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Confirmed test: This test was carried out by carefully streaking Eosin Methylene Blue (EMB) agar plates from 
each of the tubes that showed production of both acid and gas. The plates were then incubated at 37 °C for 18 to 
24 hours. Dark blue colonies with a green metallic sheen on the EMB agar indicated the possible presence of 
Escherichia coli (13). 

Completed test by MIU (Motility-Indole-Urease): According to Cappuccino and Sherman (2005) (13), the 
following biochemical tests were performed for the identification of bacteria. Using a sterile technique, a small 
amount of Coliform colonies from EMB agar was inoculated into MIU media and the tubes were then incubated 
for 24 hours at 370C and 440C. After incubation, the development of pink color was indicative of positive results.

The Eijkman test: Using a sterile technique, a small amount of Coliform colonies showing metallic sheen in 
EMB agar was picked up and inoculated into Lactose Broth media (MacConkey Broth) and MIU medium. Both 
the media were then incubated for 24 hours at 440C. Fecal coliform was confirmed by the production of gas and 
positive indole test (12). 

Quality of water: The grade of the quality of drinking water was determined as per Senior (12) as mentioned in 
the table below.

Results

In total 89 water samples were collected from different sources of Dhaka city. Among 26 samples of residential 
household tap water, most, 18(69.2%), were unsatisfactory followed by 4(15.4%) of grade "suspicious", and 
2(7.7%) were of grade "satisfactory". Only 2(7.7%) were of grade "excellent". Out of 26 filter water samples from 
residential houses, samples were predominantly 11(42.30%) of grade "unsatisfactory" followed by 9(34.6%) of 
grade "excellent", 4(15.4%) graded "suspicious" and 2(7.7%) were of grade “satisfactory” (Table 2).

Fourteen samples were collected from 20-litre containers used in different footpath zones of Dhaka city. Among 
these, 2 samples were collected from each container, one just after opening the container, but before serving and 
another during serving. In 7 samples before serving, 3(42.9%), were of grade "Satisfactory", 2(28.6%) were of 
grade "Suspicious", 2(28.6%) were of grade "Unsatisfactory” and none were of grade "Excellent". Among the 7 
samples collected during serving most, 6(85.7%), were of grade "unsatisfactory", and 1(14.3%) was of grade 
"Satisfactory" and none was of grade "Excellent". When the grade of Container water before opening and after 
opening was compared and it was noted that after opening and setting on the delivery device the grade of the 
samples deteriorated. River water samples from 6 vital zones of Dhaka city were collected and found 100% of 
grade "unsatisfactory results”.  From 250ml bottled water from different companies, 12 samples were collected; 
all were of grade "Excellent". Samples were also collected from 5 Deep tube wells of WASA from various 
locations and found of “Excellent” grade (Table 2).

When correlation was done between the grade of tape water and filter water of the same family, it was observed 
that out of 26 families only in two (7.7%) families both the tape water and filter water (filtered from the same tape 
water) were of “excellent” grade. In 9(34.6%) families tape water was of “satisfactory”/ “suspicious” grade but 
filter water was “excellent”. In another (3.9%), tape water was “unsatisfactory” but filter water was “satisfactory”. 
In one case (3.9%), both tape and filter water were "satisfactory". In 11(42.3%) cases the filter did not work; both 
the tape water and filter water were of "Suspicious" / "unsatisfactory" grade. In 2(7.7%) cases, tape water was of 
"suspicious grade", but filter water was of "unsatisfactory" grade (Table 3). 

Discussion

Water is indispensable for life. Urbanization, overpopulation, environmental pollution, and ever-increasing demand, 
pose a risk to the availability of safe drinking water. The present study was done to assess the quality of drinking 
water in some areas of Dhaka city. In total 89 water samples were collected from different sources of different 
locations viz. tap water, corresponding filter water mainly from residential areas, deep tube well water, Mineral 
water, and river water.  
Twenty-six tap water samples were collected from selected residential houses most of which, 18(69.2%), were of 
grade unsatisfactory followed by 4(15.4%) were of grade suspicious. Only 2 (7.7%) were of grade satisfactory and 
another 2(7.7%) were excellent grade. This correlates with the findings of Malathy et al (2017) (14) and Kumar et 
al (2013) (15). In the study of Malathy et al (2017) (14) out of 7 tap waters, 5(71.4%) were graded unsatisfactory, 
and only 2(28.6%) were graded satisfactory. In the study of Kumar et al (2013) (15), out of 58 tape water 40(69%) 
samples were of grade unsatisfactory. However, the cause of the unsatisfactory status of the water may be due to 
poor maintenance of the water supply system where due to leakage in the pipeline, pollutants from the surrounding 
area especially leaked sewerage lines, may enter the water supply lines.
In this study, out of 26 filter water (filtered tape water from sources), 11(42.3%), were of grade “unsatisfactory”, 
9(34.6%) of grade “excellent”, 4(15.4%) were of grade “suspicious” and 2(7.7%) were of grade “satisfactory”. This 
correlates with the findings of Hamza, 2009) (16) where 47.5% (n=40) of filter water samples were unsatisfactory.  
Due to the lack of regular cleaning of the filters or using them for a long time with proper maintenance the filtration 
quality may deteriorate.  
In the present study, 12 Mineral water (250ml) from 6 companies collected from the market showed an "excellent" 
grade. Our findings contrast with that of Malathy et al (2017) (14) where out of 11 mineral water, one (9.1%) was 
of grade excellent and others were of grade “unsatisfactory”.
Mineral water of 20 Liter container (N=7) was also examined in this study. Samples were taken twice, one just after 
opening but before setting in the dispenser for sale and another sample taken during the sale after setting in the 
dispenser. None of the samples before use was of grade "excellent" (0%), predominantly the samples were of grade 
"satisfactory" (42.9%), 14.3% were "suspicious" and 28.6% were "unsatisfactory". During the sale after setting in 
the dispenser, the quality of samples deteriorated more, and all the samples were "unsatisfactory" (85.7%) except 
one (14.3%) which was "suspicious". This finding correlates with the findings of Feeser (2016) (17) and Yamaguchi 
et al (2007) (18) Where a high coliform count was found in the 20L containers on dispensers due to improper 
cleaning during reuse.
Samples were taken from five Deep tube wells of WASA of Dhaka city, one sample from each. All the samples 
(100%) were "excellent". This finding correlates with that of Pravez et al (19) where all deep tube well (n=5) waters 
were of grade “Excellent”.  This means that water of "excellent" grade was collected from deep tube wells, but their 
quality deteriorated during supply through the transmission system. So, it was evident that the water supply 
/transmission system was defective.   
In the present study, 3 samples from different locations of River Turag and 3 samples from different locations of 
Buriganga were examined. All (100%) of the samples have MPN >180 and contained fecal coliform. All (100%) of 
the samples were graded as unsatisfactory. This correlates with the findings of Parveen, Ahmed, and Nasreen (2008) 
(20) where all 18 river water samples were unsatisfactory.
When the quality of tape water and corresponding filter water in the Residential area was compared, it was evident 
that after filtration quality of tape water was improved in 9(34.6%) cases and was of grade "Excellent" and in one 
where the grade of was "satisfactory". But in others, the quality did not improve but rather deteriorated in 2(7.7%) 
cases. The cause of no improvement was either improper quality of a filter or poor maintenance of the filter. This 
finding correlates with Sigara (2000) (21) who reported that the filtration processes themselves were observed to be 
not adequate in terms of removing microbial contaminants. IPI purifier when used together with chlorine 
disinfection eliminated all microbial contamination, however, in all other cases the treated water was still 
microbiologically contaminated.

Conclusions  
Several sources of drinking water from Dhaka city and river water were "unsatisfactory". Bottled mineral waters of different 
companies and deep tube well water of WASA were of grade “excellent” in Dhaka city. For the program of supplying safe 
water to all, the transmission system should be improved so that no leakage occurs in the transmission pipes, and 
bacteriological assessment of all water sources for drinking purposes should be planned and conducted on a regular basis.
Declaration
Acknowledgments: Contribution of staffs of Microbiology Laboratory, BUHS, is acknowledged
Conflict of Interest: The authors have no conflicts of interest to declare.
Funding: None.
Ethical Statement: Not required as it is laboratory-based work.
References
1. Cabelli AP, McCabe LJ, & Levin MA. Swimming-associated gastroenteritis and water quality. American Journal of 

Epidemiology1982Apr27;115(4):606616.doi:10.1093/oxfordjournals.aje.a113342 
2. Tanwir F, Saboor A, & Shan M. Water Contamination, health hazards, and public awareness: a case of urban Punjab, Pakistan. 

International Journal of Agriculture and Biology. 2003 Aug 15; 5(1): 560-562. 
3. Johnson JY, Thomas, J, Graham T, Townshend I, Byrne J, Selinger L, & Gannon VP. Prevalence of Escherichia coli O157: H7 and 

Salmonella spp. in surface waters of southern Alberta and its relation to manure sources. Canadian Journal of Microbiology. 2003 
May4; 49(5): 326-335.doi 10.1139/w03-046.

4. Ashbolt NJ. Microbial contamination of drinking water and disease outcomes in developing regions. Toxicology. 2004 Jan 30;198(1): 
229-238. https://doi.org/10.1016/j.tox.2004.01.030.

5. Islam S, Begum HA, & Nili NY, Bacteriological safety assessment of municipal tap water and quality of bottled water in Dhaka city: 
health hazard analysis.Bangladesh Journal of Medical Microbiology. 2010 Jan; 4(1): 9-13. https://doi.org/10.3329/bjmm.v4i1.8462

6. Abera S, Zeyinudin A, Kebed B, Deribew A, Ali S, & Zemene E. Bacteriological analysis of drinking water sources. African Journal 
of Microbiology Research. 2011 Sep 16; 5(18): 2638-2641. https://doi.org/10.5897/AJMR11.218.

7. Cabral PS.Water microbiology. Bacterial pathogens and water. International Journal of environmental research and public health. 2010 
Oct;7(10): 3657-3703.   doi 10.3390/ijerph7103657.

8. Moniruzzaman M, Akter S, Islam M, & Mia Z. Microbiological quality of drinking water from dispensers in roadside restaurants of 
Bangladesh. Pakistan Journal of Biological Sciences. 2011 ;14(2): 142. doi: 10.3923/pjbs.2011.142.145

9. Moe CL, Sobsey MD, Samsa PG, & Mesolo V.Bacterial indicators of risk of diarrhoeal disease from drinking water in the Philippines. 
Bulletin of the World Health Organization. 1991; 69(3); 305-317. 

