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Pregnancies are rare in women with chronic renal failure requiring hemodialysis. Although a chance of successful pregnancy and delivery in hemodialysis women has increased over the years, it is still very low, and with high maternal and fetal mortality and morbidity rate compared to normal population. And cesarean section is usually used for delivery. The first case was a 32-year-old Chinese woman with chronic kidney disease stage V undergoing maintenance hemodialysis for six years. The second case was also a 32-year-old patient with a 6-year history of hemodialysis for chronic glomerulonephritis. And due to a history of atrial septal defect and hypertension she received intensive hemodialysis during pregnancy. Both cases were scheduled for cesarean delivery under epidural anesthesia. To help develop reasonable anesthetic methods and management objectives for such patients, we described our anesthetic management and performed a literature search on published cases of cesarean section with chronic renal failure undergoing hemodialysis.
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INTRODUCTION

Patients with chronic kidney disease (CKD) are less able to make the renal adaptations needed for a healthy pregnancy. In the past, any degree of renal impairment was considered incompatible with pregnancy and those patients were usually advised to terminal the pregnancy (1). In fact, since a study in 1971 reported the first case of a 35-year-old end-stage renal failure woman on hemodialysis (HD) who achieved a full-term pregnancy, the further cases followed (2). The effect of pregnancy on maternal kidney disease may manifest as a loss of renal function. CKD, even when mild, can lead to the high risk of adverse pregnancy outcomes, including preeclampsia, preterm delivery, and small-for-gestational age infants or neonatal intensive care unit (NICU) admission, and these risks increase with the severity of the underlying renal dysfunction, degree of proteinuria, as well as the frequent coexistence of hypertension (3). A study reported that compared to patients without kidney disease, those with kidney disease had 52% increased odds of preterm delivery and 33% increased odds of delivery via cesarean section (4). Compared with babies born to parturients without kidney disease, babies born to parturients with kidney disease had 71% increased odds of admission to neonatal intensive care unit (NICU) or infant death and the chance of low birth weight has tripled (4).

Anesthesia for such patients entails many risks, such as changes increased gastric acid secretion, cardiovascular instability, in drug metabolism and platelet dysfunction (5). For such patients, anesthesia management is very important, but few literatures mentioned it at present. In this paper we obtained the written informed consent of the patients and shared our experience of epidural anesthesia in parturients with chronic renal failure (CRF) on HD.



CASE REPORT


Case 1

A 32-year-old woman with 3 gravida and one para (G3P1) was scheduled for cesarean delivery at 36 weeks and two days’ gestation. She had delivered a live baby 12 years before due to umbilical cord around the neck. She weighed 63.5 kg and was 150 cm tall. She had a 17-year history of chronic glomerulonephritis and has been on HD three times per week after progressing to CKD stage V six years before. The family history of this patient was unremarkable. During pregnancy, the patient’s renal function was stable without complications such as anemia, hypertension, and edema. She was admitted to the hospital for cesarean section due to obstetrical B-ultrasound indicating severe fetal growth restriction (FGR). She received heparin-free HD 13 h before operation. Her laboratory data during her admission is summarized in the Table 1.


TABLE 1 | Preoperative, postoperative and discharge laboratory values.
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Noninvasive blood pressure (NIBP:100/62 mmHg), electrocardiography (ECG), heart rate (HR:95/ min), and SpO2 (98%) were monitored after entering the operating room and invasive arterial catheterization was performed from the right radial artery under local anesthesia (because an arteriovenous fistula was being used for HD on the left side). After checking the normal thrombelastography (TEG) and activated clotting time of whole blood (ACT), and their international normalized ratio (INR), prothrombin time (PT), activated partial thromboplastin time (APTT) and platelet count are normal, considering that there was no contraindication of epidural anesthesia, we decided to perform cesarean section under epidural anesthesia.

