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Abstract: Spinal anesthesia is a suitable technique for cesarean sections to avoid 

respiratory complications. However, its management is crucial because spinal 

anesthesia may fail, leading to pain and discomfort for the patient. To evaluate the 

types, management strategies, and factors related to the failure of spinal anesthesia 

during cesarean sections. A multicenter prospective cohort study was conducted in 

public hospitals in SamSMU, involving 79 mothers who were eligible for cesarean 

section under spinal anesthesia. Data collection methods included chart reviews and 

observations of spinal anesthesia procedures. The collected data was entered into Epi 

Info version 7 and analyzed using SPSS version 20. Logistic regression was used to 

analyze the relationship between independent and dependent variables, with a p-value 

of 0.05 considered statistically significant. Out of 121 cases of failed spinal anesthesia, 

35 were complete failures and 86 were partial failures. Complete failures were 

managed by repeating spinal anesthesia or converting to general anesthesia, while 

partial failures were managed with supplementary drugs. Factors such as the 

anesthetist's experience (less than 1 year), obesity, bupivacaine dose less than 10 mg, 

bloody CSF, and multiple attempts were associated with failed spinal anesthesia in 

cesarean sections. Management of failed spinal anesthesia varied among hospitals and 

did not always follow recommended guidelines. It is recommended that anesthesia 

professionals receive additional training on the identified factors associated with failed 

spinal anesthesia, and that management protocols be standardized according to 

recommended guidelines. 
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Introduction: With the global increase in cesarean section rates, spinal anesthesia 

has become the preferred anesthetic method for this procedure. Spinal anesthesia 

involves injecting a local anesthetic into the cerebrospinal fluid. Failures of spinal 

anesthesia can be categorized as either partial or complete. Complete failure is 

characterized by the absence of sensory or motor blockade, whereas partial failure 

involves insufficient level, quality, or duration of drug action for the surgery. Using 
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bupivacaine as an example, if anesthesia and pain relief are not achieved within 10 

minutes after administering heavy bupivacaine or within 25 minutes after successful 

intrathecal isobaric bupivacaine administration, it is considered a spinal anesthesia 

failure. Additionally, the inability to access the subarachnoid space during lumbar 

puncture is also considered a failure. For cesarean sections, anesthesia up to the T5 

level is necessary to prevent pain. The estimated block height can vary based on the 

evaluator’s experience, the patient’s perception, and the method used to estimate block 

height (touch, prick, or cold sensation). 

Achieving effective spinal anesthesia is heavily dependent on the experience of 

the anesthesiologist. While many studies identify obesity as an independent predictor 

of failed spinal anesthesia (FSA), others disagree. Various other factors are also 

considered, including the presence of blood in the cerebrospinal fluid, emergency 

cesarean section, multiple attempts, bupivacaine dose, duration of surgery, prior 

anesthesia, spinal needle type and size, and bupivacaine baricity. The pressure of 

unsuccessful spinal anesthesia is significant. Lack of clinical experience and 

inadequate access were identified as leading causes of maternal mortality, highlighting 

the limited options for addressing anesthesia failure. Successful spinal anesthesia, 

whether partial or complete, may necessitate the use of various adjuvants or conversion 

to general anesthesia, which can have medical and legal implications. Discomfort 

during cesarean sections under spinal anesthesia is a common cause of gynecological 

anesthesia lawsuits. While many studies have linked spinal block failure with various 

factors in developed countries, data on the management and co-factors of spinal 

anesthesia failure in our country are limited. Therefore, this study aims to evaluate the 

types and management strategies of spinal anesthesia failure and the associated factors 

contributing to these failures. 

Purpose of study: The purpose of this study is to evaluate the types, management 

strategies, and factors associated with the failure of spinal anesthesia in cesarean 

sections. This includes identifying specific anesthetic, patient, and procedural factors 

that contribute to failed spinal anesthesia and assessing how these failures are managed 

across different hospitals. The goal is to improve the understanding and management 

of spinal anesthesia failures to enhance patient outcomes and ensure adherence to best 

practice guidelines. 

