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Abstract 

Aim  

The main purpose of this present study is to determine the effects of sitting (S) and lateral (L) position 

during spinal anaesthesia on patient satisfaction, Post dural puncture headache (PDPH), Post-

Operative Nausea and Vomiting (PONV). 

Study Design 

Prospective comparative study 

Place and Duration of study 

Charusat Healthcare and Research foundation, Changa, Gujarat, between September 2021 to 

November 2021. 

Methodology 

A total of 50 female volunteers who were above the age of 18 years, had an American Society of 

Anaesthesiologist (ASA) status of I & II and those who have undergone hysterectomy surgery are 

included in this study. The patients were categorized into two groups, group S (n=25) and group L 

(n=25). Patients were asked about PONV 4 hours after surgery and the possibility of PDPH on post-

operative days 1 and 2. The study was analysed by using descriptive statistics, chi-square and 

Kruskal-Wallis test. 

 Results 

When comparing the incidence of PDPH on post-operative day 1 and day 2, there is a statistically 

significant difference between the Sitting (group S) and Lateral decubitus (group L) groups (P-value= 



 

 

0.14 and.001). On the other hand, there is no statistical significant difference found for PONV when 

compared between both the groups (P- value= .776). 

Conclusion 

Spinal anaesthesia with lateral decubitus position has better outcomes than sitting position for the 

incidence of Post dural puncture headache. However, there is no difference in both groups for PONV. 
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Introduction 

Spinal anaesthesia is a widely used procedure in patients undergoing urological, gynaecological and 

lower limb surgery to provide surgical anaesthesia 
[1]

. It is a quick procedure to perform when 

compared to epidural technique, thus eliminating the risks of accidental dura puncture 
[2]

. It is the 

choice of anaesthetic for elderly patients undergoing lower abdominal and limb surgeries and can 

administered in sitting or lateral position. However, it is time consuming, not always reliable, and may 

lead to unnecessary side effects due to degenerative anatomical changes associated with the natural 

aging process such as vertebral collapse, osteophytes, calcified ligamentum flavum. In elderly 

patients, lateral decubitus position is difficult as it can make them uncomfortable to lie in the same 

position for a prolonged time, on the other hand sitting can be easier and less stressful 
[3]

. The most 

frequently identified complication is post-dural puncture headache (PDPH), with an occurrence of 

between 10% and 50 %. After 24–48 hours, this headache begins and lasts for 1–2 days. PDPH is 

frequently accompanied by pain of the neck, nausea, hearing loss, tinnitus and photophobia 
[1]

. 

Headache usually varies with location and is often accompanied by blurring of vision in a throbbing 

pattern. The PDPH mechanism is unknown, but the standard hypothesis is the leakage of 

cerebrospinal fluid (CSF) from the dural hole. Some variables may lead to PDPH, such as female sex, 

young age, needle size and design, needle bevel direction 
[4]

. Due to its higher success rate, faster 

onset and high block density it is the mostly preferred technique in lower limb surgeries, but it is also 

associated with some complications, majorly hypotension. Due to gravity, the sitting position 



 

 

increases peripheral blood pooling leading to hypotension 
[3]

. Incidence of hypotension is common in 

sitting when compared lateral position 
[5]

. The incidence of hypotension ranged from 55 % to 64 % 

following subarachnoid administration of 0.5 percent bupivacaine 
[6]

. A dynamic multifactorial issue 

arising from anaesthetic and non-anaesthetic factors is intraoperative nausea and vomiting (IONV). 

Hypotension is the primary causative factor, but other factors such as surgical interventions, 

uterotonic agents and increased vagal activity also produces nausea and vomiting 
[7]

. About 30 % of 

all patients suffer from nausea and vomiting in the post-anaesthetic period without previous 

prophylaxis, with the highest occurrence being observed in the first 6 hours following surgery 
[8]

. 

During the surgical process, nausea and vomiting can also present, causing distress for the parturient 

(and her escort), impairing the gynaecologist's surgical conditions and may contribute to medical side 

effects such as gastric fluid aspiration, increased intra- and postoperative pain and even bleeding or 

surgical trauma 
[9]

. It remains one of the most widely used elements in surveys measuring patient 

satisfaction with the perioperative time and rating systems for the quality of anaesthesia recovery 
[10]

. 