10. Gorchev, H. G., & Ozolins, G. WHO guidelines for drinking-water quality. WHO chronicle, 1984: p298
11. GiIllet P, Smet DE, & Jacobs J. Practical notes, 2009. (Web page https://core.ac.uk/download/pdf/34581711.pdf) 
12. Senior BW.Examination of water, milk food, and air. In: Collee, J. G., Mackie, T. J., & McCartney, J. E.(eds). Mackie & McCartney 

practical medical microbiology. New York: Churchill Livingstone. Thirteenth edition1996;p204-239.
13. Cappuccino J, & Sherman N. Microbiology Laboratory manual. Person education. INC, New Delhi. 2004; p282-283. 
14. Malathy BR, Sajeev SK, Thampy S, Guruvayurappan K, Ajitha PS. Bacteriological Analysis of Drinking Water by MPN Method from 

Chennai, India. Journal of Environmental Science, Toxicology and Food Technology 2017 July 5; 7(11): 57-64.
15. Kumer D, Malik S, Madan M,.bacterilogical Analysis of Drinking water by MPN Method in a Tertiary Care Hospital and Adjoining 

Area Western Up, India.Journal of Environmental Science, Toxicology and Food Technology. 2013 Jan;(4):17-22.
16. Hamza LF. Bacteriological Study on Household Drinking Water Filters. journal of KerbalaUniversityy. 2009 Oct; 7(2): 185-191. 
17. Feeser K. Analysis of Microbial quality of packaged water in four States of Latin America. Public Health Thesis.Scholars@ Georgia 

State University.Spring.5-13-2016,p11.
18. Yamaguchi MU,Rampazzo RD,Yamada-Ogatta  SU et al. Yeast and Filamentous Fungi in Bottle Mineral Water and Tape Water from 

Municipal Supplies. Brazilian Archives of Biology & Technology 2007 Jan;50(1):1-9.
19. Parvez AK, Liza SM,Marzan M et el. Bacteriological Quality of Drinking water samples across Bangladesh.Arch Clin Microbiol 2016 

Feb; 3;7:1
20. Parveen, S, Ahmed, M. S. U., & Nasreen, T. Microbial Contamination of Water in Around Dhaka City. Bangladesh Journal of 

Scientific and Industrial Research 2008 Jan 17; 43(2): 4. doi: 10.3329/busier.v43i2.972
21. Sagara J. Study of filtration for point-of-use drinking water treatment in Nepal. Degree of Masters Thesis in partial fulfillment of the 

requirement for the degree of Master of Engineering in Civil and Environmental Engineering at Massachusetts Institute of 
Technology.June 2000.p.3

Introduction

The history of spinal anesthesia started from the late 1800 century. Then it was done to reduce intracranial 
pressure by aspirating cerebro spinal fluid due to tuberculous meningitis (1). It was practiced by Wynter and 
Quincke. John Conning also practiced spinal anesthesia using cocain.  August Bier in 1898 performed spinal 
anesthesia using 10-15 mg of cocaine. He used it in nine patients and four of them developed PDPH (2). Spinal 
anesthesia is widely practiced for surgery below the umbilicus. Now-a-days caesarean delivery is widely practiced 
worldwide. General anesthesia for caesarean section is associated with greater maternal risk. Epidural anesthesia 
is also widely practiced but there may be chance of patchy block, total spinal anesthesia. Spinal anesthesia is 
simple, rapid and produces excellent operative condition (3). PDPH is a complication of spinal anesthesia and 
occurs from puncture of the dura matter. Due to loss of CSF in the epidural space causes traction on the cranial 
contents and reflex vasodilation (4). Main factors for the frequency and severity of spinal headache depend on size 
of the needle and tip of the needle. The CSF leakage and incidence of PDPH can be reduced by using small bore 
needle and to avoid multiple punctures. Proper hydration and bed rest post-operatively is a helpful method for 
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ABSTRACT
Background: Post dural puncture headache (PDPH) is one of the most common complications after subarachnoid block (SAB). 
Several factors contribute to the development of PDPH. It includes needle size, type of needle, direction of the bevel side, number of 
attempts, CSF loss, age and weight of the patient. The aim of the study was to assess the incidence and risk of PDPH after 
subarachnoid block (SAB) in caesarean section (CS). 

Method: The study was designed as prospective with random sampling method. 126 patients were included in this study after 
exclusion criteria. Pulse, BP, SPO2 and other minor complications were observed. PDPH was followed for 3 days in post-operative 
period. Data was analyzed statistically. 

Result: One hundred and twenty-six patients were included in this study of which 11.11% developed post dural puncture headache 
(PDPH). 25G quincke needle developed 14.27% and 27G quincke needle developed 7.9%. 

Conclusion: The study showed that small bore quincke needle (27G) frequency of PDPH is less than that of large bore 25G quincke 
needle. Frequent attempt and loss of CSF are also responsible for development of PDPH in spinal anesthesia.
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PDPH management. The aim of the study was to compare the incidence of PDPH in obstetric patients after 
caesarean section using 25G Quincke and 27G Quincke spinal needle.

Methods and Materials

The study was done in Bangladesh Institute of Health Science (BIHS) General Hospital, Darussalam, Mirpur, 
Dhaka-1216. The study period was September 2021 to May 2022. The total study population was 126. All the 
patients were ASA grade 1 and 2. They were both primi and multipara. The age range was 20 to 42 years. Weight 
range was 60 to 109 kg.  It was a prospective randomized single blind study. After proper counselling and 
informed consent, the above mentioned 126 parturient underwent caesarean deliveries by spinal anesthesia were 
included. Those who suffer from severe PIH, Hypovolemia, Coagulopathy, raised ICP, Vertebral anomaly and 
infection at the site of injection were excluded. The parturient were divided into two groups – Group-1 and 
Group-II. After proper assessment and history taking, they were brought to the operating theatre. Patient were in 
supine position with a wedge below right buttock an intravenous line established with 20G or 18G I.V. cannula 
inj. Ondansetron and inj. Omeprazole are injected to avoid vomiting and aspiration. All the patients were 
preloaded with Ringer’s lactated solution by 10ml per kg. Standard monitors like pulse oximeter, ECG and NIBP 
were applied. The patients were placed in sitting position during spinal anesthesia. After all, aseptic precautions 
we used 25G Quincke spinal needle in Group-I and 27G spinal needle in group-II. The needle was introduced in 
midline and the bevel of the needle directed laterally at the level of L3-4 space. After free flow of CSF, 2.5 ml of 
5% hyperbaric bupivacaine was injected intrathecally. The patients were placed in supine position immediately 
after spinal anesthesia. The left lateral tilt was maintained, and supplemental oxygen supplied through face mask 
at 4-5 liters per minute. Vital parameters were assessed during surgery and if there was any problem, treated 
immediately. Maternal blood pressure was measured by automatic NIBP monitoring at one-minute interval for the 
first five minutes. Then five minutes’ interval up to the end of the surgery and also to the recovery room. When 
the systolic blood pressure decreases below 20% of the baseline level then treated by inj. Ephedrine hydrochloride 
and I.V. fluid as required. Patients were visited on the 1st, 2nd, and 3rd post-operative day. They were interviewed 
about headache, backache or stiffing of the neck or examine about cranial nerve palsy. PDPH was defined as 
headache which worsens on sitting and relieved by lying flat within first 5 post-operative days. The headache may 
be frontal, occipital or occipito-frontal. The PDPH may be classified as mild, moderate, and severe. Mild and 
moderate pain can be managed by conservative treatment. But severe pain is difficult to manage. It may need 
epidural normal saline injection or blood patch with oral or I/V hydration.

Results

We studied 126 patients of ASA 1 and 2 aged 20-42 years. The majority of the patients were 20-30 years undergoing 
caesarean section under spinal anesthesia using 25G Quincke (n=63) Group-I and 27G Quincke (n=63) Group-II. 
Demographic data on them are shown in Table 1. Age, weight, gravida ASA, physical status of two groups are 
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shown within comparison. Fourteen patients out of 126 patients developed PDPH (11.11%). In Group-I out of 63 
patients 9 (14.28%) patients developed PDPH in Group-II (n=63) 5(7.94%) patients developed PDPH (Table 2). 
The PDPH was mild and moderate type. No patient in both groups developed severe PDPH. The PDPH was 
managed by rest, oral and I.V fluid with mild analgesic and caffeine. Blood patch was not needed in any patient.

The mean age of patients (n=126) was 28.67 minimum was 20 years and maximum was 42 years. Of 126 patients 
83(63.87%) were primipara and 43(34.12%) were multipara. The mean weight of the patients was 73.67 Kg ranging 
56-105 Kg. In Table 4 the PDPH positive patients average age in Group-I is 25.88 and Group-II is 25.22. Positive 
9 patient 25G needle and primipara 6 and multipara 3 and Group-II PDPH positive 5 patients of them primipara 4 
and multipara 1. Severity of PDPH and onset of PDPH in post-operative day shown in Table 3 and Table 5.

Table 3: Severity of PDPH

Discussion

One of the common complications of spinal anesthesia is Post Dural Puncture Headache (PDPH) (5). General 
anesthesia for CS may minimize headache but it is associated with various complications and risk of maternal 
morbidity and mortality. Now-a -days the choice of anesthesia for CS is spinal anesthesia. Spinal anesthesia has 
many advantages for operation of obstetric patient. The block is reliable, quick, technique is reliable, minimal 
instrument needed. It causes less bleeding, good muscle relaxation and contracted gut. The mother remains awake 
during delivery and can receive the newborn. So many hazards of general anesthesia can be avoided. With so many 
advantages in spinal block but it is associated with PDPH. There are various factors for PDPH like needle size, 
multiple dural puncture, needle shape and CSF leakage.