Material and methods: Using a single population proportion formula with the 

proportion of failed spinal anesthesia at 9.1%, a 95% confidence level, and a margin of 

error of α = 5%, we determined a sample size of 79. Five public hospitals were 

randomly selected out of twelve using a lottery method, and the sample size was 

proportionally distributed across these hospitals. We observed 122 mothers who 

underwent cesarean delivery over the past three and a half months at the selected public 

hospitals in SamSMU. From these, we recruited 79 participants, estimating that about 
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65% would undergo emergency or elective cesarean sections under spinal anesthesia 

during the study period. Participants were selected using systematic random sampling, 

with data collected on two mothers for every three who underwent cesarean sections 

until the required sample size was achieved. Data were collected through patient 

interviews, medical record reviews, and observations of spinal anesthesia procedures, 

focusing on five major areas: 

To ensure data reliability and validity, questionnaires were pretested on 5% of the 

sample size before the actual data collection. The principal observer provided training 

on the purpose and relevance of the study. Data collectors and supervisors were 

responsible for all aspects of the survey tool and data collection process. Regular 

monitoring and follow-up were conducted during data collection. Each questionnaire 

was reviewed daily by a supervisor and then double-checked for completeness and 

consistency by the study director. Incomplete data were not entered into the database. 

Data cleansing and cross-validation of missing data were performed before analysis 

using Excel and SPSS. Data Analysis and Interpretation: 

Data were coded and entered into Epi Info version 7 and exported to SPSS version 

20 for analysis. Binary logistic regression was used to analyze the relationship between 

independent and dependent variables. Odds ratios, 95% confidence intervals, and p-

values were calculated to identify relevant factors and determine the degree of 

association. For multivariate logistic regression analysis, variables with a p-value less 

than 0.2 in bivariate logistic analysis were included, and a p-value less than 0.05 was 

considered statistically significant. 

Results of study:  Data were obtained from a total of 87 participants, with a mean 

age of 27.39 ± 5.873 and a BMI of 24 ± 3.22. Among the participants, 28 (28.3%) 

underwent emergency cesarean sections, while 66 (71.7%) underwent elective 

cesarean sections.  

About 84.5% of the participants were classified as ASA-I, and only 33.8% had 

previous experience with spinal anesthesia. Nearly all (99.9%) spinal anesthesia 

procedures were performed in a sitting position, and 57.7% were conducted by an 

anesthetist with more than a year of experience. Only 10% of participants received less 

than 10 mg of bupivacaine, while the rest received between 10 and 15 mg. The optimal 

dermatome block level was achieved in 68.3% of participants. The majority (60.3%) 

of spinal anesthesia injections were successful on the first attempt, while the procedure 

was repeated twice in 19.4%, three times in 9.7%, and more than three times in 10.6% 

of participants. Out of 13 cases of failed spinal anesthesia in this study, 9 were complete 

failures and 4 were partial failures. Of the 9 complete failures, 7 were managed by 

repeating the spinal anesthesia, and the remaining 2 were converted to general 

anesthesia. Partial failures were managed with ketamine (26 cases), fentanyl (19 cases), 

pethidine (29 cases), and morphine (12 cases). 
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The study found significant associations between failed spinal anesthesia and 

several factors: 

In this study, 80% of complete spinal anesthesia failures were converted to general 

anesthesia, while the remaining were managed by repeating spinal anesthesia. The 

Royal College of Anesthetists recommends that the conversion rate from spinal 

anesthesia to general anesthesia should be less than 1% for elective cesarean sections 

and less than 3% for non-elective cesarean sections. However, the conversion rate in 

this study was high, increasing the morbidity and mortality risks for both mother and 

baby. Management of partial spinal anesthesia failures was inconsistent with guidelines 

developed by the NHS Foundation Trust. On multivariable logistic regression analysis, 

mothers who had not received adjuvants were more than twice as likely to require 

intraoperative analgesia. This could be because adjuvants potentiate local anesthetics, 

reducing the need for intraoperative analgesia. The study showed that less than one 

year of anesthetist experience was significantly associated with failed spinal 

anesthesia. This may be due to technical errors such as incorrect injection, 

inappropriate dose selection, and improper positioning. 

