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INTRODUCTION 

Over years many advances have been made in the 

management of acute postoperative pain but, pain after 

surgery remains a serious cause of suffering. The tissue 

damage of surgery set up pathophysiological processes in 

the peripheral and central nervous systems if under 

managed it may become chronic. The recent trends in 

ABSTRACT 

Background: Adjuvants play an important role in enhancing the quality of anesthesia and also in reducing the 

requirement of primary anesthetic and its related adverse events. Calcitonin is one such adjuvant. But there is still 

uncertainty regarding the appropriate dose of calcitonin to achieve maximum analgesic efficacy and safety. The 

current study is conducted to add to the existing evidence on the subject and was aimed to compare the efficacy and 

safety of two different doses of calcitonin as an adjuvant in patients undergoing spinal anesthesia.  

Methods: A prospective randomized controlled double-blind trial was conducted in the Department of 

Anesthesiology and Intensive Care, Dhanalakshmi Srinivasan Medical College and Chennai Medical College, Trichy 

from Dec 2016 to Dec 2017. A total of 80 participants aged between 18 to 60 years, with ASA I and II physical status, 

undergoing infra-umbilical surgeries were randomly allocated to one of the 4 intervention groups. All the 4 

intervention groups received 0.5% bupivacaine (H) 3ml as a primary anesthetic agent. Group I and III received 50 IU 

and 100 IU salmon calcitonin as an adjuvant. Group II received placebo and group IV (control) received no adjuvant. 

Pinprick test, Bromage scale and 10-point Visual analog scale (VAS) were used to measure the efficacy. 

Results: All the study groups were comparable with respect to all baseline variables. The time interval to the first 

dose of analgesia was longest in 100 I.U. calcitonin group, followed by 50 I.U. calcitonin group, placebo control 

group. The mean duration of analgesia (in minutes) among group I (100I.U. calcitonin) was 230.00±92.39, 

159.25±21.59 among group II (Placebo), 161.50±31.20 among group III (50 I.U. calcitonin) and 142.75±20.22 among 

group IV. Considering group IV (control group) as base line. The differences of duration of analgesia (in minutes) in 

group I, group II and group III with baseline value (group IV) were statistically significant (P value <0.05). Even 

though the proportion of subjects developing adverse events was slightly higher in 100 I.U calcitonin groups 

compared to other groups, they were minor adverse events and were managed appropriately. There were no 

significant differences across the study groups in terms of hemodynamic stability.  

Conclusions: Salmon calcitonin as adjuvant increases the duration of postoperative analgesia. Even though the there 

is slightly higher incidence of adverse events with 100 I.U calcitonin they are minor and the risk-benefit ratio favors 

calcitonin use. To make a categorical recommendation on the appropriate dose, there is further need for large-scale 

studies and pooled analysis.  
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practice of spinal anesthesia are towards the addition of 

an adjuvant to the local anesthetic agent to increase the 

efficacy and duration of analgesia longer into the 

postoperative period.1 Adjuvants are the compounds 

which by themselves have undesirable side effects or low 

potency but help to reduce the postoperative opioid 

requirement which hinders early recovery.2 Therefore a 

pressing need for advances in the agents and technique 

exists so as to improve analgesia efficacy. 

Calcitonin a natural nonopioid polypeptide hormone 

found in the mammalian brain, cerebrospinal fluid, 

pituitary and is involved in calcium and phosphate 

metabolism.3-7 Salmon calcitonin has been used by 

various routes in the management of chronic pain 

associated with a bone disease or bone cancer.8 It has also 

been used as an adjuvant to local anesthetic in 

subarachnoid block to increase the efficacy of block, 

duration of postoperative analgesia and reduce 

postoperative analgesic requirements.9-11 This study was 

carried out with the aim to compare and evaluate the 

efficacy of calcitonin in two different doses to provide 

postoperative analgesia and, to evaluate the side effect of 

intrathecal calcitonin administration.  

METHODS 

The study was conducted in the Department of 

Anesthesiology and Intensive Care, Dhanalakshmi 

Srinivasan Medical College and Chennai Medical 

College, Trichy, between Dec 2016 to Dec 2017. Prior to 

commencing the investigation, approval was obtained 

from the hospital ethical committee. In this prospective 

double-blind, randomized study eighty patient between 

18-60 years of age, ASA I and II physical status 

undergoing surgery below the umbilicus and lower 

extremities lasting less than 3hrs were enrolled.  