We studied 126 obstetric patients using 25G and 27G Quincke spinal needle. The patients were divided into two 
groups, Group-I (n-63) using 25G Quincke needle and Group-II(n=63) using 27G Quincke needle. We observed the 
patients for development of PDPH up to 3rd post-operative day. The overall PDPH in 126 patients is 11.11%. In 

Group-I 14.28% developed PDPH and in Group-II 7.4% of patients developed PDPH. Numerically the number is 
greater in Group-I than in Group-II. It is not statistically significant. Onset of PDPH was mostly on the second day 
and it was mild to moderate type (6). Frequency of PDPH reported by various study ranges from 4% to 40% using 
25G Quincke needle and 27G Quincke spinal needle. Alam MR. et.al. reported frequency of PDPH ranges from 0.3 
– 20% and headache is self-limiting and resolve in simple measure (1). Ali Sharfaraz Siddique et al. reported 8.7% 
PDPH using 25G Quincke needle (7). Ahmed Ghaleb stated that PDPH can be managed by noninvasive treatments 
such as bed rest fluids, analgesics, caffeine, and sumatriptan. Epidural blood patch is rarely needed but most 
treatment in severe headache (8). Bedilu Girma Wejl, Mohammaed Suleiman Obsa, Kidest Getu Melese and Gedion 
Asnake Azeze stated that needle size is the most important reason for developing PDPH. The smaller the needle 
diameter the incidence of PDPH will be reduced. But very thin spinal needle may cause technical difficulties and 
multiple dural punctures and a high incidence of PDPH (9). Shah et.al. Reported 20% frequency of PDPH using 25G 
quincke spinal needle (10). Buettner J. et.al. studied 200 patients using 25G Quincke and reported 8.5% PDPH and 
Devcic et.al. 7.1% (11,12).  H.Epathen et.al studied 148 patients and reported 8.1% PDPH. They also studied by 
25G Whitacre and 27G Whitacre spinal needle. They reported PDPH was 0.5% to 3.1%. Fauzia B. et.al. reported 
use of fentanyl with hyperbaric bupivacaine for spinal anesthesia causes rapid block but does not reduce the 
incidence of PDPH (11,13). Dr. Ataur Rahman et.al. studied 120 patients using 25G and 27G Quincke spinal needle. 
In 25G Quincke group frequency of PDPH was 26% and in 27G Quincke Group-I0% (14). Ghulam Murtaza et.al. 
reported using 25G and 27G pencil point spinal needle as PDPH was 0% in both groups but non PDPH was 8% and 
12% respectively in two groups (6). Tariq et al. Mentioned that frequency of PDPH decreases with the size of the 
needle (15). Ahmed et al reported that PDPH is common after caesarean section under spinal anesthesia. It is about 
32% and depends on the size of the needle and tear of the dura. It can be managed with bed rest, hydration and 
analgesics (16). Crawford – 1981 reported incidence of PDPH of 77.5% with 18G needle and 0% with a 29G needle. 
So, using very thin pencil point needle for spinal anesthesia may reduce the incidence of PDPH significantly. 
Various studies were done with 25G and 27G Quincke spinal needle and also by 25G and 27G Whitacre spinal 
needle. Results show that the Whitacre needle causes less PDPH than Quincke needle (5,17). Jan Muhammad 
Shaikh et.al. reported 8.3% PDPH with 25G Quincke needle and 3.7% with 27G Quincke spinal needle (18).  Ross 
et.al reported overall 9.6% PDPH and the PDPH decreases with the decrease of the size of the needle. Rohcena and 
colleagues reported nearly same the result (19).  Parmar et al. using 25G Quincke spinal needle reported 2% of 
PDPH (20). Regarding 25G Quincke needle Meyer et.al studied 147 patients and reported 2.5% PDPH (21). 
Zafurullah et al. reported 14% frequency of PDPH using 25G Quincke spinal needle.

Table 5: Onset of PDPH

J Lynch, 1 Krings, Erust, K. Strik, K. Topalidis, H. Schaaf and M. Fiebig stated that many factors are responsible for 
influencing the incidence of PDPH. The most important is needle size. Similar documents are mentioned by Gerard 
et al. and Sarma VJ et al (22). Pawan Puspa Baral et al. stated that the incidence of PDPH depends on the size of the 
spinal needle. It decreases with the use of thinner spinal needle. They studied PDPH by using 27G Quincke and 27G 
Whitacre spinal needle. They showed that 27G quincke developed 33% more than 27G Whitacre (23). Roumiana 
Batova, Silvi Georgiev stated that the needle tip correlates with a lower incidence of PDPH. Atraucan design tip 
causes less PDPH than Quincke design needle (24). In our randomized study the frequency of PDPH overall 11.11% 
and 25G Quincke 14.28% and 27G Quincke 7.4% which is related to the results reported by various authors.
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Confirmed test: This test was carried out by carefully streaking Eosin Methylene Blue (EMB) agar plates from 
each of the tubes that showed production of both acid and gas. The plates were then incubated at 37 °C for 18 to 
24 hours. Dark blue colonies with a green metallic sheen on the EMB agar indicated the possible presence of 
Escherichia coli (13). 

Completed test by MIU (Motility-Indole-Urease): According to Cappuccino and Sherman (2005) (13), the 
following biochemical tests were performed for the identification of bacteria. Using a sterile technique, a small 
amount of Coliform colonies from EMB agar was inoculated into MIU media and the tubes were then incubated 
for 24 hours at 370C and 440C. After incubation, the development of pink color was indicative of positive results.

The Eijkman test: Using a sterile technique, a small amount of Coliform colonies showing metallic sheen in 
EMB agar was picked up and inoculated into Lactose Broth media (MacConkey Broth) and MIU medium. Both 
the media were then incubated for 24 hours at 440C. Fecal coliform was confirmed by the production of gas and 
positive indole test (12). 

Quality of water: The grade of the quality of drinking water was determined as per Senior (12) as mentioned in 
the table below.

Results

In total 89 water samples were collected from different sources of Dhaka city. Among 26 samples of residential 
household tap water, most, 18(69.2%), were unsatisfactory followed by 4(15.4%) of grade "suspicious", and 
2(7.7%) were of grade "satisfactory". Only 2(7.7%) were of grade "excellent". Out of 26 filter water samples from 
residential houses, samples were predominantly 11(42.30%) of grade "unsatisfactory" followed by 9(34.6%) of 
grade "excellent", 4(15.4%) graded "suspicious" and 2(7.7%) were of grade “satisfactory” (Table 2).

Fourteen samples were collected from 20-litre containers used in different footpath zones of Dhaka city. Among 
these, 2 samples were collected from each container, one just after opening the container, but before serving and 
another during serving. In 7 samples before serving, 3(42.9%), were of grade "Satisfactory", 2(28.6%) were of 
grade "Suspicious", 2(28.6%) were of grade "Unsatisfactory” and none were of grade "Excellent". Among the 7 
samples collected during serving most, 6(85.7%), were of grade "unsatisfactory", and 1(14.3%) was of grade 
"Satisfactory" and none was of grade "Excellent". When the grade of Container water before opening and after 
opening was compared and it was noted that after opening and setting on the delivery device the grade of the 
samples deteriorated. River water samples from 6 vital zones of Dhaka city were collected and found 100% of 
grade "unsatisfactory results”.  From 250ml bottled water from different companies, 12 samples were collected; 
all were of grade "Excellent". Samples were also collected from 5 Deep tube wells of WASA from various 
locations and found of “Excellent” grade (Table 2).

When correlation was done between the grade of tape water and filter water of the same family, it was observed 
that out of 26 families only in two (7.7%) families both the tape water and filter water (filtered from the same tape 
water) were of “excellent” grade. In 9(34.6%) families tape water was of “satisfactory”/ “suspicious” grade but 
filter water was “excellent”. In another (3.9%), tape water was “unsatisfactory” but filter water was “satisfactory”. 
In one case (3.9%), both tape and filter water were "satisfactory". In 11(42.3%) cases the filter did not work; both 
the tape water and filter water were of "Suspicious" / "unsatisfactory" grade. In 2(7.7%) cases, tape water was of 
"suspicious grade", but filter water was of "unsatisfactory" grade (Table 3). 

Discussion

Water is indispensable for life. Urbanization, overpopulation, environmental pollution, and ever-increasing demand, 
pose a risk to the availability of safe drinking water. The present study was done to assess the quality of drinking 
water in some areas of Dhaka city. In total 89 water samples were collected from different sources of different 
locations viz. tap water, corresponding filter water mainly from residential areas, deep tube well water, Mineral 
water, and river water.  
Twenty-six tap water samples were collected from selected residential houses most of which, 18(69.2%), were of 
grade unsatisfactory followed by 4(15.4%) were of grade suspicious. Only 2 (7.7%) were of grade satisfactory and 
another 2(7.7%) were excellent grade. This correlates with the findings of Malathy et al (2017) (14) and Kumar et 
al (2013) (15). In the study of Malathy et al (2017) (14) out of 7 tap waters, 5(71.4%) were graded unsatisfactory, 
and only 2(28.6%) were graded satisfactory. In the study of Kumar et al (2013) (15), out of 58 tape water 40(69%) 
samples were of grade unsatisfactory. However, the cause of the unsatisfactory status of the water may be due to 
poor maintenance of the water supply system where due to leakage in the pipeline, pollutants from the surrounding 
area especially leaked sewerage lines, may enter the water supply lines.
In this study, out of 26 filter water (filtered tape water from sources), 11(42.3%), were of grade “unsatisfactory”, 
9(34.6%) of grade “excellent”, 4(15.4%) were of grade “suspicious” and 2(7.7%) were of grade “satisfactory”. This 
correlates with the findings of Hamza, 2009) (16) where 47.5% (n=40) of filter water samples were unsatisfactory.  
Due to the lack of regular cleaning of the filters or using them for a long time with proper maintenance the filtration 
quality may deteriorate.  
In the present study, 12 Mineral water (250ml) from 6 companies collected from the market showed an "excellent" 
grade. Our findings contrast with that of Malathy et al (2017) (14) where out of 11 mineral water, one (9.1%) was 
of grade excellent and others were of grade “unsatisfactory”.
Mineral water of 20 Liter container (N=7) was also examined in this study. Samples were taken twice, one just after 
opening but before setting in the dispenser for sale and another sample taken during the sale after setting in the 
dispenser. None of the samples before use was of grade "excellent" (0%), predominantly the samples were of grade 
"satisfactory" (42.9%), 14.3% were "suspicious" and 28.6% were "unsatisfactory". During the sale after setting in 
the dispenser, the quality of samples deteriorated more, and all the samples were "unsatisfactory" (85.7%) except 
one (14.3%) which was "suspicious". This finding correlates with the findings of Feeser (2016) (17) and Yamaguchi 
et al (2007) (18) Where a high coliform count was found in the 20L containers on dispensers due to improper 
cleaning during reuse.
Samples were taken from five Deep tube wells of WASA of Dhaka city, one sample from each. All the samples 
(100%) were "excellent". This finding correlates with that of Pravez et al (19) where all deep tube well (n=5) waters 
were of grade “Excellent”.  This means that water of "excellent" grade was collected from deep tube wells, but their 
quality deteriorated during supply through the transmission system. So, it was evident that the water supply 
/transmission system was defective.   
In the present study, 3 samples from different locations of River Turag and 3 samples from different locations of 
Buriganga were examined. All (100%) of the samples have MPN >180 and contained fecal coliform. All (100%) of 
the samples were graded as unsatisfactory. This correlates with the findings of Parveen, Ahmed, and Nasreen (2008) 
(20) where all 18 river water samples were unsatisfactory.
When the quality of tape water and corresponding filter water in the Residential area was compared, it was evident 
that after filtration quality of tape water was improved in 9(34.6%) cases and was of grade "Excellent" and in one 
where the grade of was "satisfactory". But in others, the quality did not improve but rather deteriorated in 2(7.7%) 
cases. The cause of no improvement was either improper quality of a filter or poor maintenance of the filter. This 
finding correlates with Sigara (2000) (21) who reported that the filtration processes themselves were observed to be 
not adequate in terms of removing microbial contaminants. IPI purifier when used together with chlorine 
disinfection eliminated all microbial contamination, however, in all other cases the treated water was still 
microbiologically contaminated.

