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Objectives 

• Review assessments and interventions for complications of hemorrhage, surgical site 
infection and venous thromboembolism following cesarean birth 

• Discuss use of evidence-based bundles in management of cesarean birth complications. 
10 group classification system – Robson 

• Allows standardized comparisons of data 
• Identifies clinical scenarios driving changes in cesarean rates.  
• Hospitals and health organizations can use the Robson 10-Group Classification System to 

evaluate quality and processes associated with cesarean delivery. 
• Supported by WHO 

Severe Maternal Morbidity (SMM) 
• SMM affects more than 50,000 women/year 
• Women delivering by cesarean are at greater risk compared to women who deliver 

vaginally. 
 

Obstetric hemorrhage with cesarean birth 

Hemorrhage Definition 
Cumulative blood loss of greater than or equal to 1000mL or blood loss accompanied by 
signs and symptoms of hypovolemia within 24 hours after the birth process (includes 
intrapartum loss) regardless of route of delivery 

Risk Assessment tools 
Risk assessment tools have been shown to identify 60-85% of patients who will 
experience a hemorrhage in the postpartum period  
Examples: 
Postpartum Hemorrhage Risk Assessment Tool (AWHONN) 
Risk assessment tool: ACOG Safe Motherhood Initiative; CMQCC Obstetric Hemorrhage 
Toolkit 

When should I do hemorrhage risk assessment? 
Antepartum, On admission, Throughout birthing process, Postpartum 

Underlying Etiology for Hemorrhage: Tone, Tissue, Trauma, Thrombin 
Volume vs. symptoms 
Management plan Goals: Maintain SBP > 90mmHg; Urine output > 30mL/hr (Foley required); 
Normal mental status 

• Identify source of hemorrhage 
• AWHONN recommends that cumulative blood loss be formally measured or quantified 

after every birth. 
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• Requires additional resources 
• 2 large bore IV’s 
• Judiciously infuse crystalloids while blood products are being obtained 
• Lactated Ringer's - mildly hypotonic solution for large-volume fluid replacement. 
• Sodium chloride at 0.9% concentration is close to the concentration in the blood  
• Accurate vital signs  
• Prevent hypothermia via use of external adjuncts for patient warming. 
• Use pulse ox 
• Maintain oxygenation 8-10L/min via nonrebreather mask 
• Discuss with anesthesia or ICU team need for invasive hemodynamic monitoring 

especially with large volume replacement and ease of blood draws with central line 
• Insert Foley catheter with urometer 
• Evaluate mental status 
• Critical labs: CBC, ABG and coagulation studies (fibrinogen, platelet count, fibrin 

degradation products).  
• Communicate! Alert charge nurse, OR team, IR readiness, blood bank 
• Make the mental shift from “normal delivery” to Life threatening emergency 
• Clarify between the Obstetrician and Anesthesiologist regarding who will primarily 

manage blood loss quantification, laboratory assessment, and blood component therapy 
• Insist that the MD evaluate at the bedside, not just on the phone 
• Learn from past experiences 
 

Surgical site infection following cesarean birth 

Incidence of SSI 
• Cesarean birth is the single most important factor associated with postpartum infection 

and carries a 5-20 fold increased risk of infection when compared to vaginal delivery  
• Some studies show up to 20% of all women develop a postpartum infection as:  

o Endometritis (3X more common after C/S in Stage 2 vs. Stage 1) 
o Wound infection and  
o Urinary tract infection  
o 85% occurring within 7 days of hospital discharge 

SSI Definition / Category 
• Superficial incisional 
• Deep incisional 
• Organ/space 

Evidence based bundle – surgical site infection 
• Preoperative washing for scheduled cesarean: 

o Lowers the microbial load and risk of surgical site contaminants 
o Shower or bathe with antimicrobial soap night before C/S 

• Consider vaginal cleansing 
o Immediately prior to the cesarean birth, especially for women with ruptured 

membranes and those who have labored prior to surgery.  
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o Currently, only povidone-iodine is approved for use in the vagina, (swab for 30 
seconds) however, off-label use of chlorhexidine solutions can be considered, 
especially in women with allergies to iodine 

• Utilize intraoperative skin preparation 
o chlorhexidine products or povidone iodine products 

