included
positioning the ICE catheter tip in the following positions, aiming the ultrasound beam
towards the LAA:

1. LA body. Positioning the ICE catheter tip central in the LA geometry, aiming
towards the LAA so that the edge of the LA ridge could be visualized, separating
the LAA from the LSPV.

2. LSPV. Advancing the ICE catheter tip deeper into the LSPV a longitudinal view
of the LAA could be obtained.

3. LIPV. Similar to LSPV, but with a slight angulation difference could display the
LAA lobe structure.

4. Transmitral, deflecting the ICE catheter and advancing it across the mitral valve
with the ultrasound beam pointing superiorly allowed visualization of the LAA.

Figures 1 and 2 show examples of these views.

Procedural Characteristics:

In a total of 104 patients, the Watchman device was deployed using ICE (n=53, 51%, 77

+ 10 years, male/female: 33/20) of which 77% under local anesthesia or MAC (n=41, 77
+ 10 years, male/female: 25/16), or using TEE under GA (n=51, 49%, 76 + 7 years, male/
female: 31/20). Mean CHA,DS,-VASc score was elevated in both groups (4.5 + 1.8 vs 4.5
+ 1.6, ICE vs TEE respectively) (Table 1).

Total fluoroscopy time was significantly lower with ICE than TEE (4.8 £2.7 vs 7.3+ 4.7
minutes, p=0.004). LAA dimensions as measured intraoperatively by ICE or TEE were
similar (Table 2). The number of device deployments and partial recaptures and the number
of devices used per patient were also similar (Table 2). Device compression, however, was
higher in the ICE group (19% % 7% vs 15% + 6%, p=0.003).
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When comparing ICE with local anesthesia and TEE, total in-room time was shorter with
ICE (95 £ 28 min vs 116 + 54 min, p=0.03). Turnaround time, measured as time from
sedation start to puncture plus time from closure to out-of-room, was 45% shorter with ICE
without GA than TEE (32 £ 13 min vs 59 + 35 min, p<0.001). Total procedure time from
puncture to closure was unchanged using ICE or TEE (46 £+ 24 min vs 46 + 30 min,
respectively). (Figure 3).

Procedure Success and Follow-up:

Device implantation was 100% successful in both groups. No peri-device leak was detected
in any patient at implant. Follow-up TEE was done after 45 days (in one center) and 120
days (in the other one) to assess for device thrombosis or leaks. In the ICE group, 32 patients
(72%) had no peri-device flow, 12 (26%) had minimal flow (<5 mm), 1 patient (2%) had a
flow of 6 mm. In the TEE group, 32 (70%) had no flow, 13 (28%) minimal flow, 1 patient
had a flow of 8 mm (2%). No tamponade, procedural stroke, device embolization, puncture
site hematoma, or procedure related deaths occurred in any group. Of note, ICE-guided
patients had a single figure-eight suture deployed at the site of femoral vein punctures —
encompassing both the Watchman delivery sheath puncture and the ICE-puncture. Adequate
hemostasis was achieved in all cases and the suture was removed after 24 h without
hematomas.

Cost and Charge Analysis:

Financial analysis was performed in 10 ICE-guided procedures done under local anesthesia
and 10 TEE-guided patients performed under GA at the same center. When using ICE,
moderate sedation was administered under the operator’s supervision without the presence
of anesthesia staff. Total hospital charges and costs, and total professional fees were
compiled. There were common charges between the two groups which included medical/
surgical supplies during the procedure, clinical laboratory, ECGs, pharmacy, and telemetry
room charges. Unique to the ICE group was the ultrasound catheter, ICE technical fees and
moderate sedation charges. Unique to the TEE group included TEE and anesthesia technical
fees, recovery room charges, and anesthesia professional fees. Total hospital charges were
similar between the two groups ($128,275 + $2,310 vs $129,733 + $4,775, p=0.396; for ICE
vs TEE, respectively) (Table 3). Total hospital costs were also similar between them
($32,290 + $1,001 vs $31,482 + $1,186, p=0.117; for ICE vs TEE respectively) (Table 4).
Overall hospital ratio of cost-to-charge (RCC) was 25% and 24%, for ICE and TEE
respectively. This was commensurate with the inpatient RCC of 22% reported by the
Department of Health and Human Services of Texas at our center during 201713,