Conclusions  
Several sources of drinking water from Dhaka city and river water were "unsatisfactory". Bottled mineral waters of different 
companies and deep tube well water of WASA were of grade “excellent” in Dhaka city. For the program of supplying safe 
water to all, the transmission system should be improved so that no leakage occurs in the transmission pipes, and 
bacteriological assessment of all water sources for drinking purposes should be planned and conducted on a regular basis.
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Introduction

The history of spinal anesthesia started from the late 1800 century. Then it was done to reduce intracranial 
pressure by aspirating cerebro spinal fluid due to tuberculous meningitis (1). It was practiced by Wynter and 
Quincke. John Conning also practiced spinal anesthesia using cocain.  August Bier in 1898 performed spinal 
anesthesia using 10-15 mg of cocaine. He used it in nine patients and four of them developed PDPH (2). Spinal 
anesthesia is widely practiced for surgery below the umbilicus. Now-a-days caesarean delivery is widely practiced 
worldwide. General anesthesia for caesarean section is associated with greater maternal risk. Epidural anesthesia 
is also widely practiced but there may be chance of patchy block, total spinal anesthesia. Spinal anesthesia is 
simple, rapid and produces excellent operative condition (3). PDPH is a complication of spinal anesthesia and 
occurs from puncture of the dura matter. Due to loss of CSF in the epidural space causes traction on the cranial 
contents and reflex vasodilation (4). Main factors for the frequency and severity of spinal headache depend on size 
of the needle and tip of the needle. The CSF leakage and incidence of PDPH can be reduced by using small bore 
needle and to avoid multiple punctures. Proper hydration and bed rest post-operatively is a helpful method for 

PDPH management. The aim of the study was to compare the incidence of PDPH in obstetric patients after 
caesarean section using 25G Quincke and 27G Quincke spinal needle.

Methods and Materials

The study was done in Bangladesh Institute of Health Science (BIHS) General Hospital, Darussalam, Mirpur, 
Dhaka-1216. The study period was September 2021 to May 2022. The total study population was 126. All the 
patients were ASA grade 1 and 2. They were both primi and multipara. The age range was 20 to 42 years. Weight 
range was 60 to 109 kg.  It was a prospective randomized single blind study. After proper counselling and 
informed consent, the above mentioned 126 parturient underwent caesarean deliveries by spinal anesthesia were 
included. Those who suffer from severe PIH, Hypovolemia, Coagulopathy, raised ICP, Vertebral anomaly and 
infection at the site of injection were excluded. The parturient were divided into two groups – Group-1 and 
Group-II. After proper assessment and history taking, they were brought to the operating theatre. Patient were in 
supine position with a wedge below right buttock an intravenous line established with 20G or 18G I.V. cannula 
inj. Ondansetron and inj. Omeprazole are injected to avoid vomiting and aspiration. All the patients were 
preloaded with Ringer’s lactated solution by 10ml per kg. Standard monitors like pulse oximeter, ECG and NIBP 
were applied. The patients were placed in sitting position during spinal anesthesia. After all, aseptic precautions 
we used 25G Quincke spinal needle in Group-I and 27G spinal needle in group-II. The needle was introduced in 
midline and the bevel of the needle directed laterally at the level of L3-4 space. After free flow of CSF, 2.5 ml of 
5% hyperbaric bupivacaine was injected intrathecally. The patients were placed in supine position immediately 
after spinal anesthesia. The left lateral tilt was maintained, and supplemental oxygen supplied through face mask 
at 4-5 liters per minute. Vital parameters were assessed during surgery and if there was any problem, treated 
immediately. Maternal blood pressure was measured by automatic NIBP monitoring at one-minute interval for the 
first five minutes. Then five minutes’ interval up to the end of the surgery and also to the recovery room. When 
the systolic blood pressure decreases below 20% of the baseline level then treated by inj. Ephedrine hydrochloride 
and I.V. fluid as required. Patients were visited on the 1st, 2nd, and 3rd post-operative day. They were interviewed 
about headache, backache or stiffing of the neck or examine about cranial nerve palsy. PDPH was defined as 
headache which worsens on sitting and relieved by lying flat within first 5 post-operative days. The headache may 
be frontal, occipital or occipito-frontal. The PDPH may be classified as mild, moderate, and severe. Mild and 
moderate pain can be managed by conservative treatment. But severe pain is difficult to manage. It may need 
epidural normal saline injection or blood patch with oral or I/V hydration.

Results

We studied 126 patients of ASA 1 and 2 aged 20-42 years. The majority of the patients were 20-30 years undergoing 
caesarean section under spinal anesthesia using 25G Quincke (n=63) Group-I and 27G Quincke (n=63) Group-II. 
Demographic data on them are shown in Table 1. Age, weight, gravida ASA, physical status of two groups are 
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shown within comparison. Fourteen patients out of 126 patients developed PDPH (11.11%). In Group-I out of 63 
patients 9 (14.28%) patients developed PDPH in Group-II (n=63) 5(7.94%) patients developed PDPH (Table 2). 
The PDPH was mild and moderate type. No patient in both groups developed severe PDPH. The PDPH was 
managed by rest, oral and I.V fluid with mild analgesic and caffeine. Blood patch was not needed in any patient.

The mean age of patients (n=126) was 28.67 minimum was 20 years and maximum was 42 years. Of 126 patients 
83(63.87%) were primipara and 43(34.12%) were multipara. The mean weight of the patients was 73.67 Kg ranging 
56-105 Kg. In Table 4 the PDPH positive patients average age in Group-I is 25.88 and Group-II is 25.22. Positive 
9 patient 25G needle and primipara 6 and multipara 3 and Group-II PDPH positive 5 patients of them primipara 4 
and multipara 1. Severity of PDPH and onset of PDPH in post-operative day shown in Table 3 and Table 5.

Table 3: Severity of PDPH

Discussion

One of the common complications of spinal anesthesia is Post Dural Puncture Headache (PDPH) (5). General 
anesthesia for CS may minimize headache but it is associated with various complications and risk of maternal 
morbidity and mortality. Now-a -days the choice of anesthesia for CS is spinal anesthesia. Spinal anesthesia has 
many advantages for operation of obstetric patient. The block is reliable, quick, technique is reliable, minimal 
instrument needed. It causes less bleeding, good muscle relaxation and contracted gut. The mother remains awake 
during delivery and can receive the newborn. So many hazards of general anesthesia can be avoided. With so many 
advantages in spinal block but it is associated with PDPH. There are various factors for PDPH like needle size, 
multiple dural puncture, needle shape and CSF leakage.

We studied 126 obstetric patients using 25G and 27G Quincke spinal needle. The patients were divided into two 
groups, Group-I (n-63) using 25G Quincke needle and Group-II(n=63) using 27G Quincke needle. We observed the 
patients for development of PDPH up to 3rd post-operative day. The overall PDPH in 126 patients is 11.11%. In 

Group – I 
25G Quincke n = 63 

Group – II 
27 G Quincke n = 63 P value 

28.82 ± 4 29.26 ± 4.66 >0.05 

73.53 ± 10.32 73.80 ± 89 >0.05 

Primi: 44 
(68.25%) 
Multi:20 
(31.74%) 

Primi: 40 
(63.49%) 
Multi:23 
(36.50%) 

>0.05 

ASA – 1 
45(71.42%) 

ASA – 2 
18 (28.57%) 

ASA – 1 
43(68.25%) 

ASA-2 
20(31.79%) 

>0.05 

Table -1: Demographic Data

Group-I 14.28% developed PDPH and in Group-II 7.4% of patients developed PDPH. Numerically the number is 
greater in Group-I than in Group-II. It is not statistically significant. Onset of PDPH was mostly on the second day 
and it was mild to moderate type (6). Frequency of PDPH reported by various study ranges from 4% to 40% using 
25G Quincke needle and 27G Quincke spinal needle. Alam MR. et.al. reported frequency of PDPH ranges from 0.3 
– 20% and headache is self-limiting and resolve in simple measure (1). Ali Sharfaraz Siddique et al. reported 8.7% 
PDPH using 25G Quincke needle (7). Ahmed Ghaleb stated that PDPH can be managed by noninvasive treatments 
such as bed rest fluids, analgesics, caffeine, and sumatriptan. Epidural blood patch is rarely needed but most 
treatment in severe headache (8). Bedilu Girma Wejl, Mohammaed Suleiman Obsa, Kidest Getu Melese and Gedion 
Asnake Azeze stated that needle size is the most important reason for developing PDPH. The smaller the needle 
diameter the incidence of PDPH will be reduced. But very thin spinal needle may cause technical difficulties and 
multiple dural punctures and a high incidence of PDPH (9). Shah et.al. Reported 20% frequency of PDPH using 25G 
quincke spinal needle (10). Buettner J. et.al. studied 200 patients using 25G Quincke and reported 8.5% PDPH and 
Devcic et.al. 7.1% (11,12).  H.Epathen et.al studied 148 patients and reported 8.1% PDPH. They also studied by 
25G Whitacre and 27G Whitacre spinal needle. They reported PDPH was 0.5% to 3.1%. Fauzia B. et.al. reported 
use of fentanyl with hyperbaric bupivacaine for spinal anesthesia causes rapid block but does not reduce the 
incidence of PDPH (11,13). Dr. Ataur Rahman et.al. studied 120 patients using 25G and 27G Quincke spinal needle. 
In 25G Quincke group frequency of PDPH was 26% and in 27G Quincke Group-I0% (14). Ghulam Murtaza et.al. 
reported using 25G and 27G pencil point spinal needle as PDPH was 0% in both groups but non PDPH was 8% and 
12% respectively in two groups (6). Tariq et al. Mentioned that frequency of PDPH decreases with the size of the 
needle (15). Ahmed et al reported that PDPH is common after caesarean section under spinal anesthesia. It is about 
32% and depends on the size of the needle and tear of the dura. It can be managed with bed rest, hydration and 
analgesics (16). Crawford – 1981 reported incidence of PDPH of 77.5% with 18G needle and 0% with a 29G needle. 
So, using very thin pencil point needle for spinal anesthesia may reduce the incidence of PDPH significantly. 
Various studies were done with 25G and 27G Quincke spinal needle and also by 25G and 27G Whitacre spinal 
needle. Results show that the Whitacre needle causes less PDPH than Quincke needle (5,17). Jan Muhammad 
Shaikh et.al. reported 8.3% PDPH with 25G Quincke needle and 3.7% with 27G Quincke spinal needle (18).  Ross 
et.al reported overall 9.6% PDPH and the PDPH decreases with the decrease of the size of the needle. Rohcena and 
colleagues reported nearly same the result (19).  Parmar et al. using 25G Quincke spinal needle reported 2% of 
PDPH (20). Regarding 25G Quincke needle Meyer et.al studied 147 patients and reported 2.5% PDPH (21). 
Zafurullah et al. reported 14% frequency of PDPH using 25G Quincke spinal needle.

