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Management of perioperative
anticoagulation in patients with
mechanical heart valve
replacement undergoing
laparoscopic cholecystectomy: a
case report of postoperative
cerebral embolism
Wei He1 and Panli Tang2*
1Department of Ophthalmology, Sichuan Taikang Hospital, Chengdu, China, 2Department of
Cardiothoracic Surgery, Sichuan Taikang Hospital, Chengdu, China
Patients with mechanical heart valve replacement require lifelong anticoagulation
therapy, and additional surgeries can pose a risk of bleeding and thromboembolic
events due to the need for perioperative anticoagulation management. Here, we
present a case report of a patient who underwent laparoscopic cholecystectomy
(LC) and endoscopic retrograde cholangiopancreatography (ERCP) after
mechanical heart valve replacement and experienced postoperative cerebral
embolism. The management of perioperative anticoagulation in these patients is
discussed, including strategies for minimizing the risks of bleeding and
thromboembolic events during and after surgery.
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1 Introduction

Mechanical heart valve replacement surgery remains a crucial intervention for patients

with valvular heart diseases, necessitating lifelong anticoagulation therapy to prevent

thromboembolic events (1). However, when these patients require additional surgeries,

particularly abdominal procedures, the management of perioperative anticoagulation

becomes challenging due to the delicate balance required to mitigate both bleeding and

thromboembolic risks (2). Despite the availability of guidelines from national

organizations and international societies, real-world scenarios often present complexities

that are not fully addressed by these guidelines. Herein, we present a case report

highlighting the complexities of managing perioperative anticoagulation in a patient

with a history of mechanical heart valve replacement who underwent laparoscopic

cholecystectomy and subsequently experienced postoperative cerebral embolism. The

motivation for reporting this case is threefold: (1) to illustrate the practical challenges

and clinical decision-making nuances in managing such high-risk patients, (2) to

underscore the importance of meticulous perioperative monitoring and individualized

patient management, and (3) to share insights and lessons learned that may contribute

to improved outcomes and inform future clinical practice. By detailing this case, we
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aim to provide valuable information for clinicians facing similar

situations and to emphasize the need for interdisciplinary

collaboration in managing complex cases involving

anticoagulation therapy.
2 Case presentation

The patient is a 53-year-old female who was admitted to the

emergency department due to upper abdominal pain for two

days. The physical examination showed there was no jaundice of

the skin and sclera, the abdomen was soft and flat, there was

tenderness in the left and right upper abdomen, but no muscle

tension or rebound pain, and Murphy’s sign was positive. An

urgent abdominal computed tomography (CT) scan upon

admission showed acute pancreatitis, multiple gallstones in the

gallbladder, and a high possibility of a stone at the lower end of

the common bile duct (see Figure 1). The 12-lead

electrocardiogram confirmed atrial fibrillation and the heart rate

was about 80 beats per minute. An urgent amylase test was

performed and the result was 3,573 U/L. Table 1 showed the

major laboratory values of the patient. Therefore, the patient was

admitted to our hospital with a diagnosis of “acute pancreatitis

and cholecystitis with gallstones” and was treated accordingly.

The patient had a history of rheumatic mitral stenosis and

underwent mechanical mitral valve replacement surgery 20 years

ago. She has been taking warfarin since the surgery and has not

experienced any thrombosis or bleeding. Beyond this, her

personal medical history showed no other problems.

During this hospitalization, the patient’s diagnosis was

relatively clear, and biliary-related acute pancreatitis was

considered the most likely cause. Therefore, the treatment plan

was to control the symptoms of pancreatitis first, and then

performed a LC and ERCP to achieve a radical cure. On the

second day of hospitalization, routine coagulation tests revealed a

prothrombin time (PT) of 29.80 s and an international

normalized ratio (INR) of 2.69. Considering the safety of the

surgery, warfarin was discontinued and replaced with
FIGURE 1

Urgent abdominal computed tomography (CT) scan upon admission showed
gallstones in the gallbladder; (B,C) The swelling of the pancreas with peri-p
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subcutaneous injection of 4100AXa units of low molecular

weight heparin (LMWH) calcium every 12 h, which was used

until the day before the surgery, totaling 18 days. Before the

surgery, an echocardiogram showed that the patient had mild

tricuspid regurgitation and mild pulmonary hypertension after

mechanical valve replacement of the mitral valve (see Figure 2).

There were no significant abnormalities found in cervical

vascular color doppler ultrasound and electrocardiogram, etc.