A common problem in lower limb surgeries is intra- and postoperative nausea and vomiting under 

regional anaesthesia. Well-being of patients can be seriously affected, 72% of patients are afraid of 

Nausea-Vomiting (NV), and 71% experience serious discomfort 
[11]

. 

The main purpose of the study is to check the effects of positioning during spinal anaesthesia on 

patients for PONV, 4 hours from the time of closure and followed by assessing the patient for PDPH 

on post-operative day 1 and day 2 in hysterectomy surgery.  

Material and Methods 

After approval from the institutional ethics committee (Ref no: CIPS/SRC/21/003) and informed 

consent from the patients, the prospective comparative study was conducted between September 

2021 to November 2021.The data was collected from Charusat Hospital and Research Foundation, 

Changa, Gujarat. Convenient sampling technique was used. Sample size was calculated by using the 

formula given below. 

n= Z
2 
x p x (1-p)/e

2 

= (1.96)
2
 x 0.5x (1-0.5)/ (0.05)

2
 = 385. 



 

 

Since then, a total of 52 patients have had hysterectomy surgery, with two of them requiring general 

anaesthesia over the course of the study duration, adjusting the sample size for a finite population. 

 no= n x N / {(N + (n-1)}   

 = 37 

where, n= minimum required sample size  

Z= 1.96 at 95% Confidence Interval (CI) 

p= prevalence taken as 50% for maximum sample size 

q=1-pe= margin of error i.e., 0.05  

no = adjusted sample size 

N=Total number of patients undergoing hysterectomy surgery, requiring spinal anaesthesia i.e. 50. 

 The study included 50 ASA I and II female patients of age more than 18 years undergoing spinal 

anaesthesia for hysterectomy surgery. Consent refusal, patient undergoing general anaesthesia, 

laparoscopic technique, day-care surgery, C-sections and patient with contraindication to regional 

anaesthesia were excluded from the study.  

Patients were classified randomly for both the positions, Group S (n=25) spinal anaesthesia in sitting 

position and Group L (n=25) spinal anaesthesia in lateral position. Patient’s age, gender and BMI was 

taken pre-operatively. Spinal anaesthesia was given in lateral position at L3 –L4 and L4 –L5 level 

through midline approach by placing their back parallel to the edge of the operating table with their 

thighs flexed on their abdomen and their neck flexed to allow the forehead to be closer to the knees. 

In sitting position, a stool was used as foot rest and pillow was given on their lap. An assistant 

maintained the patient in a vertical plane while flexing the patient’s neck and arms over the pillow. 

Quincke spinal needle was used for the procedure. Bupivacaine (Anawin Heavy 0.5%) 12.5 mg was 

injected with the needle bevel directed upwards followed by immediate supine position post induction. 

For every 30 min vitals of the patient were checked. Decrease in blood pressure was treated by 

mephentermine and decrease in heart rate was treated with Glycopyrrolate 0.2 mg. For prophylactic 

purpose, ondansetron 4mg was given preoperatively.  



 

 

Pre and post induction of anaesthesia, patient’s satisfaction was asked regarding the positioning. The 

comfortability was assessed by giving them two options: Pleasant and Unpleasant. Patient’s blood 

pressure was checked 30 minutes from the time of induction. Post-operative nausea and vomiting 

(PONV) was assessed by simply asking the patients. For post-dural puncture headache (PDPH), 

patients were questioned regarding frontal and occipital region headache on the post-operative day 1 

and day 2. PDPH was divided into four stages: No headache (0), mild (1-3), moderate (4-6) and 

severe (7-9)
[4]

. Post-operative nausea and vomiting (PONV) was assessed by simply asking the 

patients 4 hours after the closure. 

Data was analysed using IBM Corp. Released 2019. IBM SPSS Statistics for Windows, Version 26.0. 