Epidural anesthesia with 5 mL test dose of 2% lidocaine was successfully performed at the L1-2 intervertebral space in the right-lateral position. After 5 min, there was no general spinal anesthesia and local anesthetic poisoning, and 2% lidocaine 7 mL was added. Epidural anesthesia level having reached the T8 to S dermatomes, the operation was started. A 1,770 g baby with an Apgar score of 10 in one minute and 10 in five minutes was delivered 12 min after the beginning of surgery. Invasive blood pressure and HR were stable during the surgery and Figure 1 shows the values. No headache, nausea or vomiting were present during surgery. The operation lasted for 50 min, with 1,100 mL intraoperative crystalloid fluid, 200 mL bleeding, and no urine.


[image: Figure 1]
FIGURE 1 | BP and HR of case 1 after epidural anesthesia. SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean artery pressure; HR, hearte rate.


After the operation, the epidural catheter was removed after measuring the anesthesia level (T10-S). No bleeding was observed at the puncture point, and the patient was sent back to the ward after the patient controlled intravenous analgesia (PCIA) was placed.



Case 2

Another 32-year-old G4P1 woman had a 6-year history of dialysis for chronic glomerulonephritis. Her weight was 62 kg and her height was 158 cm. The parturient had a history of atrial septal defect and hypertension and received intensive HD (5 / week) during pregnancy. The patient regularly took nifedipine controlled-release tablets 30 mg QD for hypertension. During pregnancy, her blood pressure was poorly controlled, fluctuating between 150–190/70–100 mmHg, and it was deemed necessary to add labetalol. The patient has anemia and disorders of electrolytes like most patients with end-stage renal disease. She used erythropoietin (EPO) regularly for a long time and increased the dose during pregnancy. Preoperative investigations showed hemoglobin of 10 g/dL and normal serum potassium. During pregnancy, the woman did not have edema of both lower extremities. A decision to perform cesarean section was taken at 33 weeks and 5 days due to heart failure in the context of a viral infection. Her Brain Natriuretic Peptide (BNP) was over 35,000 ng/L. And the echocardiogram of this patient showed atrial septal defect, left atrium and left ventricle enlargement, pulmonary artery systolic pressure (PASP) 35 mmHg, and left ventricular ejection fraction (LVEF) 42%. Her last dialysis was performed 17 h before surgery using heparin-free HD.

In the operation room, monitoring included NIBP (176/99 mmHg), ECG, HR (106/min), and SpO2 (99%), but urine output was not monitored. Invasive arterial catheterization was performed and the TEG was normal. Epidural anesthesia was successfully given at the L2-3 intervertebral space using 4 mL 2% lidocaine in the right-lateral position. 11 mL 2% lidocaine was added after observation without general spinal anesthesia and local anesthetic poisoning. The operation began when the anesthesia level having reached the T8 to S dermatomes. After 7 min, a 1,885 g live baby was delivered (Apgar score: 9-9). Hypotension occurred after the baby was delivered, and we injected 50 µg phenylephrine intravenously and her BP and HR during the surgery are shown in Figure 2. The operation lasted for 42 min, with 600 mL intraoperative crystalloid fluid, 200 mL bleeding. Her cardiac and renal condition was not aggravated during the surgery.


[image: Figure 2]
FIGURE 2 | BP and HR of case 2 after epidural anesthesia. SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP, mean artery pressure; HR, hearte rate. *intravenous injection of 50 µg phenylephrine.


After the surgery, no complications of anesthesia were observed, the epidural catheter was removed after measuring the anesthesia level (T10-S) and the patients was transferred to the cardiology intensive care unit (CCU) for further monitoring and returned to the ward the day after the operation. Both newborns were transferred to NICU.

Both mothers returned to heparin-free dialysis on the first postoperative day. During the following days, the two women were in stable condition, and recovered without any anesthesia-related complications such as epidural hematoma occurred headache, nausea or neurological deficit. They continued regular dialysis 3 times per week after they were discharged from the hospital. Table 1 shows their laboratory data for the day after the operation and the last data before discharged. After months of follow-up, their renal function has been stabilized by regular HD and their babies are growing up healthily. Table 2 shows the maternal and infant outcomes of the two cases.