• Prophylactic Antibiotics 
o A narrow-spectrum, first-generation cephalosporin:  cefazolin (Rx) 
o Women with a penicillin allergy: A single dose combination of clindamycin with 

an aminoglycoside is a second option 
o Timing: Ideally, the administration of prophylactic antibiotics should occur 60 

minutes prior to skin incision, whenever possible. 
o Administer additional doses of antibiotics or higher doses of antibiotics if 

indicated: 
o Surgical procedures lasting longer than 3–4 hours; Obesity; Excess blood loss 

• Hypothermia prevention 
o Hypothermia is associated with cardiac events, delayed surgical wound healing, 

surgical site infections, increased blood loss, increased hospital stay, and thermal 
discomfort. 

o Suggested methods to maintain temperature: 
▪ Forced air 
▪ Warmed blankets 
▪ Warmed IV fluid  
▪ OR temperature at 20–23º C (68–73º F) 

When should I do an infection risk assessment? 
Antepartum, On admission, Throughout birthing process, Postpartum 
 
Venous thromboembolism following cesarean birth 
Venous Thromboembolism (VTE) 
 Deep Vein Thrombosis (DVT)  80%   Pulmonary Embolism (PE)  20% 
Evidence based bundle: VTE prophylaxis 

• All women undergoing cesarean birth require 
o Knee-high mechanical prophylaxis (SCD) while in bed, prior to cesarean and 

continued postop until ambulatory 
o Early /encourage ambulation 
o Adequate hydration 

• Empiric prophylaxis is a reasonable option for strict antepartum bed rest >72 hrs. / or 1 
week  

• Anticoagulant therapy in pregnancy 
o Heparin (Safe in pregnancy, does not cross placenta) 

▪ Unfractionated (UFH) 
▪ Low molecular weight (LMWH) ex: Enoxaparin (Lovenox)  

fewer adverse effects 
More predictable therapeutic response 
Lower incidence of HIT (heparin induced thrombocytopenia) 
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Longer half-life (risk with neuraxial anesthesia) wait 12-24 hours 
▪ Protamine Sulfate 1mg by slow infusion is antidote 

When should I do VTE risk assessment? 
Antepartum (especially hospitalization) On admission, Throughout birthing process, Postpartum 
Risk factors for VTE 

Major Risk Factors Minor risk factors 

• BMI > 35kg/m2 at delivery 
• Immobility (strict antepartum bed rest >72 

hrs. / or 1 week) 
• Postpartum hemorrhage with C/S requiring 

blood transfusion or IR 
• Previous VTE 
• Preeclampsia with fetal growth restriction 
• Thrombophilia: e.g. Factor V Leiden 
• Medical condition: Lupus, heart disease, 

sickle cell disease 

• Postpartum infection 
• BMI > 30 kg/m2 
• Multiple gestation 
• Age > 40 
• Emergency cesarean 
• Smoking > 10 cigarettes/day 
• Fetal growth restriction 
• Preeclampsia 

 

 
Early Warning Systems 
Screening systems 

Progress is being made in the development of several obstetric early warning systems that 
will assist obstetric personnel in early identification of patients with suspected clinical 
deterioration in the most common areas of maternal mortality, including sepsis 

Maternal early warning criteria 
Early warning tools are activated by nonsevere, severe, or single abnormal triggers. Once 
triggers are noted or if a nurse is clinically uncomfortable with the woman’s presentation, the 
obstetric care provider is 
notified for additional 
evaluation. It is important to 
note these parameters when 
implementing an obstetric early 
warning system, since pregnancy 
and delivery alter the values 
compared to the non-pregnant 
state. 
 
 
 
 
 
 
 
 
 
 



7th Annual Teaming Up For Perinatal Care                                                                                       April 30, 2021 

 

5 
 

Enhanced Recovery After Surgery (ERAS) 
ERAS pathways enhance maternal recovery time and reduce short-term maternal morbidity 

• Minimal interruption of oral intake 
o Women are encouraged to drink clear fluids until 2 hours prior to surgery, and 

solid food is encouraged up to 6 hours prior to surgery.  
• Mitigation of intraoperative hypothermia 
• Provision of fluids and food in recovery 
• Thromboprophylaxis 
• Scheduled postoperative nonopioid oral analgesia 

o scheduled use of acetaminophen and NSAID   
o opioid medications reserved for breakthrough pain  

• Early removal of indwelling catheters 
o removed in the immediate postoperative period  

• Early mobilization 
 

Nursing Implications 
1. Participate in Severe Maternal Morbidity Reviews 

• Were significant risk factors for complications identified? 
• Was the suspicion of hemorrhage, sepsis or DVT made in a timely fashion?  
• Were appropriate uterotonics, antibiotics or anticoagulants used after diagnosis? How 

long to treatment? 
• Did the woman receive appropriate volume of IV fluids? 

