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Abstract 
Aim: This study aims at comparing the hemodynamic variation between low dose oral 
clonidine (100mcg) and placebo group in laparoscopic surgeries.  
Material & Methods: 60 consecutive patients undergoing laparoscopic procedures of 90 to 
180 minutes were enrolled into the study. Inclusion criteria was ASA (American Society of 
Anesthesia) I and II in the age group of 18 and 70 years. Exclusion criteria were patients of 
ASA III and IV, patients on antihypertensive medications and patients with known cardiac 
disease.  
Results: A statistically significant difference and reduction in heart rate was seen in clonidine 
group compared to placebo group at various interval. At 90 and 120 minutes, systolic and 
mean arterial blood pressure was similar between the clonidine and placebo group.  
Conclusion: Low dose oral clonidine is a very efficient, easy to administer and cost effective 
premedication drug during laparoscopic procedures.  
Keywords: Low dose clonidine, Pneumoperitoneum, Laparoscopic surgery, Heart rate, 
Blood pressure 
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Introduction 
 

Aneurysmal bone cyst (ABC), first 
described by Jaffe and Lichtenstein in 
1942. The World Health Organization 
defines ABC as an “expanding osteolytic 
lesion consisting of blood-filled spaces of 
variable size separated by connective 
tissue containing trabeculae of bone or 
osteoid tissue and osteoclast giant cells.” It 
is considered an active or aggressive 
benign bone tumor that may result in high 

morbidity and recurrence if not properly 
treated [1]. It is an active/aggressive 
benign bone tumor, which may result in 
high skeletal morbidity and recurrence if 
not accurately treated [1,2].  
ABC accounts for approximately 1% of all 
primary bone tumors and most commonly 
occurs during the first and second decades 
of life, with a slight predominance in 
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females [1,3]. The main affected sites are 
the distal end of the femur and proximal 
end of the tibia [1,3]. The optimal 
treatment for ABC is controversial and 
several methods have been reported. The 
recurrence rate ranges from 5% to 40%, 
depending on the method of treatment 
used [3,4]. Currently, the most widely used 
method is curettage combined with 
grafting [1,3-5]. This method results in a 
high relapse rate, prolonged recovery 
period, risk of bleeding, and damage to 
surrounding structures essential for 
maintaining the function of the affected 
segment, especially in vertebral and pelvic 
lesions [5-7]. 
The traditional surgical methods result in 
high recurrence rate, high morbidity, and 
prolonged recovery period and carry a 
significant risk of bleeding and damage to 
surrounding structures essential for the 
maintenance of function of the affected 
segment [8,9]. Furthermore, for spinal 
lesions, which can be very vascular, 
surgical treatment is technically 
challenging with the risk of significant 
blood loss, postoperative spinal deformity, 
and the possibility of recurrence [9-11]. 
Thus, minimally invasive methods have 
been initially proposed to treat ABC in 
sites with difficult surgical access, 
especially the spine and pelvis, as surgical 
treatment results in increased morbidity. 
Percutaneous MPSS injection therapy has 
emerged as a safe and effective treatment 
method for aneurysmal bone cyst in recent 
years and obviates the surgical 
complications and promotes ABC healing 
[12]. The main objective of this study was 
to assess the clinical and radiological 
outcome of MPSS (1g in 10 ml distilled 
water) in ABC. Secondary objectives were 
to assess clinical efficacy in terms of pain 
and to analyze recurrence and 
complications. 
Methodology: 
A prospective study at the Department of 
Orthopaedics, Darbhanga Medical College 