The study also found that mothers with a BMI of 30 kg/m² or more were at higher 

risk of failed spinal anesthesia, consistent with the findings of A. Alabi et al., but 

inconsistent with the study by Rekew. This discrepancy might be due to the anatomical 

challenges and the obscured landmarks in obese mothers, which make it difficult to 

locate the correct spinal anesthesia site and affect the distribution of the anesthetic. 

However, some studies did not report any difficulties performing spinal anesthesia in 

obese pregnant women. 

A bloody CSF appearance was associated with failed spinal anesthesia, aligning 

with the findings of Alabi et al. This may result from incorrect placement of the spinal 

needle in the subarachnoid space. Multiple attempts at spinal needle insertion were also 

associated with failed spinal anesthesia, consistent with Rukewe’s study. However, 

intervertebral space placement was not significantly associated with failed spinal 

anesthesia, unlike in Rukewe’s study. The dose of the local anesthetic determines the 

onset speed, quality, and duration of spinal anesthesia. In this study, mothers who 

received less than 10 mg of bupivacaine were more likely to experience failed spinal 

anesthesia compared to those who received 10 mg or more, inconsistent with Rukewe’s 

findings. 

Conclusion: The study identified several factors associated with failed spinal 

anesthesia in cesarean sections, including anesthetist experience of less than 1 year, 

obesity, a bupivacaine dose of less than 10 mg, the bloody appearance of CSF, and 

more than one attempt at spinal needle insertion. The management of failed spinal 

anesthesia varied among hospitals and did not adhere to recommended guidelines. To 

improve outcomes, it is recommended that anesthesia professionals receive additional 
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training on the identified factors associated with failed spinal anesthesia. Furthermore, 

the management of failed spinal anesthesia should be standardized based on 

recommended guidelines to ensure consistency and improve patient care. 

 

List of References 

1. Akramov, B., Matlubov, M., Nematulloev, T., & Shopulotova, Z. (2023). 

EFFECTIVENESS OF NEUROAXIAL BLOCKADES DURING ABDOMINAL 

DELIVERY IN PREGNANT WOMEN WITH СOMMUNITY-ACQUIRED 

PNEUMONIA AND MILD RESPIRATORY FAILURE. Science and innovation, 

2(D12), 580-590. 

2. G’oyibov, S. S., & Nematulloev, T. K. (2023). REVIEW OF NEURAXIAL 

TECHNIQUES IN ANAESTHESIA: RISKS, CAUSES, AND 

RECOMMENDATIONS FOR SPINAL CORD INJURIES. World scientific 

research journal, 20(1), 145-155. 

3. Matlubov, M. M. (2022). OPTIMIZATION OF THE APPROACH TO 

ANESTHESIOLOGY IN COLOPROCTOLOGICAL SURGERY IN PATIENTS 

WITH CONCOMITANT HEART DISEASE. Journal of Integrated Education and 

Research, 1(5), 54-59. 

4. Matlubov, M. M., Nematulloev, T. K., Khamdamova, E. G., Kim, O. V., & 

Khamraev, K. K. (2019). Optimization of the anesthetic approach in 

coloproctological operations in patients with concomitant cardiovascular disease. 

Dostizheniya nauki i obrazovaniya, 12, 53. 

5. Matlubov, M. M., Xamdamova, E. G., & Nematulloev, T. K. (2022). 

ОПТИМИЗАЦИЯ АНЕСТЕЗИОЛОГИЧЕСКОГО ПОДХОДА ПРИ 

РЕЦИДИВНОЙ ВЕНТРАЛЬНОЙ ГРЫЖЕ У БОЛЬНЫХ С ОЖИРЕНИЕМ. 

Journal of Integrated Education and Research, 1(6), 45-51. 

6. Matlubov, M., & Nematulloev, T. (2022). MAIN HEMODYNAMIC PATTERNS 

IN OVERWEIGHT PATIENTS DURING PROCTOLOGICAL SURGERY. 

Science and Innovation, 1(6), 263-270. 