Exclusion criteria for the study were a patient refusal, 

ASA III and IV, hypovolaemia, bleeding diathesis, 

coagulopathy, sepsis, valvular heart disease, pregnant 

patient, raised intracranial pressure, local skin infection, 

any other neurological disorders of the extremities or 

deformity of spines and sensitivity to salmon calcitonin.  

The patient was premedicated with tablet alprazolam 

0.5mg on the night and early morning prior to the 

procedure. They were randomly allocated to four groups 

of twenty each: 

• Group I: patients receiving subarachnoid block with 

0.5% heavy bupivacaine (H) 3ml with ampoules A. 

• Group II (placebo): patients receiving subarachnoid 

block with 0.5% bupivacaine (H) 3ml with 

ampoules B. 

• Group III: patients receiving subarachnoid block 

with 0.5% bupivacaine (H) 3ml with ampoules C. 

• Group IV (control): patients receiving subarachnoid 

block with 0.5% bupivacaine (H) 3ml. 

Identical ampoules containing 50IU, 100IU salmon 

calcitonin in along with placebo were supplied with code 

(C, A and B). The patients received subarachnoid 

bupivacaine 0.5% (H) with one of the identical ampoules 

picked randomly, containing either placebo, calcitonin 

50IU or 100IU. and, the identity of the ampoules was 

decoded only at the end of the study.  

Patient’s baseline non-invasive blood pressure, pulse rate, 

oxygen saturation and ECG monitoring were instituted. 

Intravenous access was established using an 18-gauge 

cannula and a fluid of 6-8ml/kg over 15mins was 

preloaded prior to subarachnoid block, followed by 

8ml/kg/hr for 1sthr and finally maintenance infusion at 

rate 2ml/kg/hr (adjusted to blood loss). Patient sensitivity 

toward salmon calcitonin was looked for prior to 

intrathecal administration by skin sensitivity one hour 

prior to instituting the block. Under all aseptic 

precautions, the subarachnoid block was given in the L3-

4 interspace with a 25-gauge spinal needle. Level of 

anesthesia was checked by pinprick method from 

dermatomes L2 to T4 and the highest level of sensory 

block achieved was noted, the motor block was assessed 

for both legs with four points Bromage scale. The pain 

was assessed by using a visual analog scale (VAS) of 0-

10cm (with 0= no pain and 10= severe pain).  

Patients were provided with their postoperative analgesia 

when their VAS levels were >4. Intraoperatively, 

whenever patient blood pressure fell below 20% of its 

mean arterial pressure Inj. Mephentermine 5mg IV. bolus 

was to be given. Oxygen supplementation was only 

started to the patient if the oxygen saturation fell below 

90%. The patient’s demographic data were recorded, and 

the patients were intraoperatively monitored for heart 

rate, mean arterial pressure, oxygen saturation, quality of 

block, and duration of surgery. Postoperatively patients 

were looked for the duration of analgesia which was 

measured from the time of institution of the subarachnoid 

block to the time patient when VAS score was> than 4 or 

the patient asked for an analgesic agent and was called as 

the time to the first dose of analgesia. Any adverse events 

occurring during the intraoperative and postoperative 

period up to first 24hours after the administration of 

calcitonin was also noted. 

RESULTS 

Demographic variables, duration of surgery and level of 

the sensory blockade is not affected by the addition of 

salmon calcitonin to bupivacaine and as shown in Table 1 

it is comparable and non-significant between all the four 

groups and spinal anesthesia was adequate in all the 

instances. The patients in all four-group remained 

hemodynamically stable and as shown in Table 2 mean 

arterial pressure and oxygen saturation were comparable 

and nonsignificant (P>0.01). Duration of analgesia or the 

time interval when the first dose of analgesic was given 

has been shown in Table 3. In our study with the use of 
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100IU salmon calcitonin the duration of analgesia following subarachnoid block was 230±92.39minutes.  

 

Table 1: Demographic parameters. 

