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Abstract

Modified Combined Spinal Epidural Analgesia (CSEA) with a 25 G Quincke spinal needle was tried in 200 adult patients
subjected for lower abdominal or lower extremity surgery. Needle insertion technique advocated by Ali and Samson was used
while identifying epidural space with a thin bore spinal needle. Patient's weight related dose of epidural buprenorphine (4 - 8 (g
kg-1 body weight) was tried . Modified CSEA could be successfully performed in 90% cases. Weight related dose of epidural
buprenorphine (0.15-0.30 mgq) in this study, offered almost 20 - 24 h post of pain relief in 58.5% cases without any incidence of
respiratory depression, pruritus and post dural puncture headache.

Modified CSEA advocated in the text is a cost effective and less complication prone alternative technique. Single shot, weight
related dose of epidural buprenorphine provides considerably long duration of analgesia therefore need of epidural catheter

might be obviated.

INTRODUCTION

Combined spinal and epidural analgesia is commonly
performed by Double space (DST) or Single space segment
technique (SST). Ability to perform CSEA through single
intervertebral space has made SST a popular technique.
Despite this advantage SST suffers from certain specific
complications, technical problems and of course there is the
cost factor.

Migration of epidural catheter in subarachnoid space have
been reported ,,, leading to extensive block ,,,. Delayed
respiratory depression due to drug entering into
subarachnoid space through migrated catheter has also been
claimed ;. Metallic flecks getting deposited in the epidural
space while using needle through needle technique have
raised concern ;. Meningitis ,,4,0, knotting of catheter |,
inadvertent dural puncture with the wide bore Touhy needle
10011512 are additional problems with currently practiced CSEA
technique . Length of spinal needle ,;,;3,4,5, Site of hole in
Touhy needle at the patient end (back vs end hole) and type
of spinal (pencil tip vs. QUIncke) 4,17,15519020,21 ar€ some of the
unresolved controversies with arguments in favour and
against each point. Precipitous fall in blood pressure due to
subarachnoid block before catheter is introduced ,,, ,;
particularly in Obstetric patients might necessitate
immediate resuscitation. In such situation subsequent

introduction of epidural catheter becomes impossible ,,.
Disposable special kit for SST is very costly ,; and may not
be affordable to all of us. In order to overcome the cost
factor two attempts have been made recently by Indian
authors but both appear to be cumbersome for routine
clinical use ,,,,. Need to develop and accrue the benefits of
CSEA through a simpler, cost-effective and less
complication prone technique is therefore felt. A prospective
pilot study was undertaken to perform CSEA by single space
technique using conventional 25 G Quincke needle, which
has not been tried before.

MATERIALS & METHODS

This prospective study was conducted in the Department of
Anaesthesiology and Critical Care of Tata Motors Hospital,
Jamshedpur, which is a multidisciplinary 540 bed general
hospital after the permission from the ethical committee of
the hospital.

200 patients of either sex belonging to ASA grade I & II
posted for lower abdominal or lower extremity surgery were
included in the study. Patients with bleeding disorder, spinal
deformity, local infection and gross obesity were excluded
from the study.

METHOD

Block was performed in sitting position at L2-4
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intervertebral space using No. 25 G Quincke spinal needle.
Needle was advanced through an 21G introducer after
infiltrating the selected space with 2ml Lignocaine (1%).
Epidural space was identified by applying a constant
pressure on the plunger of 2ml air filled glass syringe fixed
to the hub of spinal needle. Modified insertion technique
advocated by Ali and Samson ,, was adopted for ease of
identification of the epidural space. According to this
technique, the dorsum of the operator's left hand rests on the
patient's back, while the left thumb advances the spinal
needle. Continuous restrain by the left three fingers thus
helps in slow continuous advance movement of the spinal
needle until the loss of resistance is clearly appreciated once
the tip is in the epidural space. Single shot Buprenorphine 4
- 8 microgram Kg-1 body weight in 10ml saline was
deposited in the epidural space. For orthopaedic patients
weight before injury (as mentioned by the patient) was
considered for deciding dose of buprenorphine. Nearest
0.5mg decimal fraction was taken into account while
calculating the final dose of buprenorphine (e.g. if calculated
dose is 0.155mg then 0.20 mg was taken as the final dose).
After depositing buprenorphine in epidural space, needle
was further advanced to the subarachnoid space.
Bupivacaine 0.5% heavy was used for subarachnoid block
(SAB). Patients were immediately placed in supine position.
Head down tilt was given if needed. In the event of
inadvertent dural puncture (direct dural tap) SAB was
performed and the patient was excluded from the study.
General anaesthesia was given to the patients where either
subarachnoid tap could not be performed (Failed dural tap)
or even after depositing local anaesthetic, SAB was
ineffective (Failed spinal). All these cases of direct dural tap,
failed dural tap and failed spinal were not followed
subsequently for the study and were grouped as
&#8220;unsuccessful CSEA&#8221;. Monitoring of ECG,
Sp0O2, and NIBP and pulse rate was done for all the patients
continuously during the course of surgery. Subsequent
observation and monitoring was done in the post-operative
ward for 24hours by the well informed ward nurse and
doctor on duty. Post operative pain was assessed on the
Visual Analogue Scale .Morphine 0.2 mg Kg-1 body weight
IM as escape analgesia was also given in the post-operative
period if additional analgesic was demanded by the patient.
Block failure rate (unsuccessful CSEA), duration of post-
operative analgesia (time interval between end of surgery
and first IM morphine), incidence of complications
particularly respiratory depression (i.e. respiratory rate less
than 12 breaths/min. or PaCO2 &gt;45 mm Hg), pruritis and