2. Use risk assessment tools during the antepartum, intrapartum and postpartum periods to 
identify women giving birth by cesarean who are at increased risk for hemorrhage, surgical 
site infections, and venous thromboembolism 

3. Prepare for an obstetric hemorrhage through unit-based drills that use a rapid response 
team, access to vital resources, a hemorrhage supply cart, medications, and activation of an 
obstetric massive blood transfusion protocol. 

4. Reduce risk of a surgical site infection when following an evidence-based safety bundle 
including vaginal cleansing, skin preparation, timely antibiotic administration, and 
maintenance of thermoregulation. 

5. Use interventions such as early ambulation, adequate hydration, and pneumatic 
compression devices to reduce risk of venous thromboembolism. 

6. Review the Enhanced Recovery After Cesarean (ERAC) protocol and adopt it as part of 
routine care for women having cesarean birth (summary of the protocol, Killion, 2019) 

7. Continued work to reach consensus with maternal early warning systems to improve 
communication, reduce desensitization, and improve response 

8. Use the AWHONN (2019) evidence-based guideline of perioperative care of the pregnant 
woman to update unit policies and practices. 

9. Consider using the AWHONN postbirth warning signs handout for all women giving birth 
and educate women on early warning signs and potential complications of a cesarean birth 
as part of their discharge teaching. 
 

 



7th Annual Teaming Up For Perinatal Care                                                                                       April 30, 2021 

 

6 
 

References 
American College of Obstetricians and Gynecologists. (2017). Practice Bulletin 183: Postpartum hemorrhage. 
Obstetrics and Gynecology, 130(4):e168-e186. doi: 10.1097/AOG.0000000000002351. 

Axelsson, D., Brynhildsen, J., & Blomberg, M. (2018). Postpartum Infection in Relation to Maternal Characteristics, 
Obstetric Interventions and Complications. Journal of Perinatal Medicine, 46, 271–278. 
https://doi.org/10.1515/jpm-2016-0389 

Association of Women’s Health Obstetric and Neonatal Nurses. (2019). Perioperative care of the 
pregnant woman (Evidence-Based Clinical Practice Guideline, 2nd ed.). Washington DC: Author. 
AWHONN. Practice Brief #1: Quantification of Blood Loss. (2015). JOGNN 44, 96–98. https://doi.org/ 
10.1111/1552-6909.12519 

Ayres-de-Campos, D. (2015). Obesity and the Challenges of Caesarean Delivery: Prevention and Management of 
Wound Complications. Best Practice & Research Clinical Obstetrics & Gynaecology, 29, 406–414. 
https://doi.org/10.1016/j.bpobgyn.2014.08.009 
 
Barber, E., Lundsberg, L., Belanger K., Pettker, C.M., Funai E.F., Illuzzi J.L. (2011). Indications contributing to the 
increasing cesarean delivery rate. Obstet Gynecol 118(1): 29-38.  
 
Behling, D. J., & Renaud, M. (2015). Development of an Obstetric Vital Sign Alert to Improve Outcomes in Acute 
Care Obstetrics. Nursing for Women’s Health, 19(2), 128–141.     https://doi.org/10.1111/1751-486X.12185 
 
Bingham, D., Suplee, P., Morris, M. H., & McBride, M. (2018). Healthcare strategies for reducing 
pregnancy-related morbidity and mortality in the postpartum period. Journal of Perinatal & 
Neonatal Nursing, 32(3), 241–249. doi:10.1097/JPN.0000000000000344 
 
Burke C., Allen R. (2020). Complications of cesarean birth: Clinical recommendations for prevention and 
management. MCN 45(2), 2-9. *Awarded MCN practice article of the year 2020. 
 
Butwick, A. J., Carvalho, B., & El-Sayed, Y. Y. (2014). Risk factors for obstetric morbidity in patients with uterine 
atony undergoing Caesarean delivery. BJA: British Journal of Anaesthesia, 113(4), 661–668. 
https://doi.org/10.1093/bja/aeu150 
 
Carter, E. B., Temming, L. A., Fowler, S., Eppes, C., Gross, G., Srinivas, S. K., … Tuuli, M. G. (2017). Evidence-Based 
Bundles and Cesarean Delivery Surgical Site Infections: A Systematic Review and Meta-analysis. Obstetrics & 
Gynecology, 130(4), 735–746. https://doi.org/10.1097/AOG.0000000000002249 
 