Table 5: Onset of PDPH

J Lynch, 1 Krings, Erust, K. Strik, K. Topalidis, H. Schaaf and M. Fiebig stated that many factors are responsible for 
influencing the incidence of PDPH. The most important is needle size. Similar documents are mentioned by Gerard 
et al. and Sarma VJ et al (22). Pawan Puspa Baral et al. stated that the incidence of PDPH depends on the size of the 
spinal needle. It decreases with the use of thinner spinal needle. They studied PDPH by using 27G Quincke and 27G 
Whitacre spinal needle. They showed that 27G quincke developed 33% more than 27G Whitacre (23). Roumiana 
Batova, Silvi Georgiev stated that the needle tip correlates with a lower incidence of PDPH. Atraucan design tip 
causes less PDPH than Quincke design needle (24). In our randomized study the frequency of PDPH overall 11.11% 
and 25G Quincke 14.28% and 27G Quincke 7.4% which is related to the results reported by various authors.
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Confirmed test: This test was carried out by carefully streaking Eosin Methylene Blue (EMB) agar plates from 
each of the tubes that showed production of both acid and gas. The plates were then incubated at 37 °C for 18 to 
24 hours. Dark blue colonies with a green metallic sheen on the EMB agar indicated the possible presence of 
Escherichia coli (13). 

Completed test by MIU (Motility-Indole-Urease): According to Cappuccino and Sherman (2005) (13), the 
following biochemical tests were performed for the identification of bacteria. Using a sterile technique, a small 
amount of Coliform colonies from EMB agar was inoculated into MIU media and the tubes were then incubated 
for 24 hours at 370C and 440C. After incubation, the development of pink color was indicative of positive results.

The Eijkman test: Using a sterile technique, a small amount of Coliform colonies showing metallic sheen in 
EMB agar was picked up and inoculated into Lactose Broth media (MacConkey Broth) and MIU medium. Both 
the media were then incubated for 24 hours at 440C. Fecal coliform was confirmed by the production of gas and 
positive indole test (12). 

Quality of water: The grade of the quality of drinking water was determined as per Senior (12) as mentioned in 
the table below.

Results

In total 89 water samples were collected from different sources of Dhaka city. Among 26 samples of residential 
household tap water, most, 18(69.2%), were unsatisfactory followed by 4(15.4%) of grade "suspicious", and 
2(7.7%) were of grade "satisfactory". Only 2(7.7%) were of grade "excellent". Out of 26 filter water samples from 
residential houses, samples were predominantly 11(42.30%) of grade "unsatisfactory" followed by 9(34.6%) of 
grade "excellent", 4(15.4%) graded "suspicious" and 2(7.7%) were of grade “satisfactory” (Table 2).

Fourteen samples were collected from 20-litre containers used in different footpath zones of Dhaka city. Among 
these, 2 samples were collected from each container, one just after opening the container, but before serving and 
another during serving. In 7 samples before serving, 3(42.9%), were of grade "Satisfactory", 2(28.6%) were of 
grade "Suspicious", 2(28.6%) were of grade "Unsatisfactory” and none were of grade "Excellent". Among the 7 
samples collected during serving most, 6(85.7%), were of grade "unsatisfactory", and 1(14.3%) was of grade 
"Satisfactory" and none was of grade "Excellent". When the grade of Container water before opening and after 
opening was compared and it was noted that after opening and setting on the delivery device the grade of the 
samples deteriorated. River water samples from 6 vital zones of Dhaka city were collected and found 100% of 
grade "unsatisfactory results”.  From 250ml bottled water from different companies, 12 samples were collected; 
all were of grade "Excellent". Samples were also collected from 5 Deep tube wells of WASA from various 
locations and found of “Excellent” grade (Table 2).

When correlation was done between the grade of tape water and filter water of the same family, it was observed 
that out of 26 families only in two (7.7%) families both the tape water and filter water (filtered from the same tape 
water) were of “excellent” grade. In 9(34.6%) families tape water was of “satisfactory”/ “suspicious” grade but 
filter water was “excellent”. In another (3.9%), tape water was “unsatisfactory” but filter water was “satisfactory”. 
In one case (3.9%), both tape and filter water were "satisfactory". In 11(42.3%) cases the filter did not work; both 
the tape water and filter water were of "Suspicious" / "unsatisfactory" grade. In 2(7.7%) cases, tape water was of 
"suspicious grade", but filter water was of "unsatisfactory" grade (Table 3). 

Discussion

Water is indispensable for life. Urbanization, overpopulation, environmental pollution, and ever-increasing demand, 
pose a risk to the availability of safe drinking water. The present study was done to assess the quality of drinking 
water in some areas of Dhaka city. In total 89 water samples were collected from different sources of different 
locations viz. tap water, corresponding filter water mainly from residential areas, deep tube well water, Mineral 
water, and river water.  
Twenty-six tap water samples were collected from selected residential houses most of which, 18(69.2%), were of 
grade unsatisfactory followed by 4(15.4%) were of grade suspicious. Only 2 (7.7%) were of grade satisfactory and 
another 2(7.7%) were excellent grade. This correlates with the findings of Malathy et al (2017) (14) and Kumar et 
al (2013) (15). In the study of Malathy et al (2017) (14) out of 7 tap waters, 5(71.4%) were graded unsatisfactory, 
and only 2(28.6%) were graded satisfactory. In the study of Kumar et al (2013) (15), out of 58 tape water 40(69%) 
samples were of grade unsatisfactory. However, the cause of the unsatisfactory status of the water may be due to 
poor maintenance of the water supply system where due to leakage in the pipeline, pollutants from the surrounding 
area especially leaked sewerage lines, may enter the water supply lines.
In this study, out of 26 filter water (filtered tape water from sources), 11(42.3%), were of grade “unsatisfactory”, 
9(34.6%) of grade “excellent”, 4(15.4%) were of grade “suspicious” and 2(7.7%) were of grade “satisfactory”. This 
correlates with the findings of Hamza, 2009) (16) where 47.5% (n=40) of filter water samples were unsatisfactory.  
Due to the lack of regular cleaning of the filters or using them for a long time with proper maintenance the filtration 
quality may deteriorate.  
In the present study, 12 Mineral water (250ml) from 6 companies collected from the market showed an "excellent" 
grade. Our findings contrast with that of Malathy et al (2017) (14) where out of 11 mineral water, one (9.1%) was 
of grade excellent and others were of grade “unsatisfactory”.
Mineral water of 20 Liter container (N=7) was also examined in this study. Samples were taken twice, one just after 
opening but before setting in the dispenser for sale and another sample taken during the sale after setting in the 
dispenser. None of the samples before use was of grade "excellent" (0%), predominantly the samples were of grade 
"satisfactory" (42.9%), 14.3% were "suspicious" and 28.6% were "unsatisfactory". During the sale after setting in 
the dispenser, the quality of samples deteriorated more, and all the samples were "unsatisfactory" (85.7%) except 
one (14.3%) which was "suspicious". This finding correlates with the findings of Feeser (2016) (17) and Yamaguchi 
et al (2007) (18) Where a high coliform count was found in the 20L containers on dispensers due to improper 
cleaning during reuse.
Samples were taken from five Deep tube wells of WASA of Dhaka city, one sample from each. All the samples 
(100%) were "excellent". This finding correlates with that of Pravez et al (19) where all deep tube well (n=5) waters 
were of grade “Excellent”.  This means that water of "excellent" grade was collected from deep tube wells, but their 
quality deteriorated during supply through the transmission system. So, it was evident that the water supply 
/transmission system was defective.   
In the present study, 3 samples from different locations of River Turag and 3 samples from different locations of 
Buriganga were examined. All (100%) of the samples have MPN >180 and contained fecal coliform. All (100%) of 
the samples were graded as unsatisfactory. This correlates with the findings of Parveen, Ahmed, and Nasreen (2008) 
(20) where all 18 river water samples were unsatisfactory.
When the quality of tape water and corresponding filter water in the Residential area was compared, it was evident 
that after filtration quality of tape water was improved in 9(34.6%) cases and was of grade "Excellent" and in one 
where the grade of was "satisfactory". But in others, the quality did not improve but rather deteriorated in 2(7.7%) 
cases. The cause of no improvement was either improper quality of a filter or poor maintenance of the filter. This 
finding correlates with Sigara (2000) (21) who reported that the filtration processes themselves were observed to be 
not adequate in terms of removing microbial contaminants. IPI purifier when used together with chlorine 
disinfection eliminated all microbial contamination, however, in all other cases the treated water was still 
microbiologically contaminated.

Conclusions  
Several sources of drinking water from Dhaka city and river water were "unsatisfactory". Bottled mineral waters of different 
companies and deep tube well water of WASA were of grade “excellent” in Dhaka city. For the program of supplying safe 
water to all, the transmission system should be improved so that no leakage occurs in the transmission pipes, and 
bacteriological assessment of all water sources for drinking purposes should be planned and conducted on a regular basis.
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Introduction

The history of spinal anesthesia started from the late 1800 century. Then it was done to reduce intracranial 
pressure by aspirating cerebro spinal fluid due to tuberculous meningitis (1). It was practiced by Wynter and 
Quincke. John Conning also practiced spinal anesthesia using cocain.  August Bier in 1898 performed spinal 
anesthesia using 10-15 mg of cocaine. He used it in nine patients and four of them developed PDPH (2). Spinal 
anesthesia is widely practiced for surgery below the umbilicus. Now-a-days caesarean delivery is widely practiced 
worldwide. General anesthesia for caesarean section is associated with greater maternal risk. Epidural anesthesia 
is also widely practiced but there may be chance of patchy block, total spinal anesthesia. Spinal anesthesia is 
simple, rapid and produces excellent operative condition (3). PDPH is a complication of spinal anesthesia and 
occurs from puncture of the dura matter. Due to loss of CSF in the epidural space causes traction on the cranial 
contents and reflex vasodilation (4). Main factors for the frequency and severity of spinal headache depend on size 
of the needle and tip of the needle. The CSF leakage and incidence of PDPH can be reduced by using small bore 
needle and to avoid multiple punctures. Proper hydration and bed rest post-operatively is a helpful method for 

PDPH management. The aim of the study was to compare the incidence of PDPH in obstetric patients after 
caesarean section using 25G Quincke and 27G Quincke spinal needle.