TABLE 2 | Maternal and infant outcomes.
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DISCUSSION

Chronic renal failure (CRF) is the common outcome of the continuous progression of all kinds of CKD. Because of the damage of renal parenchyma, the basic renal function cannot be maintained. Pregnancy is uncommon in patients with end-stage renal failure. Uremia-associated hypothalamic-pituitary dysfunction and malnutrition usually result in amenorrhea and anovulation, and thus disturbances in menstruation and fertility are commonly encountered in women with CRF, leading to a low pregnancy rate in these patients (6). In addition, due to the teratogenic effect of drugs the fertility of patients with kidney disease is reduced (3, 7). However, the number of pregnant women treated with long-term HD has been increasing recently. Even with unwanted pregnancy, achieving successful pregnancy in such patients is challenging as adverse pregnancy outcome including preeclampsia, FGR, preterm delivery and accelerated loss of maternal renal function is significantly increased with higher degrees of renal impairment (3, 8, 9). In addition, anemia, vitamin D deficiency and chronic hypertension are comorbidities that are associated with adverse pregnancy outcome and can develop secondary to underlying CKD (9). CKD may affect placental perfusion and lead to placental insufficiency (7, 10). Additionally, fetuses with placental insufficiency habitually shunt blood away from nonessential organs, such as kidneys, to decrease urine output and thus amniotic fluid volume, leading to oligohydramnios and even fetal distress (7). It is important to control anemia because it is a significant cause of left ventricular hypertrophy, heart failure and angina. As women with CKD may have insufficient capacity for a gestational increase in EPO production, supplementation with synthetic EPO may be required (9). The hematocrit should be optimized before surgery. The correction of anemia also helps to improve platelet dysfunction associated with renal failure (11). Hypertension is the most common life-threatening problem in these patients. Controlling hypertension is an important part of CKD management during pregnancy and ideal blood pressure control should be optimized before pregnancy (3). The safety of antihypertensive drugs in pregnancy is based on historical, retrospective analyses and favours older classes of drugs, including the adrenergic receptor agonists labetalol and methyldopa and the calcium channel blocker nifedipine (9). Hyperkalemia is another important problem for patients with CRF. Hyperkalemia is usually induced by insufficient hemodialysis, acidosis, hypoxemia, and decreased body temperature. It is generally believed that preoperative fasting can reduce the level of potassium. However, a previous study found that the hormone response to fasting may transfer the potassium from the intracellular to the extracellular space (12). Therefore, close monitoring of electrolyte status during the perioperative period is necessary.

Due to presence of severe FGR and high induction rate for maternal indications like severe preeclampsia or worsening renal function, the incidence of cesarean section in pregnancy with CKD is higher (1). And the number of pregnant women with CRF requiring HD has increased recently. For patients undergoing cesarean section with HD, the choice of anesthetic methods and intraoperative management are very important. The primary task of the selection of anesthetic methods for such patients is to ensure the safety of the mother and the fetus, to minimize the adverse effects of pregnancy and kidney disease on mother and consequent effects on the fetus, and to avoid aggravating the renal failure of patients (13). Patients with CRF have a high risk of anesthesia, to help choose the appropriate anesthetic technique for such patients, a literature search of published case reports of pregnancy associated with CRF requiring HD was performed and listed in Table 3.