Caughey, A. B., Wood, S. L., Macones, G. A., Wrench, I. J., Huang, J., Norman, M., … Wilson, R. D. 
(2018). Guidelines for intraoperative care in cesarean delivery: Enhanced recovery after surgery 
(ERAS®) society recommendations. American Journal of Obstetrics and Gynecology, 219(6), 
533–544. doi: 10.1016/j.ajog.2018.08.006  
 
D’Alton, M. E., Friedman, A. M., Smiley, R. M., Montgomery, D. M., Paidas, M. J., D’Oria, R., … Clark, S. L. (2016). 
National Partnership for Maternal Safety: Consensus Bundle on Venous Thromboembolism: American College of 
Nurse-Midwives. Journal of Midwifery & Women’s Health, 61(5), 649–657.https://doi.org/10.1111/jmwh.12544 
 
Dendis, M. & Hooven, K. (2020). Preventing hypothermia during cesarean birth: An integrated 
review. MCN The American Journal of Maternal Child Nursing, 45(2), XX 
 
Dunkerton, S., Jeve, Y., Walkinshaw, N., Breslin, E., & Singhal, T. (2018). Predicting Postpartum Hemorrhage (PPH) 
during Cesarean Delivery Using the Leicester PPH Predict Tool: A Retrospective Cohort Study. American Journal of 
Perinatology, 35(02), 163–169. https://doi.org/10.1055/s-0037-1606332 
 

https://doi.org/10.1515/jpm-2016-0389
https://doi.org/10.1515/jpm-2016-0389
https://doi.org/10.1515/jpm-2016-0389
https://doi.org/10.1016/j.bpobgyn.2014.08.009
https://doi.org/10.1016/j.bpobgyn.2014.08.009
https://doi.org/10.1016/j.bpobgyn.2014.08.009
https://doi.org/10.1111/1751-486X.12185
https://doi.org/10.1097/AOG.0000000000002249
https://doi.org/10.1111/jmwh.12544


7th Annual Teaming Up For Perinatal Care                                                                                       April 30, 2021 

 

7 
 

Hehir, M.P., Ananth C.V., Siddiq, Z., Flood, K., Friedman A.M., D’Alton, M.E. (2018). Cesarean Delivery in the United 
States 2005 through 2014: A Population-based Analysis Using the Robson 10-Group Classification System. AJOG, 
219(1) 105e`-105.e11. 
 
Fingar, K. F., Hambrick, M. M., Heslin, K. C., & Moore, J. E. (2018). Trends and disparities in 
delivery hospitalizations involving severe maternal morbidity, 2006-2015 (HCUP Statistical Brief 
No. 243). Agency for Healthcare Research and Quality, Rockville, MD. 
 
Killion, M. M. (2019). Enhanced recovery after cesarean birth. MCN The American Journal of 
Maternal Child Nursing, 44(6), 296. DOI:10.1097/NMC.0000000000000572 
 
Korb, D., Goffinet, F., Seco, A., Chevret, S., & Deneux-Tharaux, C. (2019). Risk of severe maternal 
morbidity associated with cesarean delivery and the role of maternal age: A population-based 
propensity score analysis. Canadian Medical Association Journal, 191(13), E352-e360. 
doi:10.1503/cmaj.181067 
 
Krieger, Y., Walfisch, A., & Sheiner, E. (2017). Surgical site infection following cesarean deliveries: trends and risk 
factors. The Journal of Maternal-Fetal & Neonatal Medicine, 30(1), 8–12 
https://doi.org/10.3109/14767058.2016.1163540 
 
Lamont, R., Sobel, J., Kusanovic, J., Vaisbuch, E., Mazaki-Tovi, S., Kim, S., … Romero, R. (2011). Current Debate on 
the Use of Antibiotic Prophylaxis for Caesarean Section: Antibiotic Prophylaxis for Caesarean Section. BJOG: An 
International Journal of Obstetrics & Gynaecology, 118, 193–201. https://doi.org/10.1111/j.1471-
0528.2010.02729.x 
 
Lindquist, S.A., Shah, N., Overgaard, C., Torp-Pederson, C., Glavind, K., Larsen,T., Plough, A., Galvin, G., Knudsen, A. 
(2017). Association of Previous Cesarean Delivery with Surgical Complications After a Hysterectomy Later in Life. 
JAMA, 152(12), 1148-1155. doi: 10.1001/jamasurg.2017.2825 
 