post-spinal headache were documented. Time of IM
injection of Morphine was noted by the attending nurse.
Documentation and follow up was done up to 24 hours
postoperatively.

OBSERVATIONS & RESULTS

Out of total 200 cases, 142 patients were female and 119 had
undergone Obstetric & Gynaecological operations (Table 1
& 2). CSEA could be performed successfully in 180 cases
(90%). In rest 20 cases (10%) it was unsuccessful (Table 3):
i) Inadvertent direct dural tap in 6 (3%), ii) failed spinal in
12(6%) and iii) technical difficulty in tapping dura (failed
dural tap) in 2 cases (1%) ( Fig.1). 200 successful CSEA
patients were followed post-operatively for 24 hours to
assess efficacy of single dose epidural buprenorphine (Table
4). In 117 patients (58.5%) effect of epidural buprenorphine
lasted for 20-24 hours. IM morphine was required after
12-20 hours in 80 patients (40%) and after 2h in 3 (1.5%)
patients. Minimum and maximum dose of epidural
buprenorphine in our series was 0.15 and 0.60 mg.
respectively.

Figure 1
Table 1: Demographic profile

n =200

Female = 142

Male = 58

Weight = 38 - 80 Kg (Mean =61.7 +
10.51)

Age =20- 78 yrs (Mean = 3885 +
15 44)

Figure 2
Table 2: Profile of Operations

Cbstetrics & Gynecological

Cassanan Sechon

Hystractormy (Abdaminal) o]
Hystrectony {Vaginal) 6
Orthopasdic

Crynamic Hip Scraw for Trochantnc # famur 12

Amputation below Knes E
Fotts # internal fisation 4
Patellectomy 10

Surgery

Appendicactomy an
Inguinal Herniorraphy 19
Total 200
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Figure 3
Table 3 : Success & Failure

n %
Successful 180 90
Unsuccessful 20 10
Figure 4

Figure 1: Causes Of Unsucessful CSEA

12

12(6%)

=
(=1] @« o

Mo.Of Cases
-9

Causes

@ Direct Dural Tap mFailed Spinal OFailed Dural Tap

Figure 5
Table 4 : Duration of post-operative analgesia

Duration (in

Hours) n(%)
<2 3(1.5)
12-19 80 (40)

20 - 24 117 (58.5)

There was no incidence of post dural puncture headache
(PDPH), pruritis and respiratory depression in this series.

DISCUSSION

CSEA could be successfully performed in 180 patients
(90%). In rest 10% patients though we could not perform
CSEA (Table 3 &amp; Fig 1), the incidence of failed spinal
6% (n=12) and failed dural tap 1% (n=2) was lower as
compared to quoted incidence of 8.3-25% ,,,,, for failed
spinal and 3.5-10.6% ;,9,,, ¢for failure to tap the dura with
conventional SST-CSEA. The incidence of direct dural tap
while locating the epidural space was little higher 3% (n=6)

in present study than the claimed incidence (0.4-2.7%) |7,
with conventional CSEA. Higher incidence of direct dural
tap in our series was due to difficulty in appreciating lack of
resistance with very thin bore spinal needle since it was the
authors' initial attempt of developing this technique. Higher
failure rate (8%) in locating epidural space with smaller
gauze (20G) Touhy needle was also reported by Liu et al as
compared to 1% failure while using No.17 or 18G Touhy
needle ,,. This however did not pose any additional harm in
the present series as the spinal needle used was very thin (cf.
Tuohy needle). This observation was similar to that of one
study by Samaddar. et al ;.