  Group I Group II Group III Group IV P value 

Age 47.32 ± 7.86 46.70 ± 6.01 46.25 ± 6.69 46.2±5.97 0.959 

Sex (m/f) 10/10 12/8 11/9 12/8 0.906 

Height 147.00±8.26 150.75±5.63 149.56±6.88 150.8±5.26 0.235 

Weight 60.95±6.22 61.50±6.34 61.35±7.09 62.40±5.13 0.901 

Duration of surgery 96.75±20.27 83.25±22.37 92.00±21.48 97.25±24.35 0.171 

Level of sensory blockade 

(no. of patients) 

T4 9 (45%) 10 (50%) 14 (70%) 12 (60%)   

T5 8 (40%) 9 (45%) 6 (30%) 8 (40%)   

T6 3 (15%) 1 (5%) - -   

 

Table 2: Showing comparison of mean arterial pressure and oxygen saturation (%). 

  Group I Group II Group III Group IV 

  MAP SPO2 MAP SPO2 MAP SPO2 MAP SPO2 

Baseline  90.36±25.35 97.19±1.68 90.10±4.97 97.28±1.98 89.57±5.48 97.23±1.65 89.62±5.29 97.89±2.07 

2 min  89.95±6.15 97.83±2.15 90.10±3.90 97.41±1.87 89.25±4.66 97.63±1.29 89.15±4.78 97.36±2.03 

5 min  88.45±6.41 96.55±2.89 87.90±4.20 97.34±1.76 87.45±4.66 97.15±2.88 87.70±6.88 96.69±2.45 

10 min  88.85±6.95 97.58±1.59 87.80±5.99 97.11±1.42 87.10±3.94 97.05±1.87 88.75±5.72 97.81±2.02 

15 min  88.15±6.25 97.22±1.48 87.10±4.40 97.86±2.14 87.30±6.64 97.58±1.77 88.35±6.59 97.26±1.83 

30 min  89.35±5.47 96.23±2.53 88.75±3.61 96.58±2.58 88.20±5.38 97.63±2.08 89.45±5.67 97.66±2.39 

45 min  89.25±5.10 97.21±1.57 88.95±4.89 97.86±2.46 88.50±5.02 97.31±2.19 89.55±4.88 97.08±2.11 

60 min  89.60±5.18 96.27±1.66 88.10±4.63 96.37±1.87 87.90±5.75 96.54±2.05 88.85±5.59 97.01±2.55 

75 min 88.65±5.34 97.1±2.01 88.6±4.33 97.13±2.23 87.6±5.43 97.6±2.01 88.56±3.99 97.12±2.09 

90 min 89.3±4.22 96.8±1.64 89.2±3.22 97.36±2.03 88.4±4.34 98.3±1.12 89.45±4.61 98.1±1.48 

105 min 88.1±3.87 96.6±2.15 87.1±3.20 96.88±2.61 88.2±4.69 97.9±1.43 88.65±5.34 97.9±2.36 

120 min 88.7±4.6 96.9±2.78 88.8±3.52 98.2±1.33 86.4±4.72 98.1±1.31 89.4±4.98 97.5±2.41 

 

Table 3: Comparison of the duration of analgesia (in minutes) in various groups. 

Study group Duration of analgesia (in a min.) P value (one way ANOVA) 

Group I (100i.u. Calcitonin) 230.00±92.39 <0.001 

Group II (placebo) 159.25±21.59 0.017 

Group III (50 i.u. Calcitonin) 161.50±31.20 0.030 

Group IV (control group) 142.75±20.22 Baseline 

 

The mean duration of analgesia (in minutes) among 

group I (100IU calcitonin) was 230.00±92.39, 

159.25±21.59 among group II (Placebo), 161.50±31.20 

among group III (50IU calcitonin) and 142.75±20.22 

among group IV.  

Considering group IV (control group) as base line. The 

differences of duration of analgesia (in minutes) in group 

I, group II and group III with baseline value (group IV) 

were statistically significant (P value <0.05). Simialr 

results were observed in studies by Miralles FS et al and 

Moraby et al.10,11  

The observed side effects of salmon calcitonin 

administration are as shown in Table 4. Three (15%) 

cases in group I and group III; four patients in group IV; 

five in group II had hypotension at some point of time 

during the procedure which was easily managed by 

volume resuscitation and use of injection mephentermine 

5mg intravenously. The incidence of hypotension in 

group II was statistically significant (p <0.05) as 

compared to other groups. However, there was an 

insignificant difference (p >0.05) in incidence among 

other groups. 
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Table 4: Comparison of adverse effect across the groups (N=80). 