Lyndon, A. & Cape, V. (2016). Maternal hemorrhage quality improvement collaborative lessons. 
MCN The American Journal of Maternal Child Nursing, 41(6), 363-371.  doi: 
10.1097/NMC.0000000000000277 
 
Main, E. K., Chang, S.-C., Cape, V., Sakowski, C., Smith, H., & Vasher, J. (2019). Safety assessment of a large-scale 
improvement collaborative to reduce nulliparous cesarean delivery rates. Obstetrics and Gynecology, 133(4), 613-
623. doi:10.1097/aog.0000000000003109 
 
Mackeen, A. D., Schuster, M., & Berghella, V. (2015). Suture versus staples for skin closure after cesarean: a 
metaanalysis. American Journal of Obstetrics and Gynecology, 212, 621.e1-621.e10.  
 
Martin, J.A., Hamilton, B.E., Osterman, M., Driscoll, A.K., & Drake, P.M.S. (2018). Births: Final 
Data for 2017. US Department of Health and Human Services Centers for Disease Control and 
Prevention National Center for Health Statistics. National Vital Statistics System 67(8). 
Retrieved from  https://www.cdc.gov/nchs/data/nvsr/nvsr67/nvsr67_08-508.pdf 
 
Mhyre, J. M., D’Oria, R., Hameed, A. B., Lappen, J. R., Holley, S. L., Hunter, S. K., … D’Alton, M. E. 
(2014). The Maternal Early Warning Criteria: A Proposal from the National Partnership for 
Maternal Safety. Journal of Obstetric, Gynecologic & Neonatal Nursing, 43(6), 771–779. 
https://doi.org/10.1111/1552-6909.12504 
 
Molina, G., Weiser, T.G., Lipsitz S.R., et al. (2015). Relationship Between Cesarean Delivery Rate and Maternal and 
Neonatal Mortality. JAMA 314, 2263-2270. 
 

https://doi.org/10.3109/14767058.2016.1163540
https://doi.org/10.1111/j.1471-0528.2010.02729.x
https://doi.org/10.1111/j.1471-0528.2010.02729.x
https://doi.org/10.1111/j.1471-0528.2010.02729.x
https://doi.org/10.1016/j.ajog.2014.12.020
https://www.cdc.gov/nchs/data/nvsr/nvsr67/nvsr67_08-508.pdf


7th Annual Teaming Up For Perinatal Care                                                                                       April 30, 2021 

 

8 
 

Robson, M.S. (2018) The 10-Group Classification System – A New Way of Thinking. AJOG 219(1), 1-4. 
 
Sakala, C., Yang, Y.T., & Corry, M.P. (2013). Maternity care and liability: Pressing problems, substantive solutions. 
Women’s Health Issues, 23(1), e7-13.  
 
Seligman, K., Ramachandran, B., Hegde, P., Riley, E. T., El-Sayed, Y. Y., Nelson, L. M., & Butwick, A. J. (2017). 
Obstetric interventions and maternal morbidity among women who experience severe postpartum hemorrhage 
during cesarean delivery. International Journal of Obstetric Anesthesia, 31, 27–36. 
https://doi.org/10.1016/j.ijoa.2017.03.009 
 
Shields, L. E., Wiesner, S., Klein, C., Pelletreau, B., & Hedriana, H. L. (2016). Use of Maternal Early Warning Trigger 
tool reduces maternal morbidity. American Journal of Obstetrics and Gynecology, 214(4), 527.e1-527.e6. 
https://doi.org/10.1016/j.ajog.2016.01.154 
 
The Joint Commission. (2019). Provision of care treatment, and services standards for maternal 
safety. R3 Report: Requirement, Rational, Reference, 24, 1-6.   
 
World Health Organization. (2015). WHO statement of cesarean section rates. Geneva, 
Switzerland: Author.  
 
Zhang, J., Troendle J., Reddy, U.M., Laughon K., Branch D.W., Burkman R., Landy, H..J., Hibbard J.U., Haberman S., 
Ramirez M.M., Balit J.L., Hoffman M.K., Gregory K.D., Gonzalez-Quintero, V.H., Kominiarek, M., Learman L.A., Hatjis 
C.G., Van Veldhuisen P. (2010) Contemporary Cesarean Delivery Practice in the United States. AJOG, 203(4), 326e1-
326.e10. doi: 10.1016/j.ajog.2010.06.058 

https://doi.org/10.1016/j.ijoa.2017.03.009
https://doi.org/10.1016/j.ajog.2016.01.154