TABLE 3 | Pregnancy cases in patients with CRF requiring HD in review.
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Regional anesthesia and general anesthesia are both used for cesarean delivery and both have advantages and disadvantages. It is important to clarify what type of anesthesia is more suitable for such patients. CKD may affect both the pharmacokinetics and the pharmacodynamics of a drug. In general anesthesia, there is a possibility of altered drug clearance leading to accumulation of active metabolites which could be nephrotoxic (18). And general anesthesia may lead to decreased renal blood flow in such patients, thus affecting drug clearance rate, duration of action and efficacy intensity (19). In addition, decreased gastric motility and delayed gastric emptying in parturients may increase the risk of aspiration during general anesthesia (11, 19). When general anesthesia is performed on patients with CKD, it is necessary to consider the effects of an altered clearance, the production and accumulation of active metabolites, and the risk of aggravating pre-existing kidney disease on drug administration (13). In addition, these neonates often have intrauterine growth retardation, low birth weight and premature delivery are prone to the adverse effects of anesthetic agents (13). Due to the rapid and predictable effects of general anesthesia, the majority being performed for lack of time in the setting of an emergency delivery such as severe fetal distress, or in cases of failure or contraindications of intrathecal anesthesia (20).

In cesarean delivery, regional anesthesia using spinal or epidural anesthesia is a safe technique to minimize the risk of fetal depression and aspiration pneumonia in the mother (13). Compared with general anesthesia, it is possible for regional anesthesia to establish a connection between the mother and newborn immediately after delivery. However, abnormal coagulation function in patients with CRF and long-term HD treatment may increase the risk of intrathecal anesthesia bleeding. There is no absolute contraindication to regional blocks in women with CRF undergoing HD. Some literatures have pointed out that if anticoagulants have been used during HD, at least six hours should elapse before siting a regional block (11, 16, 21). It is wise to confirm that clotting is normal by checking the APTT, PT and TEG. Spinal anesthesia is a safe technique for such women. The dosage of local anesthetic agents which are used for spinal anesthesia has been reported to exert no influence upon the baby (5). However, most cases of spinal anesthesia experience hypotension followed by decreased uterine blood flow (5), which in severe cases can cause dizziness, nausea and vomiting.

Compared with general anesthesia and spinal anesthesia, epidural anesthesia can be used for cesarean section after labor analgesia failure and for postoperative analgesia after cesarean section. In our case, B-ultrasound of both parturients showed severe FGR, and one of the parturients was complicated with atrial septal defect. Compared with general anesthesia, epidural anesthesia can reduce venous return and alleviate the cardiac burden (22). In addition, epidural anesthesia is easier to maintain hemodynamic stability than spinal anesthesia (22). In order to avoid the effect of general anesthesia on maternal and fetal prognosis and unstable hemodynamic caused by spinal anesthesia, we chose epidural anesthesia. Previous literatures have pointed out that cesarean section under epidural anesthesia is safe for patients with heart disease (22, 23). However, before performing epidural anesthesia, attention must be paid to the coagulation function of CRF patients undergoing dialysis.

HD without heparin has long been used in maintenance dialysis patients with bleeding risk (24). In chronic HD patients with high risk of bleeding, heparin-free HD is now considered as a good option and recommended by anesthesiologists (25). In addition, thromboprophylaxis in these women was also important. The perioperative management for the two patients including thromboprophylactic agent administration was based on the collaboration of a multidisciplinary team (MDT), which was comprised of obstetrician, nephrologist, cardiologist, anesthesiologist and neonatologist. According to the suggestion of the experts in the MDT, the two patients had a relatively low risk for venous thromboembolism (VTE) during pregnancy and after surgery. Furthermore, coagulation tests and ultrasonography revealed no signs of VTE. As a result, thromboprophylactic agent was not administered during perioperative period. In our case, heparin-free dialysis was performed one day before the operation. After the preoperative examination confirmed that the blood coagulation function and internal environment were normal, the cesarean section was successfully completed under epidural anesthesia. No complications of epidural anesthesia occurred in the postoperative follow-up, and their renal function were stable. It is suggested that with careful and effective monitoring preoperatively and intraoperatively, epidural anesthesia can be safely performed for cesarean section in patients undergoing heparin-free HD.