One of the major financial concerns with using ICE during LAAC is the cost of the single-
use ultrasound catheter. Two types of ICE ultrasound catheters were used in our sample:
ACUSON AcuNav™ (n=8) and ViewFlex™ Xtra (n=2). Their costs were $1,079 and $2,080
and charges $3,368 and $6,489, respectively. ICE technical charges were 3 times more
expensive than TEE ones ($8,680 + $0 vs $2,753 + $0, respectively). However, this high
difference was offset by the higher charges of anesthesia technical fees ($6,305 + $1,708)
and recovery room ($1,719 + $603) in the TEE group. Total professional charges were
significantly higher in the TEE group than ICE ($11,736 + $2,002 vs $4,267 + $84 p<0.001,
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respectively). This is due to the absence of anesthesia staff during ICE-guided procedures
under local anesthesia. Overall, global (hospital and professional) charges were therefore
lower with ICE-guided LAAC than with TEE ($132,202 + 1,988 vs $141,468 + $6,229,
p=<0.001; respectively) (Figure 4).

Discussion:

The salient results of our study are that: 1) Complete imaging of the LAA to guide
Watchman device implants can be obtained by ICE using a series of ICE catheter
positionings; 2) Implant procedure is expedited by the use of ICE, with shorter in-room
times, turn-around times, and fluoroscopy times; 3) Implant success is not compromised by
ICE; and 4) Total costs and hospital charges are similar.

Our study aims primarily to compare the feasibility and safety of the procedure using ICE vs
TEE irrespective of anesthesia type. Our second aim was to quantify the effect of avoiding
general anesthesia during LAAC on the procedure cost and turnaround time, hence we only
included patients undergoing ICE without GA for this sub-analysis.

Echocardiographic imaging is a requirement for Watchman-device implant procedures. TEE
guidance has been an integral part of the procedure development and its teaching to new
operators. A successful Watchman implant depends on a constellation of parameters:
position, anchoring, stability and seal (“PASS criteria”) that rely heavily -if not exclusively-
on TEE. The use of TEE entails two added logistical hurdles to the procedure. First, given
the extensive imaging demands, it requires the continuous involvement of an experienced
echocardiographist during the procedure. Second, given the potentially prolonged and
unpleasant probe manipulation, it generates, in most settings, the need for GA, with the
added risks of endotracheal intubation and mechanical ventilation. ICE circumvents these
two hurdles, because it is under the control of the same operator that performs the implant
and because, procedurally, it only entails an additional venous puncture —without altering
sedation requirements.

ICE-Watchman imaging

Although it has been long used in various interventional procedures, only recently been
reported for use during LAAC. Ho et al. used simultaneous TEE and ICE imaging during
PLAATO device implantation (PLAATO System, MN)11. In 2011, McDonald et al.
described, in a case report of a high-anesthetic risk patient, the first use of ICE under local
anesthesia without any TEE imaging to guide through the Amplatzer cardiac plug (AGA
Medical Corporation, Plymouth, MN) device implantationl®. Imaging was done solely from
the RVOT and PA without crossing the septum while placing the ICE catheter within a
Mullins sheath. Accurate ICE-derived measurements of LAA dimensions and correct
Amplatzer device selection have been reported.8® For Watchman devices, Matsuo et al.
compared ICE and TEE in a series of 27 patients and first reported ICE as a feasible tool for
such implants. In 2017, Frangieh et al. compared procedural outcomes in 76 patients
undergoing LAAC with a Watchman device under the guidance of either ICE or TEE 4. In
their study, ICE was as successful as TEE but with longer procedural time. LAA
measurements were obtained with the help of TEE preoperatively even in patients
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undergoing LAAC with ICE. In our current study we have (1) shown that complete imaging
of the LAA to guide Watchman device implant was possible using a series of ICE catheter
positions without the use of preoperative TEE, (2) defined the optimal views to image the
LAA using ICE, (3) verified that using ICE with local anesthesia can expedite the procedure
with shorter in-room, turn-around and fluoroscopy times, (4) analyzed, for the first time, the
total costs and hospital charges of LAAC with a Watchman device using ICE or TEE, (5)
reconfirmed the safety and success of ICE compared to TEE during LAAC.