Adverse effect Group I (n=20) Group II (n=20) Group III (n=20) Group IV (n=20) 

Restlessness 5 (25%) 0 (0%) 1 (5%) 0 (0%) 

Hypotension 2 (10%) 5 (25%) 3 (15%) 4 (20%) 

Hypoxia 0 (0%) 2 (10%) 1 (5%) 0 (0%) 

PONV 6 (30%) 1 (5%) 2 (10%) 2 (10%) 

Urinary retention 0 (0%) 1 (5%) 0 (0%) 0 (0%) 

Bradycardia 0 (0%) 0 (0%) 2 (10%) 2 (10%) 

No untoward side effects 7 (35%) 11 (55%) 11 (55%) 12 (60%) 

 

The incidence of hypoxia/respiratory depression was two 

(10%) in group II as compared to one (5%) in group III 

which was managed by supplementing with oxygen 

through venti-mask and none had this complication in 

group I and IV. However, there is no statistically 

significant difference in incidence among the groups. 

Nausea and vomiting occurred in six (30%) in group I 

which was relieved by injection of ondansetron 0.1mg/kg 

intravenous as compared to one (5%) in group II, two 

(10%) in group III and IV. The incidence of nausea and 

vomiting was highly significant (p<0.05) in group I as 

compared to other groups. However, there is the 

insignificant difference in incidence between group II and 

group III (p >0.05). Restlessness/agitation occurred in 

five (25%) in group I as compared to one (5%) in group 

III, and none having this complication in group II and IV. 

This was highly significant (p <0.05). Restlessness was 

relieved with an injection of midazolam 1-2mg 

intravenous. Urinary retention occurred in 1 (5%) in 

group II but none was observed in other groups. On 

comparing the incidence of Urinary retention between 

groups I, II, III, and IV showed no significant difference. 

DISCUSSION 

In 1979 Wang was the first to describe the intrathecal 

administration of morphine. Since that time, the use of 

intrathecal opioids has become a widely accepted 

technique for providing effective postoperative pain 

relief.12 However, intrathecal opioids have been found 

associated with a multiple of adverse side effects 

including respiratory depression, nausea and vomiting, 

sedation, pruritus and urinary retention.13 Several 

attempts have been made to reduce these adverse effects 

by adjusting the dose of opioid or by using different 

additives like clonidine, neostigmine, midazolam, 

ketamine etc.14,15 However, the analgesic effect of these 

additives when used intrathecal is yet to be ideal. 

Salmon Calcitonin, a natural hormone has been used in 

the treatment of pain in various clinical conditions 

including osteoporosis, metastasis in the spine due to 

cancer, phantom limbs, and sympathetic dystrophies. 

Specific binding sites for calcitonin have been 

demonstrated in mammals both in the spinal cord and in 

supraspinal central nervous system centers related to pain 

transmission. It’s presence in nervous tissue suggest that 

it may have range of action that exceeds its role in 

calcium and phosphorus metabolism.16-19  

A nonopiate analgesic pathway has been suggested as 

calcitonin induced analgesic effect is not modified by 

opioids antagonists.20 Other pathways suggested so far 

increases in the plasma beta-endorphin levels at the 

hypothalamus and/or the pituitary level, involvement of 

the serotonergic system.21-23 

The present study shows good analgesia and increases in 

the duration of the first dose of postoperative analgesia 

with increasing dose of salmon calcitonin from 50IU to 

100IU. and same has been observed in experimental 

studies carried out by injecting Salmon calcitonin directly 

into the lateral cerebral ventriculi in rats and was 

suggested to be because of correspondingly increasing 

inhibitory and long-lasting effects on the evoked firing, 

with a significant dose-effect relationship.19 

In our study with the use of 100IU salmon calcitonin the 

duration of analgesia following subarachnoid block was 

230±92.39 minutes which is slightly less though nearly 

similar to that observed by Moraby et al but, the standard 

deviation of 2.39min suggested that the postoperative 

analgesic effects were quite variable and was found to 

quite long lasting in some patients.11 Miralles et al in their 

group of patients have used 100IU.10 of salmon calcitonin 

mixed with 5% lignocaine given intrathecally also 

observed that the patient treated with salmon calcitonin 

had significantly less pain at 6hours and even the request 

for analgesic was significantly less frequent.   