Armonk, NY: IBM Corp. The descriptive statistics for age and BMI were analysed using mean and 

standard deviation. Chi-square test was applied to compare the patient comfort level. Kolmogorov-

Smirnov test was applied to check the if the data was normally distributed. After applying the K-S test, 

we found out that the data was not normally distributed. Thus, for further analysis we had to apply 

non-parametric test. Kruskal-Wallis test was used to assess PDPH for both the positions. Chi-square 

test was applied to compare PONV. A p-value of less than 0.05 was considered statistically 

significant.  

 

Result 

Demographic data of patients in both the groups were compared. There was no statistical significance 

among the age and BMI in both the groups [Table no 1].  

 

Variable Group Mean Standard 

Deviation 

p-value 

Age of patient (in 

years) 

Sitting 47.68 12.77 .099 

Lateral 53.64 12.29 

Body Mass Index Sitting 22.72 3.00 .915 

Lateral 22.80 2.52 



 

 

Table 1. Demographic data: Age and BMI. 

On post-operative day 1, in sitting group, 6 patients had severe headache, 8 patients had moderate, 4 

patients had mild and 7 patients had no headache. In Lateral group, 1 patient had severe headache, 2 

had moderate, 16 had mild and 6 had no headache. On post-operative day 2, in sitting position, 2 had 

moderate headache, 13 had mild headache and 10 had no headache, in lateral group 1 had 

moderate, 3 had mild and 21 had no headache. There were 0 cases of severe headache in both the 

groups. For post-operative nausea and vomiting, 12 patients from sitting group and 10 in lateral group 

have PONV [Table no 2].  

Position PONV P- value 

Yes No  

.776 Sitting 12 13 

Lateral 10 15 

Table 2. Comparison of position for PONV (4 hours after the closure) 

The comfort level in lateral was higher when compared with sitting position, 11 patients from sitting 

and 7 from lateral group complained about positional discomfort [Figure 1-2]. 

 

 

Figure 1. Comfort level in Lateral position. 



 

 

 

Figure 2. Comfort level in sitting position. 

 

 When the pain severity was compared between both the group, there was statistical difference 

between them for post-operative day 1 and as well as for post-operative day 2 (P-value= 0.14) and 

(P-vale= .001) respectively [Table no 3-4]. 

 

Patients pain 

assessment 

Group S (n= 25) Group L (n=25) P-value 

No pain 7 6  

 

.014 

Mild pain 4 16 

Moderate 8 2 

Severe 6 1 

Table 3. Comparison of incidence of PDPH between both the groups on Post-operative day 1 

Patients pain 

assessment 

Group S (n= 25) Group L (n=25) P-value 

No pain 10 21  

 

.001 

Mild pain 13 3 

Moderate 2 1 

Severe 0 0 

Table 4. Comparison of incidence of PDPH between both the groups on Post-operative day 2. 

 



 

 

Discussion 

Now a day’s hysterectomy is one of the most common surgical procedures for removing the uterus. 

During or after the procedure, spinal anaesthesia may cause complications. One of the most 

significant aspects of the procedure is the patient's comfort in their position during the injection of 

spinal anaesthesia. So the main focus of the study to evaluate which posture is best suitable and the 

related complications that may arise after spinal anaesthesia is administered. Shahzad K and, Afshan 

G published a study based on spinal anaesthesia in which they concluded that the lateral position was 

more comfortable as compared to sitting position for spinal anaesthesia
[12]

. In regional techniques, 

spinal anaesthesia is the most common method used around the globe 
[13]

. PDPH is the most 

commonly recognized unfavourable impact related with immobilization, inability, and delayed 

hospitalization
[14]

. In terms of easier blocks in sitting position as compared to lateral position in relation 

to the incidence of PDPH, the function of optimal position at the time of performing the procedure will 

update the performer and also enable weighing of risk benefits 
[15]

. According to previous study 

conducted by Lee, PDPH has been associated to the bevel position (midline or Para median), with the 

Para median approach serving as a preventive strategy 
[16]