and Hospital, Laheriasarai, Darbhanga, 
Bihar, India from March 2018 to February 
2020 . with the 10 patients diagnosed with 
primary ABC managed by MPSS was 
included. All patients presented with 
active or aggressive ABC based on the 
Capanna classification [13]. All patients 
with ABC were investigated with plain X-
Ray, CT/MRI pre-operatively. 
Percutaneous biopsy was performed on all 
the suspected patients and a histological 
diagnosis was obtained. After the biopsy 
report, treatment was started. All patients 
with secondary aneurysmal bone cyst were 
excluded from the study. On follow-up, X-
ray and MRI were done at 3 months, 6 
months, 1 year and 2 years interval. VAS 
score was used for pain assessment. 
The advantage and risks of the procedure 
were explained to the patients and relatives 
and written consent was obtained. The 
procedure was performed under Short 
general anesthesia on a simple table, 
supine position. Prophylactic antibiotics 
were given half an hour before MPSS 
injection. Painting and Draping was done. 
An 11-gauge bone marrow biopsy needle 
is inserted into the lesion with the IITV 
guidance until it reaches the largest lytic 
portion of the tumor. The cyst walls were 
manually scarified using the end of the 
needle to break the non-healed septa and 
the content inside the cavity was aspirated. 
Then, 1g methylprednisolone in 5 ml of 
the syringe and another syringe containing 
10 ml distilled water were attached to the 
bone marrow biopsy needle. The solution 
was injected into the lesion. A pressure 
dressing was applied and maintained for 3 
days. Hospital stays were of 2-3 days. In 
case of non-ossification or persisting pain, 
repeat injection was suggested; the interval 
between injections was 8 weeks. Patients 
were asked to avoid strenuous activity and 
contact sports until the radiological 
healing. On each follow-up, the treatment 
response was recorded with complications 
and functional assessment. 

Results: 
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Out of 10 patients, 4 were females and 6 
were males with the mean age of 14 years 
(range: 6–18 years). Classical ABC on 
pathologic analysis was seen in 7 patients. 
The mean follow-up was 16.8 months 

(range: 6–24 months). 1 patient had less 
than 1 year of follow-up, including no 
patient lost to follow-up; only clinical 
efficacy and complications were studied in 
these cases. 

Table 1: Patients details (IR-SR = Inflammatory reaction with spontaneous resolution) 

Patient 1 2 3 4 5 6 7 8 9 10 
Gender F F M M M F M M F M 
Age 6 7 8 8 9 11 14 16 16 18 
No. of injections 1 1 2 1 1 2 1 2 1 1 
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Complications - IR-SR Pain - - - - IR-SR - - 
 
In the group with up to 2 years’ follow-up 
(n=10), ossification was completed in 8 
cases (80%), partial in 1 (10%) and absent 
in 1 (10%) case. There were no 
recurrences. Pain resolved (VAS = 0) in 9 
patients (90%) by 3 months after injection 
course. One patient had persistent pain 
after the second injection. There were 2 
cases of inflammatory reaction with 
spontaneous resolution. There were no 
cases of infection or complex regional pain 
syndrome. Improvement in the functional 
score correlated positively with the 
reduction in the size of the lesion. The 
functional score at the end of the final 
follow-up was significantly better than that 
at the end of the initial treatment. 

Discussion: 
ABC is a rare, locally destructive benign 
bone tumor with a prevalence of 1.4 cases 
per 100,000 individuals. The lesion may 
occur in any bone and at any age, although 
more than 50% occur in long bones and 
approximately 80% of the cases involve 
patients younger than age 20 years [1, 3]. 
Approximately 70% of ABCs are primary 
and the remaining 30% are secondary to 
hemorrhagic degenerative events in 
preexisting bone lesions, including giant 
cell tumor, simple bone cyst, and 
chondroblastomas [1]. There is still 