Before the surgery, the patient received anti-inflammatory drugs,

acid-inhibiting therapy and intravenous rehydration treatment.

The surgery was performed on after the symptoms of

pancreatitis improved significantly. The ERCP procedure revealed

a stone at the lower end of the common bile duct, which was

successfully removed. The bile duct was subsequently checked for

any residual stones, and none were found. The procedure also

confirmed choledocholithiasis as initially suggested by the CT

scan. During the LC, multiple gallstones were observed in the

gallbladder. The gallbladder was inflamed and thickened,

consistent with cholecystitis. The surgery was performed

smoothly with approximately 10 ml of intraoperative bleeding.

On the first day after the surgery, warfarin 2.5 mg was given

orally to the patient at night. On the second and fifth days after

the surgery, routine coagulation tests were reassessed, and the

results showed PT of 14.80 s and 17.60 s and INR of 1.17 and

1.45, respectively. On the seventh day after the surgery, the

patient experienced dizziness and fell to the ground while using

the toilet. She had unclear speech, left limb weakness, and was

immediately given electrocardiographic monitoring and oxygen

inhalation. Considering the patient’s symptoms and signs,

cardiovascular and cerebrovascular diseases were suspected.

Urgent cranial CT was performed, and a consultation with the

department of neurology was requested simultaneously. The

cranial CT showed slightly reduced density in the right frontal,

temporal, and parietal lobes compared to the contralateral side.

After consulting the department of neurology, occlusive

cerebrovascular disease was considered, and given the patient’s

medical history, the possibility of a cardiac embolism was high.

Therefore, digital subtraction angiography (DSA) examination
multiple gallstones in the gallbladder and acute pancreatitis. (A) Multiple
ancreatic exudation and liquid collection.
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TABLE 1 Major laboratory values of the patient.

Reference
range

The day of
admission

The 16th day after admission
(the 2nd day before operation)

The 2nd day
after operation

The 5th day
after operation

WBC(×109/L) 4.0–10.0 12.53 5.32 11.98 9.97

NEUT(%) 45–77 88.5 71.4 83.32 79.8

CRP(mg/L) ≤5.0 23.21 3.24 12.24 3.8

TBIL(μmol/L) 5.1–19.0 25.88 16.88 21.15 14.34

DBIL(μmol/L) 1.7–6.8 13.9 3.2 9.8 7.6

ALT(U/L) <41 15.32 9.9 67.8 45.1

AST(U/L) <40 9.8 8.8 55.3 37.9

ALP(U/L) 40–150 146.55 126.75 166.65 58.8

GGT(U/L) 11–50 235.52 66.53 88.43 49.3

TBA(μmol/L) <10 12.12 9.2 10.11 8.8

Blood amylase(U/L) 25–135 3,573 99 121 94

PT(s) 10.0–14.0 28.11 12.5 14.8 17.6

INR 0.8–1.5 2.6 1.12 1.17 1.45

WBC, white blood cell count; NEUT, neutrophil; CRP, C-reactive protein; TBIL, total bilirubin; DBIL, direct bilirubin; ALT, alanine transaminase; AST, aspartate aminotransferase; ALP,
alkaline phosphatase; GGT, glutamyl transpeptidase; TBA, total bile acid; PT, prothrombin time; INR, International Normalized Ratio.

FIGURE 2

The echocardiogram after the patient was admitted showed mild tricuspid regurgitation with no other significant abnormalities and the mechanical
mitral valve functioned normally. (A) The apical four-chamber view showed mild tricuspid regurgitation; (B) The apical four-chamber view shows
strong echogenicity of the mechanical mitral valve prosthesis with large “comet tail sign”; (C) Left ventricular long-axis view.
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and catheter-directed thrombectomy were recommended. On the

second day after the surgery, cranial CT was reexamined, which

showed a high-density shadow in the right middle cerebral artery

running area, considered to be related to stent implantation.

Additionally, there was an infarct in the right frontal, temporal,

and parietal lobes and brain swelling (see Figure 3). The patient

stayed in the ICU for 7 days, and her condition improved before

she was discharged.
FIGURE 3

Follow-up cranial CT scan after stent implantation revealed
hyperdensity in the right middle cerebral artery territory, indicating
changes related to the stent implantation, and an infarction in the
right frontal, temporal, parietal, and occipital lobes with brain
edema was identified.
3 Discussion

Patients who have undergone mechanical valve replacement

surgery need to receive lifelong anticoagulant therapy (3). If

these patients require surgery again in the future, doctors must

not only pay attention to the risk of bleeding during and after

the surgery, but also consider the risk of thromboembolism

brought about by perioperative anticoagulant prophylaxis (4). Of

course, for minor procedures such as tooth extraction, breast

lump excision, endoscopy, etc., anticoagulant therapy generally

does not need to be stopped. However, for major elective

operations, it is necessary to eliminate the anticoagulant effect in
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the body for a period of time before and after the operation.