. This study adds to the evidence that 

positioning during lumbar punctures has a significant impact on the development of PDPH. When 

compared for CSF pressures, sitting position has greater pressure of 40 cm H2O than lateral position 

which has maximum of 20 cm H2O,  which is one of the reasons to trigger PDPH 
[17]

. In the present 

study we found statistical significant difference for PDPH on both the post-operative days. The key 

reasons for choosing why the sitting position is favoured over the lateral decubitus position are the 

lower probability of failure in obese patients and the ease with which the midline structures can be 

identified 
[18]

. The lateral decubitus position has many benefits, including a smoother sensory block 

due to the distribution of local anaesthetics 
[19]

. A high incidence of PONV has been linked to 

gynaecological surgery 
[20]

. In patients receiving ondansetron 4 mg near the end of surgery, PONV 

was reported in 52.8 percent of cases at the same time 
[21]

. In the present study there is no statistical 

significant difference for PONV when compared. It has some limitations, firstly, patients were from 

ASA I and ASA II group, with normal spine. Secondly, this study had been done in single centre with a 

limited sample size as the patients were chosen from gynaecology setting who underwent 

hysterectomy surgery. Further studies are recommended with larger sample size which could lead to 

better accuracy for the incidence of PDPH.  



 

 

Conclusion 

The study concluded that there is no statistical difference between age and BMI. However, comparing 

pain severity it was elucidate that the lateral decubitus position gives better outcomes over sitting 

position for lumbar puncture for the prevention of post dural puncture headache in patients 

undergoing hysterectomy surgery. Further studies will be needed with better alternative techniques to 

decrease the incidence of PDPH. 

COMPETING INTERESTS DISCLAIMER: 
 
Authors have declared that no competing interests exist. The products used for this research 
are commonly and predominantly use products in our area of research and country. There is 
absolutely no conflict of interest between the authors and producers of the products because 
we do not intend to use these products as an avenue for any litigation but for the 
advancement of knowledge. Also, the research was not funded by the producing company 
rather it was funded by personal efforts of the authors. 
 
 

 

References 

1.  Zorrilla-Vaca A, Makkar JK. Effectiveness of lateral decubitus position for preventing post-dural 

puncture headache: A meta-analysis. Pain Physician. 2017;20(4):E521-E530. 

doi:10.36076/ppj.2017.e529 

2.  Lee SIL, Sandhu S, Djulbegovic B, Mhaskar RS. Impact of spinal needle type on postdural 

puncture headache among women undergoing Cesarean section surgery under spinal 

anesthesia: A meta-analysis. Journal of Evidence-Based Medicine. 2018;11(3):136-144. 

doi:10.1111/jebm.12311 

3.  Fredman B, Zohar E, Rislick U, Sheffer O, Jedeikin R. Intrathecal anaesthesia for the elderly 

patient: The influence of the induction position on perioperative haemodynamic stability and 

patient comfort. Anaesthesia and Intensive Care. 2001;29(4):377-382. 

doi:10.1177/0310057x0102900408 

4.  Uluer MS, Sargın M, Akın F, Uluer E, Şahin O. A Randomized Study to Evaluate Post-dural 

Puncture Headache after Cesarean Section: Comparison with Median and Paramedian 

Approaches. Published online 2019. doi:10.4103/njcp.njcp_100_19 



 

 

5.  Kelly JD, McCoy D, Rosenbaum SH, Brull SJ. Haemodynamic changes induced by hyperbaric 

bupivacaine during lateral decubitus or supine spinal anaesthesia. European Journal of 

Anaesthesiology. 2005;22(9):717-722. doi:10.1017/S0265021505001183 

6.  Somboonviboon W, Kyokong O, Charuluxananan S, Narasethakamol A. Incidence and Risk 

Factors of Hypotension and Bradycardia after Spinal Anesthesia for Cesarean Section. Vol 

91.; 2008. Accessed February 4, 2021. http://www.medassocthai.org/journal 

7.  Shin DW, Kim Y, Hong B, Yoon S-H, Lim CS, Youn S. Effect of fentanyl on nausea and 

vomiting in cesarean section under spinal anesthesia: a randomized controlled study. Journal 

of International Medical Research. 2019;47(10):4798-4807. doi:10.1177/0300060519869515 