Methods and Materials

The study was done in Bangladesh Institute of Health Science (BIHS) General Hospital, Darussalam, Mirpur, 
Dhaka-1216. The study period was September 2021 to May 2022. The total study population was 126. All the 
patients were ASA grade 1 and 2. They were both primi and multipara. The age range was 20 to 42 years. Weight 
range was 60 to 109 kg.  It was a prospective randomized single blind study. After proper counselling and 
informed consent, the above mentioned 126 parturient underwent caesarean deliveries by spinal anesthesia were 
included. Those who suffer from severe PIH, Hypovolemia, Coagulopathy, raised ICP, Vertebral anomaly and 
infection at the site of injection were excluded. The parturient were divided into two groups – Group-1 and 
Group-II. After proper assessment and history taking, they were brought to the operating theatre. Patient were in 
supine position with a wedge below right buttock an intravenous line established with 20G or 18G I.V. cannula 
inj. Ondansetron and inj. Omeprazole are injected to avoid vomiting and aspiration. All the patients were 
preloaded with Ringer’s lactated solution by 10ml per kg. Standard monitors like pulse oximeter, ECG and NIBP 
were applied. The patients were placed in sitting position during spinal anesthesia. After all, aseptic precautions 
we used 25G Quincke spinal needle in Group-I and 27G spinal needle in group-II. The needle was introduced in 
midline and the bevel of the needle directed laterally at the level of L3-4 space. After free flow of CSF, 2.5 ml of 
5% hyperbaric bupivacaine was injected intrathecally. The patients were placed in supine position immediately 
after spinal anesthesia. The left lateral tilt was maintained, and supplemental oxygen supplied through face mask 
at 4-5 liters per minute. Vital parameters were assessed during surgery and if there was any problem, treated 
immediately. Maternal blood pressure was measured by automatic NIBP monitoring at one-minute interval for the 
first five minutes. Then five minutes’ interval up to the end of the surgery and also to the recovery room. When 
the systolic blood pressure decreases below 20% of the baseline level then treated by inj. Ephedrine hydrochloride 
and I.V. fluid as required. Patients were visited on the 1st, 2nd, and 3rd post-operative day. They were interviewed 
about headache, backache or stiffing of the neck or examine about cranial nerve palsy. PDPH was defined as 
headache which worsens on sitting and relieved by lying flat within first 5 post-operative days. The headache may 
be frontal, occipital or occipito-frontal. The PDPH may be classified as mild, moderate, and severe. Mild and 
moderate pain can be managed by conservative treatment. But severe pain is difficult to manage. It may need 
epidural normal saline injection or blood patch with oral or I/V hydration.

Results

We studied 126 patients of ASA 1 and 2 aged 20-42 years. The majority of the patients were 20-30 years undergoing 
caesarean section under spinal anesthesia using 25G Quincke (n=63) Group-I and 27G Quincke (n=63) Group-II. 
Demographic data on them are shown in Table 1. Age, weight, gravida ASA, physical status of two groups are 

shown within comparison. Fourteen patients out of 126 patients developed PDPH (11.11%). In Group-I out of 63 
patients 9 (14.28%) patients developed PDPH in Group-II (n=63) 5(7.94%) patients developed PDPH (Table 2). 
The PDPH was mild and moderate type. No patient in both groups developed severe PDPH. The PDPH was 
managed by rest, oral and I.V fluid with mild analgesic and caffeine. Blood patch was not needed in any patient.

The mean age of patients (n=126) was 28.67 minimum was 20 years and maximum was 42 years. Of 126 patients 
83(63.87%) were primipara and 43(34.12%) were multipara. The mean weight of the patients was 73.67 Kg ranging 
56-105 Kg. In Table 4 the PDPH positive patients average age in Group-I is 25.88 and Group-II is 25.22. Positive 
9 patient 25G needle and primipara 6 and multipara 3 and Group-II PDPH positive 5 patients of them primipara 4 
and multipara 1. Severity of PDPH and onset of PDPH in post-operative day shown in Table 3 and Table 5.

Table 3: Severity of PDPH

Discussion

One of the common complications of spinal anesthesia is Post Dural Puncture Headache (PDPH) (5). General 
anesthesia for CS may minimize headache but it is associated with various complications and risk of maternal 
morbidity and mortality. Now-a -days the choice of anesthesia for CS is spinal anesthesia. Spinal anesthesia has 
many advantages for operation of obstetric patient. The block is reliable, quick, technique is reliable, minimal 
instrument needed. It causes less bleeding, good muscle relaxation and contracted gut. The mother remains awake 
during delivery and can receive the newborn. So many hazards of general anesthesia can be avoided. With so many 
advantages in spinal block but it is associated with PDPH. There are various factors for PDPH like needle size, 
multiple dural puncture, needle shape and CSF leakage.

We studied 126 obstetric patients using 25G and 27G Quincke spinal needle. The patients were divided into two 
groups, Group-I (n-63) using 25G Quincke needle and Group-II(n=63) using 27G Quincke needle. We observed the 
patients for development of PDPH up to 3rd post-operative day. The overall PDPH in 126 patients is 11.11%. In 

Table 2: Frequency of PDPH  

PDPH 
Group – I 

n = 63 
25G Quincke 

Group – II 
n = 63 

27 G Quincke 
P value 

Present 9 (14.28%) 5(7.94%) >0.05 
bsent 54(85.7%) 58(92.06%) 

PDPH 
Group – I 

n = 63 
25G Quincke 

Group – II 
n = 63 

27 G Quincke 
P value 

Mild 5(7.9%) 4(6.34%) 
NS Moderate 4(6.34%) 1(1.58%) 

Severe 0 0 
 

Table 4: Demographic data of PDPH Positive Patient.

Group – I 
n = 63 

25G Quincke 

Group – II 
n = 63 

27 G Quincke 
P value 

Age in 
± SD 25.88 ± 3.44 25.22 ± 1.6 

NS Weight in KG ± 
SD 65.77 ± 4.14 67 ± 6.40 

Parity 6 primi 3 Multi 
66.66% 33.33% 

3 primi 2 Multi 
33.33% 40% 

Group-I 14.28% developed PDPH and in Group-II 7.4% of patients developed PDPH. Numerically the number is 
greater in Group-I than in Group-II. It is not statistically significant. Onset of PDPH was mostly on the second day 
and it was mild to moderate type (6). Frequency of PDPH reported by various study ranges from 4% to 40% using 
25G Quincke needle and 27G Quincke spinal needle. Alam MR. et.al. reported frequency of PDPH ranges from 0.3 
– 20% and headache is self-limiting and resolve in simple measure (1). Ali Sharfaraz Siddique et al. reported 8.7% 
PDPH using 25G Quincke needle (7). Ahmed Ghaleb stated that PDPH can be managed by noninvasive treatments 
such as bed rest fluids, analgesics, caffeine, and sumatriptan. Epidural blood patch is rarely needed but most 
treatment in severe headache (8). Bedilu Girma Wejl, Mohammaed Suleiman Obsa, Kidest Getu Melese and Gedion 
Asnake Azeze stated that needle size is the most important reason for developing PDPH. The smaller the needle 
diameter the incidence of PDPH will be reduced. But very thin spinal needle may cause technical difficulties and 
multiple dural punctures and a high incidence of PDPH (9). Shah et.al. Reported 20% frequency of PDPH using 25G 
quincke spinal needle (10). Buettner J. et.al. studied 200 patients using 25G Quincke and reported 8.5% PDPH and 
Devcic et.al. 7.1% (11,12).  H.Epathen et.al studied 148 patients and reported 8.1% PDPH. They also studied by 
25G Whitacre and 27G Whitacre spinal needle. They reported PDPH was 0.5% to 3.1%. Fauzia B. et.al. reported 
use of fentanyl with hyperbaric bupivacaine for spinal anesthesia causes rapid block but does not reduce the 
incidence of PDPH (11,13). Dr. Ataur Rahman et.al. studied 120 patients using 25G and 27G Quincke spinal needle. 
In 25G Quincke group frequency of PDPH was 26% and in 27G Quincke Group-I0% (14). Ghulam Murtaza et.al. 
reported using 25G and 27G pencil point spinal needle as PDPH was 0% in both groups but non PDPH was 8% and 
12% respectively in two groups (6). Tariq et al. Mentioned that frequency of PDPH decreases with the size of the 
needle (15). Ahmed et al reported that PDPH is common after caesarean section under spinal anesthesia. It is about 
32% and depends on the size of the needle and tear of the dura. It can be managed with bed rest, hydration and 
analgesics (16). Crawford – 1981 reported incidence of PDPH of 77.5% with 18G needle and 0% with a 29G needle. 
So, using very thin pencil point needle for spinal anesthesia may reduce the incidence of PDPH significantly. 
Various studies were done with 25G and 27G Quincke spinal needle and also by 25G and 27G Whitacre spinal 
needle. Results show that the Whitacre needle causes less PDPH than Quincke needle (5,17). Jan Muhammad 
Shaikh et.al. reported 8.3% PDPH with 25G Quincke needle and 3.7% with 27G Quincke spinal needle (18).  Ross 
et.al reported overall 9.6% PDPH and the PDPH decreases with the decrease of the size of the needle. Rohcena and 
colleagues reported nearly same the result (19).  Parmar et al. using 25G Quincke spinal needle reported 2% of 
PDPH (20). Regarding 25G Quincke needle Meyer et.al studied 147 patients and reported 2.5% PDPH (21). 
Zafurullah et al. reported 14% frequency of PDPH using 25G Quincke spinal needle.