7. Matlubov, M., & Nematulloev, T. (2022). ПРОКТОЛОГИК ОПЕРАЦИЯЛАР 

ФОНИДА ОРТИҚЧА ВАЗНЛИ БЕМОРЛАРНИНГ ГЕМОДИНАМИКА 

КЎРСАТГИЧЛАРИ. Science and innovation, 1(D6), 263-270. 

8. Muratovich, M. M., & Komiljonovich, N. T. (2022). COMPARATIVE 

EVALUATION OF THE HEMODYNAMIC EFFECTS OF SPINAL 

ANESTHESIA DEPENDING ON THE POSITION OF THE PATIENT AFTER 

THE ADMINISTRATION OF A HYPERBARIC SOLUTION OF 

BUPIVACAINE TO PATIENTS WITH ESSENTIAL HYPERTENSION. 

Вопросы науки и образования, (8 (164)), 63-71. 

http://www.newjournal.org/


 ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ  ИДЕИ В МИРЕ       

     http://www.newjournal.org/                                                     Выпуск журнала №-46 

Часть–2_ Июнь –2024                      
189 

2181-3187 

9. Murotovich, M. M., & Komiljonovich, N. T. (2022). ОСОБЕННОСТИ 

ФУНКЦИОНАЛЬНОГО СОСТОЯНИЯ ВНЕШНЕГО ДЫХАНИЯ У 

БЕРЕМЕННЫХ С РАЗЛИЧНОЙ СТЕПЕНЬЮ ОЖИРЕНИЯ. JOURNAL OF 

BIOMEDICINE AND PRACTICE, 7(5). 

10. Murotovich, M. M., & Komilzhonovich, N. T. (2023). EVALUATION OF THE 

EXTERNAL RESPIRATORY FUNCTION IN PATIENTS WITH VARIOUS 

DEGREES OF OBESITY IN THE PRE-OPERATIVE PERIOD. JOURNAL OF 

BIOMEDICINE AND PRACTICE, 8(3). 

11. Saydullayevich, G. S., & Komiljonovich, N. T. (2023). DETERMINANTS OF 

PERIOPERATIVE OUTCOMES IN COLORECTAL SURGERY: THE ROLE 

OF COMORBIDITY AND CONGESTIVE HEART FAILURE. Academia 

Science Repository, 4(04), 288-295. 

12. Гойибов, С. С., & Нематуллоев, Т. К. (2023). ДЕТЕРМИНАНТЫ 

ПЕРИОПЕРАЦИОННЫХ ИСХОДОВ В КОЛОРЕКТАЛЬНОЙ ХИРУРГИИ: 

РОЛЬ КОМОРБИДНОСТИ И ЗАСТОЙНОЙ СЕРДЕЧНОЙ 

НЕДОСТАТОЧНОСТИ. ЖУРНАЛ ГЕПАТО-

ГАСТРОЭНТЕРОЛОГИЧЕСКИХ ИССЛЕДОВАНИЙ, 4(2). 

13. Матлубов, М. М., & Нематуллоев, Т. К. (2022). Гемодинамический статус у 

пациентов с избыточным весом при колопроктологических операциях. 

Кардиология в Беларуси, 14(2), 199-205. 

14. Матлубов, М. М., & Нематуллоев, Т. К. (2022). СОСТОЯТЕЛЬНОСТЬ 

ГЕМОДИНАМИКИ У БЕРЕМЕННЫХ ЖЕНЩИН ПРИ ОЖИРЕНИЯХ. 

Достижения науки и образования, (6 (86)), 31-34. 

15. Матлубов, М. М., Нематуллоев, Т. К., & Хамдамова, Э. Г. (2020). 

Сравнительная оценка гемодинамических эффектов спинальной анестезии в 

зависимости от положения больного после введения гипербарического 

раствора бупивакаина больным с гипертонической болезнью. In Высшая 

школа: научные исследования (pp. 100-107). 

16. Матлубов, М. М., Нематуллоев, Т. К., & Хамдамова, Э. Г. (2021). 

КОРРЕКЦИЯ ГИПОТЕНЗИИ, ВЫЗВАННОЙ СПИНАЛЬНОЙ 

АНЕСТЕЗИЕЙ. Интернаука, 18(194 часть 1), 75. 