Dose of epidural buprenorphine (4 &#8211; 8 ug Kg-1 body
weight) was decided based on the studies conducted by Y
Miwa, et al ,,.Epidural Buprenorphine (0.3 mg) was found
superior to 0.15 mg of buprenorphine by the studies by Lanz
Eetal ,, . Interval for the next analgesia was found to be
significantly greater after extradural buprenorphine (18.96
hours) by the studies of Rudra A et al ,,.Epidural
Buprenorphine injected at the thoracic level produced good
and long-lasting (22.6 +/- 9.9 hours) pain relief by Takata T
et al 5,. Epidural Buprenorphine 0.06 mg mixed with 15-20
ml of 1.5 percent xylocaine to produce postoperative
analgesia for a mean period of 26.30 +/- 10.6 hours by Kiran
U et al. 5, .The same dose range of Caudal buprenorphine (4
pg.kg-1 body weight) provided 10.8 h to more than 24 h of
analgesia in children, with fewer side effects by Girotra S et
al 5,. In a study by N. Gangopadhyay et al ;5 ; excellent and
long-lasting pain relief (about 7 days) was observed in the
majority (91.38%) of the cases by 3 ug.kg-1 caudal
buprenorphine with no serious side effects . A single dose of
buprenorphine 2.5 ug-kg - 1 added to bupivacaine via the
caudal route resulted in pain relief with a mean duration of
1424 min by Fauzia Anis Khan et al ,.

Most of our patients had undergone LSCS (44%) but we
used weight related dose of epidural buprenorphine for both
LSCS and non LSCS cases without making extra allowance
for caesarean cases .In a study by Saxena et al ;,, the mean
duration of analgesia was found to be 388 + 55 min. after
Epidural Buprenorphine 0.3mg. in post LSCS patients.

180 patients were ultimately followed in our series to assess
duration of pain relief with single dose epidural
buprenorphine. Pain relief was 20-24 hours in 58.5 %
(n=117) and 12-19 hours in 40% (n=80) cases (Table 4).
Effect of buprenorphine was unsatisfactory in 3 patients
(1.5%). They needed IM morphine 2 hours after and then 4
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doses in first 24 hours.

Incidence of PDPH in this pilot series was nil which is
consistent with the observation of Brownridge ,,,,, who
reported no incidence of PDPH in 200 obstetric patients
following CSEA, although other authors ,,,,have observed
0.13 - 2.3% incidence of PDPH using 26/27G needle. None
of our patient complained of pruritus. This is consistent with
the finding of Saxena et al after Epidural Buprenorphine
0.3mg. in 15 post LSCS patients . Ability to prolong
analgesia by incremental dose of buprenorphine through
epidural catheter is a definite advantage of conventional
CSEA over the technique advocated here. This advantage is
however associated with needle and catheter related
complications mentioned earlier. High cost of CSEA kit is
also another deterrent for using this technique as a routine.
Moreover need for analgesia generally is maximum for
initial 24 hours, subsequent need is usually taken care by
NSAID adequately. The technique advocated here therefore
is a suitable alternative to conventional CSEA, while
providing reasonably prolonged post-operative analgesia, it
eliminated catheter related complication and took care of the
cost factor.

CONCLUSION

Modified CSEA through a single space technique using a
spinal needle is a cost effective, simple and less
complication prone alternative to the conventional CSEA. A
single bolus dose of buprenorphine can be deposited through
this technique in the epidural space for achieving nearly 24
hours of pain relief without any serious complications.
However this technique needs to be further tried and
mastered so that the incidence of inadvertent direct dural
puncture could be further reduced to comparable levels.

ACKNOWLEDGEMENT

We are thankful to, DGM ( Medical Services) Dr.M.Ray
,DGM (Surgical Services) Dr.A. Bandyopadhyay and
Hospital Superintendent Dr.Pancholi , for permitting
publication of this study. Thanks are also due to Dr.

C.K Patil (HOD. Anaesthesiology and Critical Care) for his
guidance and critical comments while preparing the
manuscript.