CONCLUSION

Renal disease, either preexisting or occurring during pregnancy may impair maternal and fetal health. Although the number of pregnant women undergoing HD is rare, the risk of anesthesia is extremely high and there are multiple anesthetic considerations in such parturients. The choice of anesthesia for such patients should be made on an individual basis. Based on our cases, we consider that epidural anesthesia is safe to the patients with CRF requiring HD if there are no coagulation abnormalities. And heparin-free HD is considered as a good option for such patients to reduce the risk of bleeding during the perioperative period. However, the number of cases in this study is small, and a large number of studies are required to determine the safety of epidural anesthesia for such patients. In addition, since the condition of two patients remained stable, the central venous pressure was not monitored during the operation. if possible, it is necessary to strengthen intraoperative hemodynamic monitoring. In short, by perfecting relevant examinations before operation, correcting patient's internal environment and blood coagulation function and closely monitoring during the operation, the patient can still achieve a good outcome.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



AUTHOR CONTRIBUTIONS

TZ was responsible for reviewing publications and drafting of the manuscript. XX, YJ and HC were responsible for drafting of the manuscript and collecting the relevant data. JJ was responsible for the conception of the review, supervision, and critical revision of the manuscript. All authors contributed to the article and approved the submitted version.



REFERENCES

1. Bharti J, Vatsa R, Singhal S, Roy KK, Kumar S, Perumal V, et al. Pregnancy with chronic kidney disease: maternal and fetal outcome. Eur J Obstet Gynecol Reprod Biol. (2016) 204:83–7. doi: 10.1016/j.ejogrb.2016.07.512

2. Confortini P, Galanti G, Ancona G. Full term pregnancy and successful delivery in a patient on chronic hemodialysis. Proc Eur Dial Transpl Assoc. (1971) 8:74–80.

3. Hui D, Hladunewich MA. Chronic Kidney Disease and Pregnancy. Obstet Gynecol. (2019) 133:1182–94. doi: 10.1097/AOG.0000000000003256

4. Kendrick J, Sharma S, Holmen J, Palit S, Nuccio E, Chonchol M. Kidney disease and maternal and fetal outcomes in pregnancy. Am J Kidney Dis. (2015) 66:55–9. doi: 10.1053/j.ajkd.2014.11.019

5. Otani M, Niwa H, Amaki Y. Anesthetic management of a parturient with a diagnosis of chronic renal failure for cesarean section. J Anesth. 14:35–7. doi: 10.1007/s005400050007

6. Hou S. Pregnancy in women treated with dialysis: lessons from a large series over 20 years. Am J Kidney Dis Off J Natl Kidney Found. (2010) 56:5–6. doi: 10.1053/j.ajkd.2010.05.002

7. Yu P, Diao W, Tang Q, Jiang X. A successful pregnancy and parturition in a patient with anuria undergoing maintenance hemodialysis for 6 years: a case report of a 3-year-follow-up. BMC Pregnancy Childbirth. (2015) 15:218. doi: 10.1186/s12884-015-0642-9

8. Davison JM. Chronic renal disease in pregnancy. Obstet Gynaecol. (2011) 1:29–32. doi: 10.1576/toag.1999.1.2.29

9. Wiles KS, Nelson-Piercy C, Bramham K. Reproductive health and pregnancy in women with chronic kidney disease. Nat Rev Nephrol. (2018) 14:165–84. doi: 10.1038/nrneph.2017.187

10. Dhir S, Fuller J. Case report: Pregnancy in hemodialysis-dependent end-stage renal disease: anesthetic considerations. Can J Anesth. (2007) 54:556–60. doi: 10.1007/BF03022320

11. Zencirci B. Safe spinal anesthesia in a woman with chronic renal failure and placenta previa. Int J Gen Med. (2010) 3:153–6. doi: 10.2147/ijgm.s11421

12. Trainor D, Borthwick E, Ferguson A. Perioperative Management of the Hemodialysis Patient. Semin Dial. (2011) 24:314–26. doi: 10.1111/j.1525-139X.2011.00856.x