As the incidence of hypotension between the group I and 

III was similar it suggests that calcitonin results in 

minimal cardiorespiratory depression and are 

independent of the dose administered. The level of 

sensory block, hemodynamic stability, and quality of 

intraoperative surgical anesthesia achieved among every 

four groups was similar and nonsignificant.  

The adverse events reported in the earlier studies after 

intrathecal administration of Salmon calcitonin are 

nervousness, mild abdominal pain, nausea, and 

vomiting.9,10 In our study, 5 patients were observed to 

have restlessness in group I as compared to one in group 
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III group and none in other groups. There is an increase 

in restlessness with the use of increased dose and the 

incidence in this series is similar to the one observed by 

Miralles FS et al and Moraby et al, but the restlessness 

could easily be attenuated with the use of midazolam 1-

2mg intravenously.10,11 In this study, six patients in group 

I had nausea and vomiting and was higher when 

compared with group III where only 2 patients had 

nausea and vomiting. The incidence of nausea and 

vomiting with the subarachnoid block is highly variable 

and has been reported to occur in about 20% of the 

patient. Though the incidence of nausea and vomiting is 

quite as high as observed by Miralles FS et al in their 

group of patients (6.6%) but is comparable to that 

observed by Rastogi et al (30%).10 The mechanism of the 

calcitonin leading to nausea and vomiting is not 

understood but as it got relieved by 5-HT3 antagonist it 

could be mediated through central activation of 5-HT3 

receptor.25 

CONCLUSION 

In summary, although the exact mechanism of action of 

intrathecal calcitonin is not properly understood, from 

this study we can conclude that the intrathecal salmon 

calcitonin can be used as an adjuvant to the local 

anesthetic agent to prolong the duration of analgesia in a 

dose-dependent proportion. Though more clinical and 

experimental studies are further required to understand 

the mechanism of action, effect and side effect associated 

with its intrathecal administration. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Shetty PS, Picard J. Adjuvant agents in regional 

anaesthesia. Anaes Intensive Care Med. 

2006;7(11):407-10. 

2. Buvanendran A, Kroin JS. Useful adjuvants for 

postoperative pain management. Best Practice 

Research Clinical Anaesthesiol. 2007;21(1):31-49.  

3. Copp DH, Cameron EC, Cheney BA, Davidson 

AGF, Henze KG. Evidence for calcitonin as new 

hormone from the parathyroid that lowers blood 

calcium. Endocrinology. 1962;70:638-49. 

4. Becker KL, Snider RH, Moore CF, Monaghan KG, 

Silva OL. Calcitonin in extrathvroidal tissues of 

man. Acta Endocrinol. 1979;92:746-51. 

5. Pavlinac DM, Lenhard LW, Parthemore JG, Deftos 

LJ. Immunoreactive calcitonin in human 

cerebrospinal fluid. J Clin Endocrinol Metabol. 

1980;50:717-20. 

6. Deftos LJ, Burton D, Bone HG, Catherwood BD, 

Parthemore JG, Moore RY, et al. Immunoreactive 

calcitonin in the intermediate lobe of the pituitary 

gland. Life Sci. 1979;23:743-8. 

7. Foster GV. Calcitonin (thyrocalcitonin). N Engl J 

Med. 1968;279:349-60. 

8. Blau LA, Hoehns JD. Analgesic efficacy of 

Calcitonin for Vertebral fracture pain. Annals 

Pharma. 2003;37(4):564-570. 

9. Fraioli F, Fabbri A, Gnessi L, Moretti C, Santoro C, 

Felici M. Subarachnoid injection of salmon 

calcitonin induces analgesia in man. Europ J 

Pharmacol. 1982;78:381-2. 