References

1. Norris M, Grieco W et al. Complications of labour
analgesia : Epidural versus combined spinal epidural
techniques. Anesthesia Analgesia 1994; 79 : 529-37

2. Bouhemad B, Dounas M et al. Bacterial meningitis
following combined spinal-epidural analgesia for labour.
Anaesthesia 1998 Mar; 53(3) : 292-5

3. Holmstrom B, Rawal N, et al. Risk of catheter migration
during combined spinal epidural block : Percutaneous
epiduroscopy study. Anaesth Analg 1995;80:747-753

4. Bernands MC, Kopaez DJ et al. Effect of needle puncture
on Morphine & Lidocaine flux through the spinal meninges
of the monkey in vitro. Implications of combined spinal
epidural anaesthesia. Anaesthesiology 1994; 80 : 853-858.
5. Eldor J, Guedj P, Levine S. Delayed respiratory arrest in
combined spinal-epidural anesthesia. Case report Reg
Anesth 1994 Nov-Dec;19(6):418-22

6. Editor J. Mettalic fragments and the combined spinal
epidural technique. Br J Anesth 1992;69:663

7. Cascio M, Heath G. Meningitis following a combined
spinalepidural technique in a labouring term parturient. Can
J Anaesth 1996 Apr;43(4):399-402

8. Fotedar K. Difficult removal of epidural catheter due to a
knot. J. Anaesth. Clin. Pharmacol. 1999;15(1) : 101- 111

9. Collis R E, Baxandall ML et al. Combined epidural
anaesthesia: technique, management and outcome of 300
mothers. International Journal of Obstetric anaesthesia 1994;
3:75-81

10. Morgan BM, Kadim MY. Mobile regional analgesia in
labour. British Journal of Obstetrics and Gynaecology 1994 ;
101:839 841

11. Casati A, D'Ambrosio A, De Negri P, Fanelli G,
Tagariello V, Tarantino F. A clinical comparison between
needle-throughneedle and double-segment techniques for
combined spinal and epidural anesthesia. Reg Anesth Pain
Med 1998 Jul-Aug; 23(4):390-4

12. Lyons G, Macdonald R, Mikl B. Combined
epidural/spinal anaesthesia for caesarean section. Through
the needle or in separate spaces? Anaesthesia 1992 Mar;
47(3):199-201

13. Stienstra R, Dilrosun-Alhadi Bz, et al. Epidural "top-up"
in combined spinal - epidural anaesthesia: The effect of
volume versus dose. Anaesth Analg 1998 Apr; 88(4); 810-4
14. Sonoda H, Takamatsu J, Takahashi S. Evaluation of 26G
pencil point spinal needle in combined epidural-spinal
anesthesia. Masui 1995 Oct;44(10):1410-4

15. Joshi GP, McCarroll SM. Evaluation of combined spinal
epidural anesthesia using two different techniques. Reg
Anesth 1994 May-Jun; 19(3):169-74

16. Herbstman CH, Jaffee JB, Tuman KJ, Newman LM. An
in vivo evaluation of four spinal needles used for the
combined spinal-epidural technique. Anesth Analg 1998
Mar; 86 (3): 520 -2

17. Collier C.B., Turner M.A. Are pencil point needle safe
for subarachanoid block. Anaesthesia 1998, Vol 53; 411

18. Paech MK- Unexplained neurologic deficit after
uneventful CSEA for cesarean delivery. Regional Anesthesia
1997; 22:479-82

19. Turner MA, Reifen Berg N.A. CSEA. Single space
double barrel technique. International Journal of Obstetric
Anesthesia, 1995; 4: 158-60 20. Hiller A, Roxenberg PH.
Transient neurological symptoms after spinal anesthesia. 4%
Mepivacaine and 0.5% Mepicavaine. British J. Anaesthesia
1997; 79: 301-5

20. Rudra A, Roy S, Roy S, Gupta K, Kundu JP.
Postoperative analgesia with extradural buprenorphine and
pentazocine J Indian Med Assoc. 1991 May;89(5):123-4

21. Hopkinson JM, Samaan AR, Russell IF, Birks RJS,
Patrick MRA- A comparative multicentric trial of spinal
needles for caesarean section. Anaesthesia
1997;52:998-1011.