8.  Balki M, Carvalho JCA. Intraoperative nausea and vomiting during cesarean section under 

regional anesthesia. International Journal of Obstetric Anesthesia. 2005;14(3):230-241. 

doi:10.1016/j.ijoa.2004.12.004 

9.  Jelting Y, Klein C, Harlander T, Eberhart L, Roewer N, Kranke P. Preventing nausea and 

vomiting in women undergoing regional anesthesia for cesarean section: Challenges and 

solutions. Local and Regional Anesthesia. 2017;10:83-90. doi:10.2147/LRA.S111459 

10.  Kranke P, Eberhart LHJ. Possibilities and limitations in the pharmacological management of 

postoperative nausea and vomiting. European Journal of Anaesthesiology. 2011;28(11):758-

765. doi:10.1097/EJA.0b013e32834a4e1e 

11.  Voigt ABC M, Fröhlich ABCD CW, Hüttel CD, et al. Prophylaxis of intra-and postoperative 

nausea and vomiting in patients during cesarean section in spinal anesthesia. 2013;19:993-

1000. doi:10.12659/MSM.889597 

12.  Shahzad K, Afshan G. Induction position for spinal anaesthesia: Sitting versus lateral position. 

Journal of the Pakistan Medical Association. 2013;63(1):11-15. 

13.  Perlas A, Chaparro LE, Chin KJ. Lumbar Neuraxial Ultrasound for Spinal and Epidural 

Anesthesia: &lt;em&gt;A Systematic Review and Meta-Analysis&lt;/em&gt; Regional 

Anesthesia &amp;amp; Pain Medicine. 2016;41(2):251 LP - 260. 

doi:10.1097/AAP.0000000000000184 



 

 

14.  Neuman SA, Eldrige JS, Qu W, Freeman ED, Hoelzer BC. Retrospective Review Post Dural 

Puncture Headache Following Intrathecal Drug Delivery System Placement. Accessed March 

31, 2021. www.painphysicianjournal.com 

15.  Davoudi M, Tarbiat M, Ebadian M, Hajian P. Effect of position during spinal anesthesia on 

postdural puncture headache after cesarean section: A prospective, single-blind randomized 

clinical trial. Anesthesiology and Pain Medicine. 2016;6(4):35486. doi:10.5812/aapm.35486 

16.  Lee IO. Effect of Position and Needle Bevel Direction on the Postdural Puncture Headache in 

Spinal Anesthesia. Korean Journal of Anesthesiology. 1995;29(1):112. 

doi:10.4097/kjae.1995.29.1.112 

17.  Dogan M, Turker H, Ugurlu M, Ergun F, Bozkurt M. Do Peroperative Supine and Prone 

Positions Have an Effect on Postspinal Headache Incidence? Vol 10.; 2005. 

18.  Öztürk İ, Sirit İ, Yazicioğlu D. A Retrospective Evaluation of the Effect of Patient Position on 

Postdural Puncture Headache: Is Sitting Position Worse? Vol 19. Accessed April 2, 2021. 

http://www.apicareonline.com/index.php/APIC/article/download/306/295 

19.  Patel M, Samsoon G, Swami A, Morgan B. Posture and the spread of hyperbaric bupivacaine 

in parturients using the combined spinal epidural technique. Canadian Journal of Anaesthesia. 

1993;40(10):943-946. doi:10.1007/BF03010097 

20.  Kontrimaviciute E, Baublys A, Ivaskevicius J. Postoperative nausea and vomiting in patients 

undergoing total abdominal hysterectomy under spinal anaesthesia. European Journal of 

Anaesthesiology. 2005;22(7):504-509. doi:10.1017/S0265021505000864 

21.  Biedler A, Wermelt J, Kunitz O, … AM-CJ of, 2004  undefined. A Risk Adapted Approach 

Reduces the Overall Institutional Incidence of Postoperative Nausea and Vomiting. Accessed 

April 2, 2021. https://link.springer.com/content/pdf/10.1007/BF03018540.pdf 

  

 

 