Despite its promising potential, a recent survey answered by 24 centers in Europe showed
that only 4% use ICE during LAAC 12, It is possible that the lack of standardized ICE views
—as opposed to the systematic multiplane TEE views may contribute to the lack of ICE use.
The published strategies of LAA imaging with ICE have focused on its value for LAA
thrombus exclusion. Pre-existing thrombus is a concern during LAAC. Ren et al have
described a systematic way to rule out thrombus using ICE, when TEE was equivocal, by
placing the transducer in the PA 12, The concordance between ICE and TEE for the presence
or absence of thrombus was 97% in the LA and 92% in the LAA as described by Saksena et
al 16, In our present series, a preoperative TEE was not obtained in the ICE group. Placing
the probe in the RVOT or pulmonary artery (PA) before the septal puncture led to sufficient
visualization to exclude thrombus in the LAA in all our patients. Once across the septum,
images from the LA, LSPV and mitral annulus were adequate for confirmation. We also
describe a series of systematic views that allow complete delineation of the LAA anatomy
with ICE, not only for definitive exclusion of thrombus, but also to obtain all necessary
Watchman assessments.

Impact of ICE on procedure parameters

The main advantage of using ICE during LAAC is the ability to avoid GA. In the ICE group,
moderate sedation can be administered by the implanting physician without the requirement
of dedicated anesthesia staff. The benefit was shorter in-room time (by 18%), turnaround
times (by 45%), and total fluoroscopy time (by 1/3). Although not systematically measured
in this study, there are obvious advantages for the subjective patient experience by
eliminating endotracheal intubation and esophageal instrumentation and their risks (tooth-lip
injuries, esophageal tears, aspiration pneumonia, ventilator dependence, etc).

The procedural disadvantages of using ICE included the need for an additional venous
puncture and the additional trans-septal instrumentation required to insert the ICE catheter in
the LA. These were acceptable: hemostasis was achieved with a single figure-eight suture
and the added manipulation to cross the septum with the ICE did not compromise the
reduced procedure and fluoroscopy times.

The Watchman device implantation success rate was 100% (n=104) in both groups. No peri-
device leak was detected in any patient at implant. Optimal device position and stability was
achieved in both groups with a similar number of device deployments. Follow-up TEE after
45 days or 120 days, showed no or minimal flow in 98% (n=44/45) and 98% (n=45/46) of
the patients using ICE and TEE respectively. Device selection was based on LAA
measurements obtained intraoperatively, which were similar between the two groups.
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Financial impact of ICE-guidance

One of the major perceived concerns about the use of ICE during LAAC is the cost of the
procedure. A large comparative study (n=4213) found similar hospital costs and charges
when using ICE vs TEE during atrial septal defects closure 17. No published data is available
to date, however, comparing the cost of ICE and TEE during LAAC. In our study, we
randomly chose 10 patients who underwent ICE with local anesthesia and the same number
from the TEE group for cost comparison. The single-use ultrasound catheter is of particular
interest when considering the cost of the procedure, as opposed to the reusable TEE probes.
In our center, we used two different types of ICE catheter: ACUSON AcuNav™ and
ViewFlex™ Xtra. Their costs were $1,079 and $2,080, respectively. Other components that
increased the cost of the procedure is ICE technical fees and moderate sedation, when used
under local anesthesia. However, high TEE and anesthesia technical fees and recovery room
charges in the TEE group offset the ICE charges. In fact, overall hospital costs and charges
were similar between the two groups. Moreover, avoidance of GA when using ICE has
dropped the professional fees by over 60%. Re-sterilization of the ICE catheter, which is
only permitted in Germany and Eastern Europe 18, should further drop the cost of the
procedure.

Study Limitations:

We admit to some limitations in our study. Our sample was small and nonrandomized. We
chose all consecutive patients who underwent the procedure using ICE and then selected a
similar number of consecutive patients using TEE for comparison. LAAC using ICE was
done by operators with extensive experience using ICE, which might affect the
reproducibility of our results.

Conclusion:

ICE is safe, feasible, and comparable in cost to TEE during LAAC with a Watchman device.
Moreover, avoiding GA makes ICE a more convenient and less invasive option to high-risk
patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. ICE images of the LAA from different anatomical locations and 3D reconstruction of
the LA. a,d,g.

RAQO view of 3D reconstruction of the LA. b,e,h. LAO view of 3D reconstruction of the LA.
c. ICE view from the mitral annulus. f. ICE view from the LSPV. i. ICE view from the LA
body.

ICE: Intracardiac echocardiography RAO: Right anterior oblique. LAO: Left anterior
oblique. LSPV: left superior pulmonary vein. LA: left atrium. LAA: left atrial appendage
LCx: left circumflex artery GCV: great coronary vein
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Figure 2. ICE images of the LAA as viewed from different anatomical locations.
A. Right ventricular outflow tract (RVOT). B. LA body. C. LA body during cannulation of

the LAA. D. LA body with a Watchman device in LAA. E. Trans-mitral. F. Trans-mitral
with a Watchman device in LAA. ICE: Intracardiac echocardiography LAA: left atrial
appendage.
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Figure 3. Procedure and turnaround times.
Turnaround time, time from sedation start to puncture plus time from closure to out-of-

room.
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Figure 4.
Total hospital costs and charges and professional fees.