22. Roberts E, Brighouse D. Combined Spinal. - Epidural
anaesthesia for Caesarean section. Anaesthesia
1992,47:1006

23. Hamilton MJG, Morgan BM. "Needle through-needle"

40f6



Modified CSEA With Single Spinal Needle: A New Approach

technique for combined spinal-extradural anaesthesi
inobstetrics. Br J Anaesth 1992;68:327

24. S M Basu. Combined spinal - epidural anaesthesia
(Editorial). Ind. J. Anaesth. 2000;44:5

25. Chhabra B, Kiran S. Spinal anaesthesia - Newer
development towards a safer practice. J. Anaesth. Clin.
Pharmacol. 1999; 15(2) : 121-128

26. Major Sethur R. An alternative technique to combined

spinal and epidural anaesthesia. J. Anaesth. Clin. Pharmacol.

1999;15 : 102-103.

27. Ali SM, Samson G. Are pencil point needles safe for
subarachnoid block. Anaesthesia 1998; 53(11) : 1132-3

28. Y Miwa, E Yonemura and K Fukushima. Epidural
administered buprenorphine in the perioperative period.
Canadian Journal of Anesthesia, Vol 43, 907-913.

29. Lanz E, Simko G, Theiss D, Glocke MH. Epidural
buprenorphine--a double-blind study of postoperative
analgesia and side effects. Anesth Analg. 1984
Jun;63(6):593-8

30. Spencer S, Liu, A Philip Melmed, Ch. B. Julian et al.
Prospective experience with 20 Gauge Tuohy needle for
lumbar epidural steriod injection: is confirmation with
Fluroscopy necessary. Regional Anesthesia and Pain
Medicine, 2001, 26, 143-146

31. Cazeneuve JF, Berlemont D, Pouilly A. Value of
combined spinal and epidural anesthesia in the management
of peroperative analgesia in prosthetic surgery of the lower
limb. Prospective study of 68 cases. Rev Chir Orthop
Reparatrice Appar Mot 1996;82(8):705-8

32. Takata T, Yukioka H, Fujimori M. Epidural morphine
and buprenorphine for postoperative pain relief after
hepatectomy . Masui. 1990 Jan;39(1):13-8

33. Kiran U; Kaul H L. Single dose epidural buprenorphine
for pain relief after gynaecological surgery. Journal of
Anaesthesiology Clinical Pharmacology. 1991 Jan; 7(1):

55-58

34. Girotra S, Kumar S, Rajendran KM. Caudal
buprenorphine for postoperative analgesia in children: a
comparison with intramuscular buprenorphine . Acta
Anaesthesiol Scand. 1993 May;37(4):361-4

35. N. Gangopadhyay, P. Bhattacharya, A. Sinha, A. Digar,
S. C. Gopal and G. D. Singhal. Caudal epidural
buprenorphine for postoperative pain relief in children .
Pediatric Surgery International .1992 March; 7(2): 124 - 125
36. Fauzia Anis Khan FRCA, Ghulam Asghar Memon
MBBS and Rehana S. Kamal FRCA. A single dose of
buprenorphine 2.5 pug-kg - 1 added to bupivacaine via the
caudal route resulted in pain relief with a mean duration of
1424 min. Peadiatric Anaesthesia. 2002 November;
12(9):786

37. Bromage PR, Camporasi E Chestnut D. Epidural
narcotics for post operative analgesia. Anaesth Analg 1980;
59 : 473-80.

38. White PF. Management of postoperative pain and
emesis. Can J. Anaesth 1995; 42(11) : 1053-5.

39. Ashok Kumar Saxena . Shiva Kumar Arava . Current
concepts in neuraxial administation

of opiods and non - opiods : an overview and future
prospectives.

Indian J. Anaesth. 2004; 48 (1): 13-24

40. Brownridge P. Epidural and subarachnoid analgesia for
elective caesarian section. Anaesthesia 1981; 36: 70.

41. Brownridge P. Spinal anaesthesia in obstetrics. British
Journal of Anaesthesia 1991; 67 : 663.

42. Jenkins JG. Ambulatory extradural analgesia in labour
and mode of delivery. British Journal of Anaesthesia 1997;
78 :7717.

43. D. P. Samaddar.Sampath Kumar . Modified combined
spinal and epidural analgesia - a new approach. Indian J.
Anaesth. 2002; 46 (1) : 35 - 39.

50f6



Modified CSEA With Single Spinal Needle: A New Approach

Author Information

Prasant Kumar, M.D.
Consultant Anaesthesiologist, Department Of Anaesthesiology & Critical Care, Tata Motors Hospital

6 of 6