Managing anticoagulation in patients with mechanical heart valves

undergoing non-cardiac surgery is complex and requires a balance

between reducing the risk of thromboembolism and minimizing

bleeding complications. Key strategies include preoperative risk

assessment to evaluate thromboembolic and bleeding risks,

discontinuation of warfarin approximately 5 days before surgery,

and initiation of bridging therapy with LMWH or unfractionated

heparin (UFH) (5). Intraoperative anticoagulation monitoring,

such as activated clotting time (ACT), may be considered for

high-risk patients. Postoperatively, warfarin should be resumed

12–24 h after surgery, with bridging therapy continued until the

INR is within the therapeutic range for at least 24–48 h (6).

Frequent monitoring of coagulation profiles, including daily anti-

Xa levels in patients receiving LMWH, is crucial to ensure

adequate anticoagulation. However, there is no consensus on the

safe duration of stopping anticoagulant therapy for non-cardiac

surgeries currently, and different regions and hospitals have

developed more than 10 schemes for stopping anticoagulant

therapy for patients with mechanical valve undergoing non-cardiac

surgery (7). Some scholars believe that it is relatively safe to stop

anticoagulant therapy for about one week due to excessive

anticoagulation or the need for non-cardiac surgeries (8), but this

puts the patient at a high risk of potential thrombosis (9).

Perioperative stroke refers to ischemic or hemorrhagic

cerebrovascular accidents that occur during or within 3–30 days

after surgery (10). Generally, these strokes are mainly ischemic or

thrombotic rather than hemorrhagic (11). Among this, emboli most

commonly originate from the heart, as the altered hemodynamics,

perioperative hypercoagulable state, and preventative anticoagulation

measures make the diseased or prosthetic heart valves the most

likely location for thrombus formation (12). The American College

of Chest Physicians (ACCP) guidelines recommend that oral

anticoagulants should be discontinued approximately 5 days before

major surgery to allow the INR to return to normal range, and

LMWH should be started as a “bridge therapy.” The dose and

frequency of LMWH injections depend on the individual patient’s

risk of thrombosis (13). Oral warfarin should be started 12–24 h

after surgery because it takes approximately 3–5 days for warfarin

to have an antithrombotic effect. Therefore, warfarin and LMWH

should be used in combination postoperatively until the INR

reaches therapeutic range and remains stable for 1–2 days before

discontinuing LMWH. The patient had two risk factors for brain

stroke: atrial fibrillation (AF) and a mechanical heart valve. AF is a

well-known significant risk factor for brain stroke (14), and it is

essential to perform a cardiac ultrasound before surgery in patients

with atrial fibrillation to rule out left atrial thrombi. In this case,

since the patient’s electrocardiogram monitoring before and after

surgery showed stable atrial fibrillation and preoperative cardiac

ultrasound did not detect any thrombi, we believe that the cerebral

embolism was more likely to have originated from the mechanical

heart valve. In addition, postoperative coagulation monitoring

showed a low INR, indicating insufficient anticoagulation, which

increased the risk of thrombus formation and embolism at the site

of the mechanical valve (15). Although we cannot completely rule

out atrial fibrillation as a source of the embolism, considering the
Frontiers in Surgery 04
patient’s medical history and postoperative clinical manifestations,

we believe that the mechanical heart valve is the more likely source

of the embolism. In addition, although the patient received “bridge

therapy” during perioperative preparation, the cessation of warfarin

was too long. They believed the patient was admitted with severe

symptoms of acute pancreatitis, which required urgent management

and a longer cessation of warfarin would help reduce the risk of

bleeding until the acute pancreatitis symptoms significantly

improved. However, from our perspective as cardiologists, such a

prolonged cessation inevitably increases the risk of thrombosis (16).