controversy exists about the origin of 
ABCs. Classically it has been considered 
as AV fistula/malformation in the bone, 
but it may be denovo [14] or post 
traumatic [15]. 
As defined by the World Health 
Organization, ABC is an expansile 
osteolytic lesion that consists of blood-
filled spaces and channels separated by 
connective tissue septa that may contain 
osteoid tissue and osteoclast-like giant 
cells [2]. This lesion may occur in any 
bone at any age [2, 16]. However, more 
than 50% of the ABCs present in the long 
bones and about 80% of the cases are seen 
before the age of 20 years [1, 16]. ABCs 
are considered as primary lesions in 
approximately 70% of cases, with the 
remaining 30% arising secondary to 
different primary tumors, including giant 
cell tumor, unicameral bone cyst, and 
chondroblastoma [17].  
As regards the primary ABC pathogenesis, 
currently, the presence of a chromosomal 
translocation t (16;17) (q22;p13), as a 
recurring abnormality and overexpression 
of insulin like growth factor confirms the 
hypothesis that primary ABC is a true 
neoplastic lesion [18-20]. Matrix 
metalloproteinase-9 (MMP) induction in 
response to the presence of the fusion 
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protein ubiquitin specific protease 6 plays 
an important role in the pathogenesis and 
osteoclast destructive activity [21]. These 
findings can support bone target therapy 
based on osteoclast and fibroblast 
inhibitors, such as calcitonin and 
methylprednisolone, for ABC treatment. 
Although ABC is completely benign, this 
expansileosteolytic lesion may lead to a 
pathological fracture [16,22]. Thus, 
intralesional procedures, such as curettage 
with or without the use of burr, bone 
marrow injection, or bone grafting, are the 
most common treatment options, and 
resection is primarily used in expandable 
bones, such as the fibula, clavicle, or rib 
[1,2]. Recurrence is frequently seen within 
24 months following the initial treatment 
and ranges from 10% to 59% with 
different surgical removal techniques [2, 
22]. 
In the present study, a complete resolution 
with minimally invasive treatment for 
ABC was seen in 80% of cases. The 
constant presenting symptoms were pain 
on exertion and difficulty in daily activity 
(i.e., writing and walking running etc). 
VAS score was used to determine the pain 
severity and treatment efficacy. 
Satisfactory result was obtained with 
complete ossification in 8 patients (80%). 
Only 1 (10%) patient showed partial 
ossification and absent ossification was 
seen in 1 (10%) patient. These findings are 
similar to study by Marcove et al. [23] 
who used curettage and cryotherapy and 
got value of 90% (63% to 100%).  [24] 
Maximum of 2 injections of MPSS was 
given to the patients. Even after the 
completion of the treatment, radiological 
and clinical improvements in the patients 
were recorded and this is suggestive of 
ongoing healing process. Only 1 patient 
with the absent ossification was treated 
with curettage and bone grafting later on. 
No major complications were observed in 
our study. Only 1 patient had complained 
of local injection site pain.  

Conclusion: 
On the basis of the results of this study, it 
can be said that there is potential scope of 
methylprednisolone treatment in 
Aneurysmal bone cyst of various bones of 
body with a low rate of relapse that 
promotes ABC healing. It is minimally 
invasive procedure with less complications 

References: 
1. Rapp TB, Ward JP, Alaia MJ. 

Aneurysmal bone cyst. J Am Acad 
Orthop Surg 2012;20: 233-241. 

2. BaÅŸarir K, PiÅŸkin A, George B, 
Yildiz Y, SaÄŸlik Y. Aneurysmal 
bone cyst recurrence in children: a 
review of 56 patients. JP ediatr Orthop. 
2007;27: 938-943. 

3. Wang EH, Marfori ML, Serrano MV, 
Rubio DA. Is curettage and high-speed 
burring sufficient treatment for 
aneurysmal bone cyst? Clin Orthop 
Relat Res. 2014;472(11):3483–3488.  

4. Batisse F, Schmitt A, Vendeuvre T, 
Herbreteau D, Bonnard C. Aneurysmal 
bone cyst: a 19-case series managed by 
percutaneous sclerotherapy. Orthop 
TraumatolSurg Res. 2016;102(2):213–
216.  

5. Papagelopoulos PJ, Choudhury SN, 
Frassica FJ, Bond JR, Unni KK, Sim 
FH. Treatment of aneurismal bone 
cysts of the pelvis and sacrum. J Bone 
Joint Surg Am. 2001;83-A(11):1674–
1681. 

6. Reddy KIA, Sinnaeve F, Gaston CL, 
Grimer RJ, Carter SR. Aneurismal 
bone cysts: do simple treatments work? 
Clin Orthop Relat Res. 2014; 472 (6): 
1901–1910.  

7. Rastogi S, Varshney MK, Trikha V, 
Khan SA, Choudhury B, Safaya R. 
Treatment of Aneurismal bone cysts 
with Percutaneus Sclerotherapy using 
Polidocanol. A review of 72 cases with 
long-term follow-up. J Bone J Surg Br. 
2006;88(9):1212–1216.  

8. Rizzo M, Dellaero DT, Harrelson JM, 
Scully SP. Juxtaphyseal aneurysmal 



International Journal of Pharmaceutical and Clinical Research                           e-ISSN: 0975-1556, p-ISSN: 2820-2643 

 
Harinandan et al.                International Journal of Pharmaceutical and Clinical Research   

949 

bone cysts. Clin Orthop Relat Res: 
1999;205-212. 