17. Матлубов, М. М., Нематуллоев, Т. К., Хамдамова, Э. Г., Ким, О. В., & 

Хамраев, Х. Х. (2019). Оптимизация анестезиологического подхода при 

колопроктологических операциях у больных с сопутствующим сердечно-

сосудистым заболеванием (обзор литературы). Достижения науки и 

образования, (12 (53)), 49-52. 

18. Нематуллоев, Т. К., & Наимжанова, П. У. (2023). ДЕЙСТВИЕ 

СПИНАЛЬНОЙ И ЭПИДУРАЛЬНОЙ АНЕСТЕЗИИ НА ГЕМОДИНАМИКУ 

ПАЦИЕНТОВ С ПОВЫШЕННЫМ ИНДЕКСОМ МАССЫ ТЕЛА ПРИ 

http://www.newjournal.org/


 ОБРАЗОВАНИЕ НАУКА И ИННОВАЦИОННЫЕ  ИДЕИ В МИРЕ       

     http://www.newjournal.org/                                                     Выпуск журнала №-46 

Часть–2_ Июнь –2024                      
190 

2181-3187 

КОЛОПРОКТОЛОГИЧЕСКИХ ОПЕРАЦИЯХ. In Научная сессия ПГМУ им. 

академика ЕА Вагнера (pp. 371-375). 

19. Zayniddinovich, K. N., & Kuilievich, P. S. (2023). OPTIMIZATION OF 

ANESTHETIC SUPPORT DURING SIMULTANEOUS OPERATIONS ON 

THE ABDOMINAL AND PELVIC ORGANS. BARQARORLIK VA 

YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI, 3(1), 331-334. 

20. Sharipov, I. L., Xolbekov, B. K., & Kurbonov, N. Z. (2023). BOLALAR 

OFTALMOLOJARROHLIGIDA ANESTEZIYANI 

TAKOMILLASHTIRISH. World scientific research journal, 20(1), 107-112. 

21. Kurbanov, N. Z., & Sharipov, I. L. (2023). IMPROVEMENT OF ANESTHETIC 

PROTECTION IN SIMULTANEOUS OPERATIONS ON ABDOMINAL AND 

PELVIC ORGANS. World scientific research journal, 20(1), 113-116. 

22. Zayniddinovich, K. N., & Latibovich, S. I. (2024). IMPROVING ANESTHETIC 

PROTECTION AND BLOOD PRESSURE CONTROL IN SIMULTANEOUS 

ABDOMINAL AND PELVIC OPERATIONS IN OBESE 

PATIENTS. JOURNAL OF APPLIED MEDICAL SCIENCES, 7(1), 97-101. 

23. Sharipov, I. L., Qurbanov, N. Z., & Rakhmonov, S. (2023). IMPROVING 

AIRWAY PATENCY DURING OPERATIONS IN THE MAXILLOFACIAL 

REGION IN CHILDREN. Academia Repository, 4(12), 140-145. 

24. Zayniddinovich, K. N., Qo’yliyevich, P. S., & Latibovich, S. I. (2023). 

INCREASING ANESTHESIOLOGICAL PROTECTION DURING 

SIMULTANEOUS OPERATIONS ON THE ABDOMINAL AND PELVIC 

REGION IN PATIENTS WITH OBESITY. Academia Repository, 4(11), 321-

325. 

25. Zayniddinovich, K. N., & Latibovich, S. I. (2024). ANESTHESIA 

OPTIMIZATION IN PEDIATRIC OPHTHALMIC SURGERY. IMRAS, 7(2), 

44-48. 

26. Zayniddin o’g’li, Q. N. (2024). HAMROH SEMIZLIGI BOR BEMORLAR 

QORIN BO’SHLIG’I A’ZOLARI SIMULTAN OPERATSIYALARDA 

ANESTEZIOLOGIK HIMOYANI TAKOMILLASHTIRISH 

USULLARI. Лучшие интеллектуальные исследования, 20(5), 3-6. 

 

http://www.newjournal.org/