13. Modi MP, Vora KS, Parikh GP, Shah VR, Misra V V, Jasani AF. Anesthetic management in parturients with chronic kidney disease undergoing elective Caesarean delivery: our experience of nine cases. Indian J Nephrol. (2014) 24:20–3. doi: 10.4103/0971-4065.125051

14. Kobayashi H, Matsumoto Y, Otsubo O, Otsubo K, Naito T. Successful pregnancy in a patient undergoing chronic hemodialysis. Obstet Anesth Dig. (1981) 1:113. doi: 10.1097/00132582-198112000-00018

15. Azuma K, Nakamoto T, Terai T, Nishikawa K, Fujimori M. [Cesarean section under spinal anesthesia for a patient with chronic renal failure]. Masui Japanese J Anesthesiol. (1996) 45:880.

16. Fernandes SD, Suvarna D. Anesthetic considerations in a patient of autosomal dominant polycystic kidney disease on hemodialysis for emergency cesarean section. J Anaesthesiol Clin Pharmacol. (2011) 27:400–2. doi: 10.4103/0970-9185.83694

17. Cao Y, Zhang Y, Wang X, Zhang Y, Fan Y, Shi H, et al. Successful pregnancy and delivery in uremic patients with maintenance hemodialysis: A case report. Med (United States). (2018) 97:13614. doi: 10.1097/MD.0000000000013614

18. Kapoor H, Krishnan KP, Rajeev K. Anesthetic management for cesarean section in chronic renal failure. J Obstet Anaesth Crit Care. (2014) 4:81. doi: 10.4103/2249-4472.143878

19. Devroe S, Van De Velde M, Rex S. General anesthesia for caesarean section. Curr Opin Anaesthesiol. (2015) 28:240–6. doi: 10.1097/ACO.0000000000000185

20. Palanisamy A, Mitani AA, Tsen LC. General anesthesia for cesarean delivery at a tertiary care hospital from 2000 to 2005: a retrospective analysis and 10-year update. Int J Obstet Anesth. (2011) 20:10–6. doi: 10.1016/j.ijoa.2010.07.002

21. Horlocker TT, Wedel DJ, Benzon H, Brown DL, Kayser Enneking F, Heit JA, et al. Regional anesthesia in the anticoagulated patient: defining the risks (The Second ASRA Consensus Conference on Neuraxial Anesthesia and Anticoagulation). In: Regional anesthesia and pain medicine. W.B. Saunders. p. 172–97. doi: 10.1053/rapm.2003.50046

22. Gu J, Cai Y, Liu B, Lv S. Anesthetic management for cesarean section in a patient with uncorrected double-outlet right ventricle. Springerplus. (2016) 5:415. doi: 10.1186/s40064-016-2075-y

23. Aspi MTB, Ocsan PMF. The use of point-of-care assessments and advanced hemodynamic monitoring in a patient with Eisenmenger syndrome for cesarean section: a case report. Int J Surg Case Rep. (2021) 89:106601. doi: 10.1016/j.ijscr.2021.106601

24. Schwab SJ, Onorato JJ, Sharar LR, Dennis PA. Hemodialysis without anticoagulation. One-year prospective trial in hospitalized patients at risk for bleeding. Am J Med. (1987) 83:405–10. doi: 10.1016/0002-9343(87)90748-0

25. Brunot V, Serre JE, Mourad G, Klouche K, Pernin V. Heparin-free renal replacement therapy for chronic hemodialyzed patients at high risk for bleeding: a comparison of on-line predilution hemodiafiltration with conventional hemodialysis. Hemodial Int. (2018) 22:463–73. doi: 10.1111/hdi.12668


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.

