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Abstract  Original Research Article 
 

Introduction: Cerebral palsy is a heterogeneous disorder that makes the child handicapped. The incidence is about 2 

per 1000 live births with the highest rates in premature babies and those of multiple births. It should be treated in a 

multi-disciplinary approach with the combination of a pediatrician, neurologist, or orthopaedic surgeon & 

physiotherapist. Aim of the study: The aim of the study was to assess the outcome of single-stage multilevel surgery of 

spastic Cerebral Palsy (CP). Methods: This prospective Experimental Study (quasi experimental Study) was 

conducted from July 2012 to June 2014 at the Department of Orthopaedics, Dhaka Medical College Hospital, and 

different clinics in Dhaka city. Twenty patients with diplegic and hemiplegic spastic cerebral palsy were recorded. 

Preoperative and post operative GMFCS and gait pattern of each patient were recorded for evaluation of results. 

Among them 12-patient were diplegic and 08 patients were hemiplegic. Data was collected and recorded sequentially 

and analyzed by SPSS computer software program, version 20 and MS-Excel 2016. Results: Mean follow up time was 

13 months. There were 15 (75%) excellent, 5 (25%) good results assessed clinically by comparing preoperative and 

post operative gait pattern and GMFCS scoring system. Complications including superficial skin infection in 4 cases. 

There was no recurrence. Conclusion: Single-stage multilevel soft-tissue surgery in the lower limb(s) in children with 

spastic CP yields good results for locomotion and good trunk control. 

Keywords: Cerebral palsy; Single stage multi-level surgery; GMFCS. 
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License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

INTRODUCTION 
Cerebral palsy is a heterogeneous disorder of 

movement and posture that has a wide variety of 

presentations, ranging from mild motor disturbance to 

severe total body involvement. Because of this 

variability in clinical presentation and the absence of 

any definitive diagnostic test, defining exactly what 

cerebral palsy is, has been difficult and controversial 

[1]. The incidence is about 2 per 1000 live births with 

the highest rates in premature babies and those of 

multiple births [2]. Known causal factors are maternal 

toxaemia, prematurity, perinatal anoxia, kernicterus and 

post-natal brain infection or injury, birth injury, though 

often blamed, is a distinctly unusual problem. The main 

consequence is the development of neuromuscular 

incoordination, dystonia weakness and spasticity. Oro-

facial motor incoordination may make speech and 

swallowing difficult and drooling is a frequent problem 

[3]. History and physical examination are the primary 

tools in making the diagnosis of cerebral palsy. The 

history should include a thorough investigation of the 

pregnancy and delivery. With the exception of several 

rare conditions, such as familial spastic paraparesis and 

congenital ataxia, there is no known genetic component 

to cerebral palsy. Ancillary studies, such as radiographs, 

hematological studies, chromosomal analysis, CT, MRI, 

and positron emission tomography, rarely are needed to 

make the diagnosis but may be helpful in determining 

the type and extent of cerebral palsy present [4]. 

Diagnosis of cerebral palsy before age 2 years can be 

very difficult [1]. Multi-level surgery (MLS), an 

orthopaedic approach to surgically realign abnormal 

joint angles is performed with an aim to improving gait 

in ambulatory children with CP [5]. It has been defined 

as a procedure involving one or both limbs, including at 

least three joints. However, to our knowledge there is 

no literature examining issues related to the 

postoperative rehabilitation following MLS within the 

community such as postural tone and recurrence of 

Orthopaedics 
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tightness for children with CP indicated by GMFM and 

EVGS. Of the four classifications of CP (Spastic, 

Athetoid or Dyskinetic, Ataxic and Mixed), the spastic 

type is the most common [6]. Around 75% of all cases 

are spastic and around 60% of these are diplegic 

(meaning it affects both limbs, usually the legs) [7]. 