10. Miralles FS, Sorino FL, Puigo MM, Perez D, 

Rodriguez FL. Postoperative analgesia induced by 

subarachnoid lidocaine plus calcitonin. Anesth 

Analg. 1987;66(7):615-8. 

11. Moraby M, Tiwari A, Jaiswal S, Tewari N, Rastogi 

V. Comparative study of subarachnoid calcitonin 

and fentanyl as adjuvant with local analgesic 

bupivacaine for postoperative pain relief: a double 

blind study. Inter J Anesthesiol. 2007 

12. Wang JK, Nauss LA, Thomas JE. Pain relief by 

intrathecally applied morphine in man. 

Anesthesiology. 1979;50:149-51. 

13. Gwirtz KH, Young JV, Byers RS, Alley C, Levin K, 

Walker SG, Stoelting RK. The safety and efficacy 

of intrathecal opioid analgesia for acute 

postoperative pain: seven years’ experience with 

5969 surgical patients at indiana university hospital. 

Anesth Analg. 1999;88:599-604. 

14. Marri SR, Checketts MR. Adjuvants agent in 

regional anaesthesia. Anaesthesia Intensive Care 

Med. 2009;10(11):538-540. 

15. Krishna TM, Panda NB, Batra YK, Rajeev S. 

Combination of low dose of intrathecal ketamine 

and midazolam with bupivacaine improves 

postoperative analgesia in orthopaedic surgery. Euro 

J Anaesthesiol. 2008;25:299-306. 

16. Fisher JA, Tobler PH, Kauffmann W. Calcitonin: 

regional distribution of the hormone and its binding 

sites in the human brain and pituitary. Proc Nat 

Acad Sci USA. 1981;78:7801-5. 

17. Fisher A, Sagar SM, Martin JB. Characterization 

and regional distribution of calcitonin binding sites 

in the rat brain. Life Sci. 1981;29:663-71.  

18. Olgiatti VR, Guidobono F, Netti C, Pecile A. 

Localization of calcitonin binding sites in rat central 

nervous system: evidence for its neuroactivity. 

Brain Res. 1983;265:209-16. 

19. Henkel H, Tobler PH, Fisher JA. Localization of 

salmon calcitonin binding sites in rat brain by 

autoradiography. Brain Res. 1983;272:373-7. 

20. Braga P, Ferri S, Santagostino A, Olgiati VR, Pecile 

A. Lack of opiate receptor involvement in centrally 

induced calcitonin analgesia. Life Sci. 1978:22971-

8. 

21. Mystakidou K, Befon S, Hondros K, Kouskoni E, 

Vlahos L. continuous sub cutaneous administration 

of high dose salmon calcitionin in bone metastasis: 

pain control and beta endorphin plasma levels. J 

Pain Symptom Manag. 1999;18(5):323-30. 

22. Franceschini R, Cataldi A, Cianciosi P, Garibaldi A, 

Corsini G, Barreca T, et al. Calcitonin and β-



Pravin KG et al. Int J Res Med Sci. 2018 Feb;6(2):682-687 

                                                        
 

International Journal of Research in Medical Sciences | February 2018 | Vol 6 | Issue 2    Page 687 

endorphin secretion. Biomedicine pharmacotherapy. 

1993;47(8):305-9. 

23. Borowicz B, Sagan M, Teter M, Dec-Szlichtyng M. 

Influence of salmon calcitonin on the analgesic 

effect of selective kappa-opioid agonist in mice Ann 

Univ Mariae Curie Sklodowska Med. 2001;56:407-

11 

24. Braga PC, Dal Sasso M, Bernini A, Bartucci F, 

Pollo A, Carbone E. Antinociceptive activity of 

salmon calcitonin: electrophysiological correlates in 

a rat chronic pain model. Neurosci Lett. 

1993;151(1):85-8. 

25. Rastogi V, Dutta R, Kumar P. A comparative study 

of premedication for prevention of vomiting induced 

by intrathecal calcitonin: a double-blind study. Inter 

J Anesthesiol. 2008;16(2). 
 

 

 

 

 

 

 

 

 

Cite this article as: Pravin Kumar G, Kirubahar R, 

Vijay Kanna M. Efficacy and safety of two different 

doses of intrathecal calcitonin, a randomized 

controlled study. Int J Res Med Sci 2018;6:682-7. 