More importantly, the combination therapy of warfarin and

LMWH was not used after surgery, which inadvertently placed the

patient at high risk of thrombosis. This is a consequence of

insufficient clinical experience and errors in clinical decision-

making. Furthermore, in many primary hospitals in our country,

most patients who take oral warfarin are asked by doctors to stop

taking it immediately before admission for surgery, but this may

not be necessary because we do not yet know how many days of

preoperative preparation the patient needs. Just like this case, the

patient underwent surgery after recovering from pancreatitis, so the

preoperative preparation time was slightly longer. In retrospect, it

would have been possible to stop warfarin for 5–7 days after

pancreatitis had improved and to simultaneously administer

LMWH as “bridge therapy” until the day before surgery. Finally,

the author believes that for such patients, a transthoracic

echocardiography should be performed one day before or after

surgery to detect valvular thrombi early and reduce the risk of stroke.
4 Conclusion

Patients who have undergone mechanical valve replacement

surgery require lifelong anticoagulation therapy and additional

surgeries can pose a risk of bleeding and thromboembolic events

due to the need for perioperative anticoagulation management. It

is essential to carefully manage anticoagulation therapy during

and after surgery to minimize these risks. Until now, there is no

consensus on the safe duration of stopping anticoagulant therapy

for non-cardiac surgeries, and individualized management should

be based on the patient’s medical history, the type of surgery,

and the risks involved. Therefore, in cases involving complex

cardiac histories, interdisciplinary collaboration and consultation

are extremely important. In similar cases, we should strengthen

our cooperation with cardiologists to ensure that professional

cardiology advice is obtained during the critical periods before,

during, and after surgery.
Data availability statement

The data analyzed in this study is subject to the following

licenses/restrictions: the datasets presented in this article are not

readily available because of ethical/privacy restrictions. Requests

to access the datasets should be directed to the corresponding

authors. Requests to access these datasets should be directed to

tangpli@mail3.sysu.edu.cn.
frontiersin.org

mailto:tangpli@mail3.sysu.edu.cn
https://doi.org/10.3389/fsurg.2024.1404436
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


He and Tang 10.3389/fsurg.2024.1404436
Ethics statement

The studies involving humans were approved by

Sichuan Taikang Hospital Ethics Review Committee. The

studies were conducted in accordance with the local

legislation and institutional requirements. Written informed

consent for participation was not required from the

participants or the participants’ legal guardians/next of

kin in accordance with the national legislation and

institutional requirements. Written informed consent was

obtained from the individual(s) for the publication of

any potentially identifiable images or data included in

this article.
Author contributions

WH: Software, Supervision, Writing – review & editing.

PT: Data curation, Resources, Supervision, Validation,

Writing – original draft, Writing – review & editing.
Frontiers in Surgery 05
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Dong MF, Ma ZS, Ma SJ, Chai SD, Tang PZ, Yao DK, et al. Anticoagulation
therapy with combined low dose aspirin and warfarin following mechanical heart
valve replacement. Thromb Res. (2011) 128(5):e91–94. doi: 10.1016/j.thromres.2011.
07.006

2. Lavikainen LI, Guyatt GH, Sallinen VJ, Karanicolas PJ, Couban RJ, Singh T, et al.
Systematic reviews and meta-analyses of the procedure-specific risks of thrombosis
and bleeding in general abdominal, colorectal, upper gastrointestinal, and
hepatopancreatobiliary surgery. Ann Surg. (2024) 279(2):213–25. doi: 10.1097/SLA.
0000000000006059

3. Jafri SM. Periprocedural thromboprophylaxis in patients receiving chronic
anticoagulation therapy. Am Heart J. (2004) 147(1):3–15. doi: 10.1016/j.ahj.2003.06.
001

4. Iqbal CW, Cima RR, Pemberton JH. Bleeding and thromboembolic outcomes for
patients on oral anticoagulation undergoing elective colon and rectal abdominal
operations. J Gastrointest Surg. (2011) 15(11):2016–22. doi: 10.1007/s11605-011-
1611-x

5. Holzheimer RG. Low-molecular-weight heparin (LMWH) in the treatment of
thrombosis. Eur J Med Res. (2004) 9(4):225–39.

6. Xue L, Singla RK, Qin Q, Ding Y, Liu L, Ding X, et al. Exploring the complex
relationship between vitamin K, gut microbiota, and warfarin variability in cardiac
surgery patients. Int J Surg. (2023) 109(12):3861–71. doi: 10.1097/JS9.
0000000000000673

7. Ali M, Becker RC. Bridging anticoagulation with mechanical heart valves: current
guidelines and clinical decisions. Curr Cardiol Rep. (2020) 22(11):130. doi: 10.1007/
s11886-020-01390-2