Copyright © 2022 Zhang, Xiong, Jiang, Chen and Jin. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/fsurg-09-848496-g001.jpg
180

150

-¥- SBP
120

—— DBP
90 ~#- MAP
60 -~ HR
30
0

Baseline 5min 10min 15min 30min 45min 60min





OPS/images/fsurg-09-848496-g002.jpg
210

180

150 *

120

90

60

30

$h ok

SBP
DBP
MAP
HR





OPS/images/Table_2.jpg
Discharge HD frequency Renal function  BP and medication Anemia and medication  Infant outcome

Gase 1 The third day after operation  3/week stable Normal /~ Sightly lower /~ survived

Gase2 One week afteroperation  3/week stable Sightly higher / nifedipine Slightly lower /EPO survived
controlled-release tablets 30 mg QD

HD, hemodialysis: BP, blood pressure; QD, quaque die; EPO, erythropoletin.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Case Report: Anesthesia for Cesarean Section in Parturients With Chronic Renal Failure Requiring Hemodialysis: Case Reports and Literature Review

		Introduction



		Case Report



		Case 1



		Case 2











		Discussion



		Conclusion



		Data Availability Statement



		Author Contributions



		References



















OPS/images/cover.jpg
’ frontiers
in Nutrition

Case Report: Anesthesia for Cesarean Section in
Parturients With Chronic Renal Failure Requiring
Hemodialysis: Case Reports and Literature Review





OPS/images/Table_1.jpg
Preoperative Postoperative (the day Discharge
after the operation)
Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
Blood RBC (x10%/1) 333 359 295 346 3.07 347
Hemoglobin (g/dL) 117 100 101 100 10.6 98
Haematocrit (%) 361 335 314 324 324 315
Platelet count (x10°1) 161 339 146 352 174 324
Coagulation tests INR 092 1.06 - - - =
PT (seconds) 105 122 - - - -
APTT (seconds) 27.4 28 - - - -
Fibrinogen (g/L) 694 522 - - - -
D-dimer (mg/L) 222 1.86 - - - -
Renal function and electrolytes Urea (mmolL) 187 342 189 - 1.6 391
Creatinine (umol/L) 978 927 888 - 666 1011
K (mmollL) a7 a7 41 5.6 41 53
Na (mmol) 139 138 - 136 135 132
Ca (mmolL) 223 231 215 s 207 219
Cl (mmollL) 105 103 - 29 29 93
Total protein (g/L) 62 70 - - 51 -
Albumin (g/L) 35 37 - - 27 -
Arterial blood gases PH 745 7.50 ] - s -
PaCO;, (mmHg) 34 33 - - - -
Pa0, (mmHg) 106 90 - - - -
HCO5 (mmoli) 242 257 - - = 2
Glucose (mmolL) 48 49 - - - -
TEG R (min) 73 54 - - - -
K (min) 14 08 - - - -
Angle (deg) 69.5 802 - - - -
MA (mm) 725 733 - - - -

ACT, sl dotiiey Wi of wiicls bioodt INFL ileinaiii norinaised ili: BT, prolivoibss o APTT. iolviled citial Siciaboukislli i TEG tvorbekisioousti:





OPS/images/Table_3.jpg
Author Year Gestation week  HD frequency  HD history (month)  Fetal weight(g)  Apgar Score  Anesthetic technique

Kobayashi (14) 1981 38wk and 6d. Shweek a8 1,320 57 epidural anesthesia
Azuma (15) 1996 38wk 4-week 120 25575 89 spinal anesthesia
Masako (5) 2000 32wk and 3d. Shweek 192 NR 89 general anesthesia
Dhir (10) 2007 36wk Thweek 144 1,729 68 epidural anesthesia
Zencirci (1) 2010 37wk and 5d Yweek 36 2,220 68 spinal anesthesia
Fernandes (16) 2011 NR Fwesk 2 2,000 -9 spinal anesthesia
Cao (17) 2018 31wk and 4d Fweek a8 1,700 8-10 general anesthesia
Zhang Thiscase 36wk and 2d Fweek 72 1,770 10-10 epidural anesthesia
Zhang Thiscase 33wk and 50 Shwesk 72 1,885 99 epidural anesthesia

HD, hemodialysis: NR, not reported.









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Nutrition