Heart Rhythm. Author manuscript; available in PMC 2020 March 01.

Page 14

Professional Fees

P <0.001

Professional Fees
CE mTEl



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Hemam et al.

Table 1.
Baseline Patient Characteristics
ICE (n=53) | TEE (n=51) | P-value

Age 77+10 767 0.656
Sex (male/female) 33/20 31/20 0.963
Mean CHA,DS,-VASC score 45+18 45+16 1.0

Congestive Heart Failure 10 (19%) 13 (25%) 0.564
Hypertension 43 (81%) 46 (90%) 0.300
Diabetes mellitus 18 (34%) 15 (29%) 0.774
Prior stroke or transient ischemic attack | 22 (42%) 17 (33%) 0.510
Vascular disease 21 (40%) 19 (37%) 0.963
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Peri-device flow on follow-

up TEE

Table 2.
Procedure Parameters
| ICE (n=53) | TEE (n=51) | P-value

Fluoroscopy time | 4827 | 73+47 | 0.004
LAA width | 21.27 +3.27 | 21.52 +4.68 | 0.762
LAA depth | 31.25 +6.50 | 28.47+7.23 | 0.069
Device size
21 mm 4 (8%) 1 (2%) 0.383
24 mm 2 (4%) 15 (29%) 0.001
27 mm 21 (40%) 12 (24%) 0.121
30 mm 14 (26%) 8 (16%) 0.272
33mm 12 (23%) 15 (29%) 0.573
Device compression | 19% + 7% | 15% + 6% | 0.003
Number of deployments | 1.74+1.29 | 2.04+1.26 | 0.236
Devices needing recapture | 43% | 54% | 0.379
Number of recaptures (median/IQR) | 11 | 212 | N/A
Number of devices/patient | 1.02+0.14 | 1.08 £0.27 | 0.156

f None | 32 (72%) | 32 (70%) | 0.946

Minimal (<smm) | 12 (26%)

13 (28%) | 0.949

>5 mm | 1 (2%)

| 1(2%) | 1.000

#

Page 16

A total of 13 patients did not have a follow-up TEE on record due to: comorbidities precluding the use of TEE (n=2), patient refusal (n=2), done at
an outside center (n=3), loss of contact (n=6).
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Table 3.

Hospital and Professional Charges: ICE with Local Anesthesia vs TEE

ICE with Local Anesthesia TEE P-value
Medical Supplies $99,632 + $1,587 $97,520 + $1,335 0.005
Clinical Lab/ECG $1,379 + $772 $2,112 + $793 0.051
Pharmacy $2,080 + $759 $4,798 + $2,739 0.007
Telemetry Room $2,333 + $482 $2,515 + $0 0.244
Intervention $12,562 + $0 $12,562 + $0 1.000
ICE Technical Fees $8,680 + $0 - N/A
Moderate Sedation $2,886 + $919 - N/A
TEE Technical Fees - $2,753 + $0 N/A
Anesthesia Technical Fees - $6,305 + $1,708 N/A
Recovery - $1,719 £ $603 N/A
Total hospital charge $128,275 + $2,310 $129,733 + $4,775 0.396
Professional fee $4,267 + $84 $11,736 + $2,002 <0.001
Global (hospital and professional) charges $132,202 + $1,988 $141,468 + $6,229 | <0.001
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Table 4.
Hospital Costs: ICE with Local Anesthesia vs TEE

ICE with Local Anesthesia TEE P-value
Cath Lab Supplies $19,750 + $553 $19,158 + $501 0.022
Clinical Lab/ECG $690 + $327 $157 + $109 <0.001
Pharmacy $516 + $292 $848 + $433 0.059
Telemetry Room $1,260 + $260 $1,335 + $57 0.385
Intervention $7,640 + $0 $7,640 + $0 1.000
ICE Technical Fees $1,538 + $0 - N/A
Moderate Sedation $1,593 + $582 - N/A
TEE Technical Fees - $140 + $0 N/A
Anesthesia Technical Fees - $284 + $39 N/A
Recovery - $1,948 + $684 N/A
Total hospital cost $32,290 + $1,001 $31,482 + $1,186 0.117
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