8. Bontinis V, Theodosiadis E, Bontinis A, Koutsoumpelis A, Donikidis I,
Giannakopoulos N-N, et al. A systematic review and meta-analysis of periprocedural
bridging for p atients with mechanical heart valves undergoing non-cardiac
interventions. Thromb Res. (2022) 218:130–7. doi: 10.1016/j.thromres.2022.08.022
9. Goldhaber SZ. “Bridging” and mechanical heart valves: perils, promises, and
predictions. Circulation. (2006) 113(4):470–2. doi: 10.1161/CIRCULATIONAHA.
105.598268

10. Kim J, Gelb AW.: predicting perioperative stroke. J Neurosurg Anesthesiol. (1995)
7(3):211–5. doi: 10.1097/00008506-199507000-00020

11. Limburg M, Wijdicks EF, Li H. Ischemic stroke after surgical procedures: clinical
features, neuroima ging, and risk factors. Neurology. (1998) 50(4):895–901. doi: 10.
1212/wnl.50.4.895

12. Bateman BT, Schumacher HC, Wang S, Shaefi S, Berman MF. Perioperative
acute ischemic stroke in noncardiac and nonvascular surgery: incidence, risk
factors, and outcomes. Anesthesiology. (2009) 110(2):231–8. doi: 10.1097/ALN.
0b013e318194b5ff

13. Douketis JD, Berger PB, Dunn AS, Jaffer AK, Spyropoulos AC, Becker RC, et al.
The perioperative management of antithrombotic therapy: American college of chest
physicians evidence-based clinical practice guidelines (8th edition). Chest. (2008) 133
(6 Suppl):299s–339. doi: 10.1378/chest.08-0675

14. January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JC Jr, et al.
2014 AHA/ACC/HRS guideline for the management of patients with atrial fibrillation:
executive summary: a report of the American College of Cardiology/American Heart
Association task force on practice guidelines and the heart rhythm society. Circulation.
(2014) 130(23):2071–104. doi: 10.1161/CIR.0000000000000040

15. Labaf A, Svensson PJ, Renlund H, Jeppsson A, Själander A. Incidence and risk
factors for thromboembolism and major bleeding in patients with mechanical valve
prosthesis: a nationwide population-based study. Am Heart J. (2016) 181:1–9.
doi: 10.1016/j.ahj.2016.06.026

16. Diener HC, Aisenberg J, Ansell J, Atar D, Breithardt G, Eikelboom J, et al.
Choosing a particular oral anticoagulant and dose for stroke prevention in
individual patients with non-valvular atrial fibrillation: part 1. Eur Heart J. (2017)
38(12):852–9. doi: 10.1093/eurheartj/ehv643
frontiersin.org

https://doi.org/10.1016/j.thromres.2011.07.006
https://doi.org/10.1016/j.thromres.2011.07.006
https://doi.org/10.1097/SLA.0000000000006059
https://doi.org/10.1097/SLA.0000000000006059
https://doi.org/10.1016/j.ahj.2003.06.001
https://doi.org/10.1016/j.ahj.2003.06.001
https://doi.org/10.1007/s11605-011-1611-x
https://doi.org/10.1007/s11605-011-1611-x
https://doi.org/10.1097/JS9.0000000000000673
https://doi.org/10.1097/JS9.0000000000000673
https://doi.org/10.1007/s11886-020-01390-2
https://doi.org/10.1007/s11886-020-01390-2
https://doi.org/10.1016/j.thromres.2022.08.022
https://doi.org/10.1161/CIRCULATIONAHA.105.598268
https://doi.org/10.1161/CIRCULATIONAHA.105.598268
https://doi.org/10.1097/00008506-199507000-00020
https://doi.org/10.1212/wnl.50.4.895
https://doi.org/10.1212/wnl.50.4.895
https://doi.org/10.1097/ALN.0b013e318194b5ff
https://doi.org/10.1097/ALN.0b013e318194b5ff
https://doi.org/10.1378/chest.08-0675
https://doi.org/10.1161/CIR.0000000000000040
https://doi.org/10.1016/j.ahj.2016.06.026
https://doi.org/10.1093/eurheartj/ehv643
https://doi.org/10.3389/fsurg.2024.1404436
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Management of perioperative anticoagulation in patients with mechanical heart valve replacement undergoing laparoscopic cholecystectomy: a case report of postoperative cerebral embolism
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