Table 5: Onset of PDPH

J Lynch, 1 Krings, Erust, K. Strik, K. Topalidis, H. Schaaf and M. Fiebig stated that many factors are responsible for 
influencing the incidence of PDPH. The most important is needle size. Similar documents are mentioned by Gerard 
et al. and Sarma VJ et al (22). Pawan Puspa Baral et al. stated that the incidence of PDPH depends on the size of the 
spinal needle. It decreases with the use of thinner spinal needle. They studied PDPH by using 27G Quincke and 27G 
Whitacre spinal needle. They showed that 27G quincke developed 33% more than 27G Whitacre (23). Roumiana 
Batova, Silvi Georgiev stated that the needle tip correlates with a lower incidence of PDPH. Atraucan design tip 
causes less PDPH than Quincke design needle (24). In our randomized study the frequency of PDPH overall 11.11% 
and 25G Quincke 14.28% and 27G Quincke 7.4% which is related to the results reported by various authors.
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Confirmed test: This test was carried out by carefully streaking Eosin Methylene Blue (EMB) agar plates from 
each of the tubes that showed production of both acid and gas. The plates were then incubated at 37 °C for 18 to 
24 hours. Dark blue colonies with a green metallic sheen on the EMB agar indicated the possible presence of 
Escherichia coli (13). 

Completed test by MIU (Motility-Indole-Urease): According to Cappuccino and Sherman (2005) (13), the 
following biochemical tests were performed for the identification of bacteria. Using a sterile technique, a small 
amount of Coliform colonies from EMB agar was inoculated into MIU media and the tubes were then incubated 
for 24 hours at 370C and 440C. After incubation, the development of pink color was indicative of positive results.

The Eijkman test: Using a sterile technique, a small amount of Coliform colonies showing metallic sheen in 
EMB agar was picked up and inoculated into Lactose Broth media (MacConkey Broth) and MIU medium. Both 
the media were then incubated for 24 hours at 440C. Fecal coliform was confirmed by the production of gas and 
positive indole test (12). 

Quality of water: The grade of the quality of drinking water was determined as per Senior (12) as mentioned in 
the table below.

Results

In total 89 water samples were collected from different sources of Dhaka city. Among 26 samples of residential 
household tap water, most, 18(69.2%), were unsatisfactory followed by 4(15.4%) of grade "suspicious", and 
2(7.7%) were of grade "satisfactory". Only 2(7.7%) were of grade "excellent". Out of 26 filter water samples from 
residential houses, samples were predominantly 11(42.30%) of grade "unsatisfactory" followed by 9(34.6%) of 
grade "excellent", 4(15.4%) graded "suspicious" and 2(7.7%) were of grade “satisfactory” (Table 2).

Fourteen samples were collected from 20-litre containers used in different footpath zones of Dhaka city. Among 
these, 2 samples were collected from each container, one just after opening the container, but before serving and 
another during serving. In 7 samples before serving, 3(42.9%), were of grade "Satisfactory", 2(28.6%) were of 
grade "Suspicious", 2(28.6%) were of grade "Unsatisfactory” and none were of grade "Excellent". Among the 7 
samples collected during serving most, 6(85.7%), were of grade "unsatisfactory", and 1(14.3%) was of grade 
"Satisfactory" and none was of grade "Excellent". When the grade of Container water before opening and after 
opening was compared and it was noted that after opening and setting on the delivery device the grade of the 
samples deteriorated. River water samples from 6 vital zones of Dhaka city were collected and found 100% of 
grade "unsatisfactory results”.  From 250ml bottled water from different companies, 12 samples were collected; 
all were of grade "Excellent". Samples were also collected from 5 Deep tube wells of WASA from various 
locations and found of “Excellent” grade (Table 2).

When correlation was done between the grade of tape water and filter water of the same family, it was observed 
that out of 26 families only in two (7.7%) families both the tape water and filter water (filtered from the same tape 
water) were of “excellent” grade. In 9(34.6%) families tape water was of “satisfactory”/ “suspicious” grade but 
filter water was “excellent”. In another (3.9%), tape water was “unsatisfactory” but filter water was “satisfactory”. 
In one case (3.9%), both tape and filter water were "satisfactory". In 11(42.3%) cases the filter did not work; both 
the tape water and filter water were of "Suspicious" / "unsatisfactory" grade. In 2(7.7%) cases, tape water was of 
"suspicious grade", but filter water was of "unsatisfactory" grade (Table 3). 

Discussion

Water is indispensable for life. Urbanization, overpopulation, environmental pollution, and ever-increasing demand, 
pose a risk to the availability of safe drinking water. The present study was done to assess the quality of drinking 
water in some areas of Dhaka city. In total 89 water samples were collected from different sources of different 
locations viz. tap water, corresponding filter water mainly from residential areas, deep tube well water, Mineral 
water, and river water.  
Twenty-six tap water samples were collected from selected residential houses most of which, 18(69.2%), were of 
grade unsatisfactory followed by 4(15.4%) were of grade suspicious. Only 2 (7.7%) were of grade satisfactory and 
another 2(7.7%) were excellent grade. This correlates with the findings of Malathy et al (2017) (14) and Kumar et 
al (2013) (15). In the study of Malathy et al (2017) (14) out of 7 tap waters, 5(71.4%) were graded unsatisfactory, 
and only 2(28.6%) were graded satisfactory. In the study of Kumar et al (2013) (15), out of 58 tape water 40(69%) 
samples were of grade unsatisfactory. However, the cause of the unsatisfactory status of the water may be due to 
poor maintenance of the water supply system where due to leakage in the pipeline, pollutants from the surrounding 
area especially leaked sewerage lines, may enter the water supply lines.
In this study, out of 26 filter water (filtered tape water from sources), 11(42.3%), were of grade “unsatisfactory”, 
9(34.6%) of grade “excellent”, 4(15.4%) were of grade “suspicious” and 2(7.7%) were of grade “satisfactory”. This 
correlates with the findings of Hamza, 2009) (16) where 47.5% (n=40) of filter water samples were unsatisfactory.  
Due to the lack of regular cleaning of the filters or using them for a long time with proper maintenance the filtration 
quality may deteriorate.  
In the present study, 12 Mineral water (250ml) from 6 companies collected from the market showed an "excellent" 
grade. Our findings contrast with that of Malathy et al (2017) (14) where out of 11 mineral water, one (9.1%) was 
of grade excellent and others were of grade “unsatisfactory”.
Mineral water of 20 Liter container (N=7) was also examined in this study. Samples were taken twice, one just after 
opening but before setting in the dispenser for sale and another sample taken during the sale after setting in the 
dispenser. None of the samples before use was of grade "excellent" (0%), predominantly the samples were of grade 
"satisfactory" (42.9%), 14.3% were "suspicious" and 28.6% were "unsatisfactory". During the sale after setting in 
the dispenser, the quality of samples deteriorated more, and all the samples were "unsatisfactory" (85.7%) except 
one (14.3%) which was "suspicious". This finding correlates with the findings of Feeser (2016) (17) and Yamaguchi 
et al (2007) (18) Where a high coliform count was found in the 20L containers on dispensers due to improper 
cleaning during reuse.
Samples were taken from five Deep tube wells of WASA of Dhaka city, one sample from each. All the samples 
(100%) were "excellent". This finding correlates with that of Pravez et al (19) where all deep tube well (n=5) waters 
were of grade “Excellent”.  This means that water of "excellent" grade was collected from deep tube wells, but their 
quality deteriorated during supply through the transmission system. So, it was evident that the water supply 
/transmission system was defective.   
In the present study, 3 samples from different locations of River Turag and 3 samples from different locations of 
Buriganga were examined. All (100%) of the samples have MPN >180 and contained fecal coliform. All (100%) of 
the samples were graded as unsatisfactory. This correlates with the findings of Parveen, Ahmed, and Nasreen (2008) 
(20) where all 18 river water samples were unsatisfactory.
When the quality of tape water and corresponding filter water in the Residential area was compared, it was evident 
that after filtration quality of tape water was improved in 9(34.6%) cases and was of grade "Excellent" and in one 
where the grade of was "satisfactory". But in others, the quality did not improve but rather deteriorated in 2(7.7%) 
cases. The cause of no improvement was either improper quality of a filter or poor maintenance of the filter. This 
finding correlates with Sigara (2000) (21) who reported that the filtration processes themselves were observed to be 
not adequate in terms of removing microbial contaminants. IPI purifier when used together with chlorine 
disinfection eliminated all microbial contamination, however, in all other cases the treated water was still 
microbiologically contaminated.

Conclusions  
Several sources of drinking water from Dhaka city and river water were "unsatisfactory". Bottled mineral waters of different 
companies and deep tube well water of WASA were of grade “excellent” in Dhaka city. For the program of supplying safe 
water to all, the transmission system should be improved so that no leakage occurs in the transmission pipes, and 
bacteriological assessment of all water sources for drinking purposes should be planned and conducted on a regular basis.
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Introduction

The history of spinal anesthesia started from the late 1800 century. Then it was done to reduce intracranial 
pressure by aspirating cerebro spinal fluid due to tuberculous meningitis (1). It was practiced by Wynter and 
Quincke. John Conning also practiced spinal anesthesia using cocain.  August Bier in 1898 performed spinal 
anesthesia using 10-15 mg of cocaine. He used it in nine patients and four of them developed PDPH (2). Spinal 
anesthesia is widely practiced for surgery below the umbilicus. Now-a-days caesarean delivery is widely practiced 
worldwide. General anesthesia for caesarean section is associated with greater maternal risk. Epidural anesthesia 
is also widely practiced but there may be chance of patchy block, total spinal anesthesia. Spinal anesthesia is 
simple, rapid and produces excellent operative condition (3). PDPH is a complication of spinal anesthesia and 
occurs from puncture of the dura matter. Due to loss of CSF in the epidural space causes traction on the cranial 
contents and reflex vasodilation (4). Main factors for the frequency and severity of spinal headache depend on size 
of the needle and tip of the needle. The CSF leakage and incidence of PDPH can be reduced by using small bore 
needle and to avoid multiple punctures. Proper hydration and bed rest post-operatively is a helpful method for 

PDPH management. The aim of the study was to compare the incidence of PDPH in obstetric patients after 
caesarean section using 25G Quincke and 27G Quincke spinal needle.