9. Garg S, Mehta S, Dormans JP. Modern 
surgical treatment of primary 
aneurysmal bone cyst of the spine in 
children and adolescents. JPediatr 
Orthop 2005;25: 387-392. 

10. Seller K, Jäger M, Krämer R, Krauspe 
R, Wild A. Occurrence of a segmental 
kyphosis after laminectomy of C2 for 
an aneurysmatic bone cysts--course 
and treatment strategy. ZOrthop Ihre 
Grenzgeb 2004;142: 83-87. 

11. Boriani S, De Iure F, Campanacci L, 
Gasbarrini A, Bandiera S, et al. 
Aneurysmal bone cyst of the mobile 
spine: report on 41 cases. Spine 2001; 
26: 27-35. 

12. Rastogi S, Varshney MK, Trikha V, 
Khan SA, Choudhury B, Safaya R. 
Treatment of aneurysmal bone cysts 
with percutaneous sclerotherapy using 
polidocanol. A review of 72 cases with 
long-term follow-up. J Bone Joint Surg 
(Br). 2006;88-B:1212-6. 

13. Capanna R, Bettelli G, Biagini R, 
Ruggieri P, Bertoni F, Campanacci M. 
Aneurysmal cysts of long bones. Ital J 
Orthop Traumatol. 1985;11:409-17. 

14. Marcove RC, Sheth DS, Takemoto S, 
Healey H. The treatment of 
aneurysmal bone cyst. Clin Orthop. 
1995;311:157-63. 

15. Aho HJ, Aho AJ, Einola S. 
Aneurysmal bone cyst: A ~ 97 ~ 
International Journal of Orthopaedics 
Sciences www.orthopaper.com study 
of ultra-structure and malignant 
transformation. Virchows Arch A 
Pathol Anat Histol. 1982;395:169-79. 

16. Leithner A, Windhager R, Lang S, 
Haas OA, Kainberger F, et al. 
Aneurysmal bone cyst. A population 
based epidemiologic study and 
literature review. Clin Orthop Relat 
Res. 1999:176-179. 

17. Cottalorda J, Bourelle S. Current 
treatments of primary aneurysmal bone 

cysts. J Pediatr Orthop B 2006;15: 
155-167. 

18. Panoutsakopoulos G, Pandis N, 
Kyriazoglou I, Gustafson P, Mertens F, 
et al. Recurrent t (16;17) (q22; p13) in 
aneurysmal bone cysts. Genes 
Chromosomes Cancer. 1999; 26: 265-
266. 

19. Leithner A1, Lang S, Windhager R, 
Leithner K, Karlic H, et al. Expression 
of insulin-like growth factor-I (IGF-I) 
in aneurysmal bone cyst. Mod Pathol 
2001;14: 1100-1104. 

20. Oliveira AM, Perez-Atayde AR, Dal 
Cin P, Gebhardt MC, Chen CJ, et al. 
Aneurysmal bone cyst variant 
translocations upregulate USP6 
transcription by promoter swapping 
with the ZNF9, COL1A1, TRAP150, 
and OMD genes. Oncogene. 2005; 24: 
3419-3426. 

21. Ye Y, Pringle LM, Lau AW, Riquelme 
DN, Wang H, et al. TRE17/USP6 
oncogene translocated in aneurysmal 
bone cyst induces matrix 
metalloproteinase production via 
activation of NF-kappaB. Oncogene 
2010;29: 3619-3629. 

22. Gibbs CP, Hefele MC, Peabody TD, 
Montag AG, Aithal V, et al. 
Aneurysmal bone cyst of the 
extremities. Factors related to local 
recurrence after curettage with a high-
speed burr.J Bone Joint Surg Am. 
1999;81: 1671-1678. 

23. Marcove RC, Sheth DS, Takemoto S, 
Healey H. The treatment of aneurys 
mal bone cyst. Clin Orthop. 1995;31 
1:157-63. 

24. Córdoba Guzmán, A. C., & castro 
Daza, E. M. Heyde syndrome as a 
presentation of acquired Von 
Willebrand syndrome: what the 
gastroenterologist should know. 
Journal of Medical Research and 
Health Sciences, 2022; 5(7): 2072–
2082.  