Methods and Materials

The study was done in Bangladesh Institute of Health Science (BIHS) General Hospital, Darussalam, Mirpur, 
Dhaka-1216. The study period was September 2021 to May 2022. The total study population was 126. All the 
patients were ASA grade 1 and 2. They were both primi and multipara. The age range was 20 to 42 years. Weight 
range was 60 to 109 kg.  It was a prospective randomized single blind study. After proper counselling and 
informed consent, the above mentioned 126 parturient underwent caesarean deliveries by spinal anesthesia were 
included. Those who suffer from severe PIH, Hypovolemia, Coagulopathy, raised ICP, Vertebral anomaly and 
infection at the site of injection were excluded. The parturient were divided into two groups – Group-1 and 
Group-II. After proper assessment and history taking, they were brought to the operating theatre. Patient were in 
supine position with a wedge below right buttock an intravenous line established with 20G or 18G I.V. cannula 
inj. Ondansetron and inj. Omeprazole are injected to avoid vomiting and aspiration. All the patients were 
preloaded with Ringer’s lactated solution by 10ml per kg. Standard monitors like pulse oximeter, ECG and NIBP 
were applied. The patients were placed in sitting position during spinal anesthesia. After all, aseptic precautions 
we used 25G Quincke spinal needle in Group-I and 27G spinal needle in group-II. The needle was introduced in 
midline and the bevel of the needle directed laterally at the level of L3-4 space. After free flow of CSF, 2.5 ml of 
5% hyperbaric bupivacaine was injected intrathecally. The patients were placed in supine position immediately 
after spinal anesthesia. The left lateral tilt was maintained, and supplemental oxygen supplied through face mask 
at 4-5 liters per minute. Vital parameters were assessed during surgery and if there was any problem, treated 
immediately. Maternal blood pressure was measured by automatic NIBP monitoring at one-minute interval for the 
first five minutes. Then five minutes’ interval up to the end of the surgery and also to the recovery room. When 
the systolic blood pressure decreases below 20% of the baseline level then treated by inj. Ephedrine hydrochloride 
and I.V. fluid as required. Patients were visited on the 1st, 2nd, and 3rd post-operative day. They were interviewed 
about headache, backache or stiffing of the neck or examine about cranial nerve palsy. PDPH was defined as 
headache which worsens on sitting and relieved by lying flat within first 5 post-operative days. The headache may 
be frontal, occipital or occipito-frontal. The PDPH may be classified as mild, moderate, and severe. Mild and 
moderate pain can be managed by conservative treatment. But severe pain is difficult to manage. It may need 
epidural normal saline injection or blood patch with oral or I/V hydration.

Results

We studied 126 patients of ASA 1 and 2 aged 20-42 years. The majority of the patients were 20-30 years undergoing 
caesarean section under spinal anesthesia using 25G Quincke (n=63) Group-I and 27G Quincke (n=63) Group-II. 
Demographic data on them are shown in Table 1. Age, weight, gravida ASA, physical status of two groups are 

shown within comparison. Fourteen patients out of 126 patients developed PDPH (11.11%). In Group-I out of 63 
patients 9 (14.28%) patients developed PDPH in Group-II (n=63) 5(7.94%) patients developed PDPH (Table 2). 
The PDPH was mild and moderate type. No patient in both groups developed severe PDPH. The PDPH was 
managed by rest, oral and I.V fluid with mild analgesic and caffeine. Blood patch was not needed in any patient.

The mean age of patients (n=126) was 28.67 minimum was 20 years and maximum was 42 years. Of 126 patients 
83(63.87%) were primipara and 43(34.12%) were multipara. The mean weight of the patients was 73.67 Kg ranging 
56-105 Kg. In Table 4 the PDPH positive patients average age in Group-I is 25.88 and Group-II is 25.22. Positive 
9 patient 25G needle and primipara 6 and multipara 3 and Group-II PDPH positive 5 patients of them primipara 4 
and multipara 1. Severity of PDPH and onset of PDPH in post-operative day shown in Table 3 and Table 5.

Table 3: Severity of PDPH

Discussion

One of the common complications of spinal anesthesia is Post Dural Puncture Headache (PDPH) (5). General 
anesthesia for CS may minimize headache but it is associated with various complications and risk of maternal 
morbidity and mortality. Now-a -days the choice of anesthesia for CS is spinal anesthesia. Spinal anesthesia has 
many advantages for operation of obstetric patient. The block is reliable, quick, technique is reliable, minimal 
instrument needed. It causes less bleeding, good muscle relaxation and contracted gut. The mother remains awake 
during delivery and can receive the newborn. So many hazards of general anesthesia can be avoided. With so many 
advantages in spinal block but it is associated with PDPH. There are various factors for PDPH like needle size, 
multiple dural puncture, needle shape and CSF leakage.

We studied 126 obstetric patients using 25G and 27G Quincke spinal needle. The patients were divided into two 
groups, Group-I (n-63) using 25G Quincke needle and Group-II(n=63) using 27G Quincke needle. We observed the 
patients for development of PDPH up to 3rd post-operative day. The overall PDPH in 126 patients is 11.11%. In 

Group-I 14.28% developed PDPH and in Group-II 7.4% of patients developed PDPH. Numerically the number is 
greater in Group-I than in Group-II. It is not statistically significant. Onset of PDPH was mostly on the second day 
and it was mild to moderate type (6). Frequency of PDPH reported by various study ranges from 4% to 40% using 
25G Quincke needle and 27G Quincke spinal needle. Alam MR. et.al. reported frequency of PDPH ranges from 0.3 
– 20% and headache is self-limiting and resolve in simple measure (1). Ali Sharfaraz Siddique et al. reported 8.7% 
PDPH using 25G Quincke needle (7). Ahmed Ghaleb stated that PDPH can be managed by noninvasive treatments 
such as bed rest fluids, analgesics, caffeine, and sumatriptan. Epidural blood patch is rarely needed but most 
treatment in severe headache (8). Bedilu Girma Wejl, Mohammaed Suleiman Obsa, Kidest Getu Melese and Gedion 
Asnake Azeze stated that needle size is the most important reason for developing PDPH. The smaller the needle 
diameter the incidence of PDPH will be reduced. But very thin spinal needle may cause technical difficulties and 
multiple dural punctures and a high incidence of PDPH (9). Shah et.al. Reported 20% frequency of PDPH using 25G 
quincke spinal needle (10). Buettner J. et.al. studied 200 patients using 25G Quincke and reported 8.5% PDPH and 
Devcic et.al. 7.1% (11,12).  H.Epathen et.al studied 148 patients and reported 8.1% PDPH. They also studied by 
25G Whitacre and 27G Whitacre spinal needle. They reported PDPH was 0.5% to 3.1%. Fauzia B. et.al. reported 
use of fentanyl with hyperbaric bupivacaine for spinal anesthesia causes rapid block but does not reduce the 
incidence of PDPH (11,13). Dr. Ataur Rahman et.al. studied 120 patients using 25G and 27G Quincke spinal needle. 
In 25G Quincke group frequency of PDPH was 26% and in 27G Quincke Group-I0% (14). Ghulam Murtaza et.al. 
reported using 25G and 27G pencil point spinal needle as PDPH was 0% in both groups but non PDPH was 8% and 
12% respectively in two groups (6). Tariq et al. Mentioned that frequency of PDPH decreases with the size of the 
needle (15). Ahmed et al reported that PDPH is common after caesarean section under spinal anesthesia. It is about 
32% and depends on the size of the needle and tear of the dura. It can be managed with bed rest, hydration and 
analgesics (16). Crawford – 1981 reported incidence of PDPH of 77.5% with 18G needle and 0% with a 29G needle. 
So, using very thin pencil point needle for spinal anesthesia may reduce the incidence of PDPH significantly. 
Various studies were done with 25G and 27G Quincke spinal needle and also by 25G and 27G Whitacre spinal 
needle. Results show that the Whitacre needle causes less PDPH than Quincke needle (5,17). Jan Muhammad 
Shaikh et.al. reported 8.3% PDPH with 25G Quincke needle and 3.7% with 27G Quincke spinal needle (18).  Ross 
et.al reported overall 9.6% PDPH and the PDPH decreases with the decrease of the size of the needle. Rohcena and 
colleagues reported nearly same the result (19).  Parmar et al. using 25G Quincke spinal needle reported 2% of 
PDPH (20). Regarding 25G Quincke needle Meyer et.al studied 147 patients and reported 2.5% PDPH (21). 
Zafurullah et al. reported 14% frequency of PDPH using 25G Quincke spinal needle.

Table 5: Onset of PDPH

J Lynch, 1 Krings, Erust, K. Strik, K. Topalidis, H. Schaaf and M. Fiebig stated that many factors are responsible for 
influencing the incidence of PDPH. The most important is needle size. Similar documents are mentioned by Gerard 
et al. and Sarma VJ et al (22). Pawan Puspa Baral et al. stated that the incidence of PDPH depends on the size of the 
spinal needle. It decreases with the use of thinner spinal needle. They studied PDPH by using 27G Quincke and 27G 
Whitacre spinal needle. They showed that 27G quincke developed 33% more than 27G Whitacre (23). Roumiana 
Batova, Silvi Georgiev stated that the needle tip correlates with a lower incidence of PDPH. Atraucan design tip 
causes less PDPH than Quincke design needle (24). In our randomized study the frequency of PDPH overall 11.11% 
and 25G Quincke 14.28% and 27G Quincke 7.4% which is related to the results reported by various authors.

PDPH 
Post-operative day 

Group – I 
n = 63 

25G Quincke 

Group – II 
n = 63 

27 G Quincke 
P value 

1st POD 
2nd POD 
3rd POD 

2(3.1%) 
6(9.53%) 
1(1.56%) 

1(1.58%) 
4(6.3%) 

0 
>0.05 
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In this study it was seen that the incidence of PDPH almost absent elderly patients (>35 years). Parity and weight of 
the patients are not related. It was seen that the overall PDPH is more in thin person than obese patient. Severity and 
frequency of PDPH depend upon the various sizes and type of needle. Several studies were done with various 
needles with comparisons. The different needles did not differ much with the variable parameters. In 25G Quincke 
needle the number of PDPH is more than 27G Quincke needle, 25G Quincke needle easy to introduce and less time 
required to get the CSF.

Conclusions

The 25G Quincke and 27G Quincke needle can be used safely in spinal anesthesia. But overall frequency of PDPH 
is more in wide bore needle. Though it is not statistically significant we should use smaller bore needle to avoid 
PDPH. Smaller needles may need multiple punctures and more time required to get CSF. A smaller bore needle is 
better than a wider bore needle.
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In this study it was seen that the incidence of PDPH almost absent elderly patients (>35 years). Parity and weight of 
the patients are not related. It was seen that the overall PDPH is more in thin person than obese patient. Severity and 
frequency of PDPH depend upon the various sizes and type of needle. Several studies were done with various 
needles with comparisons. The different needles did not differ much with the variable parameters. In 25G Quincke 
needle the number of PDPH is more than 27G Quincke needle, 25G Quincke needle easy to introduce and less time 
required to get the CSF.

Conclusions

The 25G Quincke and 27G Quincke needle can be used safely in spinal anesthesia. But overall frequency of PDPH 
is more in wide bore needle. Though it is not statistically significant we should use smaller bore needle to avoid 
PDPH. Smaller needles may need multiple punctures and more time required to get CSF. A smaller bore needle is 
better than a wider bore needle.
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