Spastic diplegia results from periventricular 

leucomalacia, where oligodendrocytes are damaged by 

hypo-perfusion of the periventricular areas 

predominantly affecting the corticospinal tracts 

supplying the legs [7]. This results in a deficit in the 

development of the white matter forming the insulation 

around those nerves and consequently compromises the 

signal transduction to the legs [7]. As spastic diplegia is 

the most common type of CP, and the presenting 

symptoms are considered fewer complexes than the 

other types, patients with spastic diplegia were chosen 

for participation in the current studies [8]. The use of 

single-event multilevel surgery has been shown to 

improve both upper and lower extremity function as 

well as quality of life while minimizing a patient’s 

exposure to repeated hospitalizations and rehabilitation 

[9]. Newer techniques, such as percutaneous muscle 

lengthening and osteotomies, may show promise in 

terms of decreased blood loss, operative time, and 

return to mobilization. Operative treatment of 

deformities related to cerebral palsy can be divided into 

several groups, including procedures to (1) correct static 

or dynamic deformity, (2) balance muscle power across 

a joint, (3) reduce spasticity (neurectomy), and (4) 

stabilize uncontrollable joints [10]. When the clinical 

picture requires surgery, it is important to pay attention 

to the age at which the intervention will be realized, 

because the results are directly related to patient age. 

Surgery of the upper extremity is recommended to be 

done between 6 and 8 years, while that of the lower 

limbs at 7 to 8 years. Pre-school age children often 

suffer from a recurrence of contractures as a result of 

continuous growth. Children aged 7 or 8 years develop 

a mature gait pattern, and cooperate better in the 

realization of a postoperative physiotherapeutic 

programme [11]. The aim of the study was to assess the 

outcome of single stage multilevel surgery of spastic 

Cerebral Palsy (CP).  

  

METHODOLOGY 
This Prospective interventional study (Quasi 

Experimental type) was conducted in the Department of 

Orthopedics and Traumatology, DMCH, Dhaka from 1
st
 

September 2012 to 31
st
 March 2014. It took 18 months 

to get the result. All patients with history, sign-

symptoms and clinical examination suggesting spastic 

cerebral palsy involving lower limb attended in Dhaka 

Medical College Hospital for treatment. Purposive 

sampling technique was used to collect the study data 

and also followed the inclusion and exclusion criteria. 

Informed written consent was taken from the patient’s 

guardian after duly informing the procedure of 

treatment, anticipated result, possible advantages, 

disadvantages and complications considering all ethical 

issues. Most children with cerebral palsy are diagnosed 

during the first 2 years of life. But if a child’s symptoms 

are mild, it can be difficult for a doctor to make a 

reliable diagnosis before the age of 4 or 5. 

Neuroimaging techniques that allow doctors to look 

into the brain (such as an MRI scan) can detect 

abnormalities that indicate a potentially treatable 

movement disorder. Data were collected with a pre-

tested structured questionnaire containing history, 

clinical examination, laboratory investigations, pre-

operative, per-operative, postoperative follow up 

findings and complications. Twenty patients with 

diplegic and hemiplegic spastic cerebral palsy were 

recorded. Preoperative and post operative GMFCS and 

gait pattern of each patient were recorded for evaluation 

of results. Among them 12-patient were diplegic and 08 

patients were hemiplegic. Every patient got single stage 

multi-level surgery. Every patient had regular follow-

up. Statistical analysis was done among those twenty 

patients. There were 13 male and 7 female with a mean 

age of 29.90 (range 18-45) years. Patients were 

followed 2 weekly intervals till wound healing then 4 

weekly up to one year. Improvement in functional 

abilities and locomotion was assessed preoperatively 

and postoperatively using GMFCS scores and by gait 

pattern. The progress of healing as well as occurrence 

of any complication was recorded. Data was collected 

and recorded sequentially and analyzed by SPSS 

computer software program, version 20 and MS-Excel 

2016. 

 

Inclusion criteria 

i) Age of the patient from 07 years to 16 

years. 

ii) Both sexes.  

iii) Patients with spastic paralysis 35.  

 

Exclusion criteria 

i) Below 07 years and above 16 years.  

ii) Patients with mental retardation.  

iii) Patients with paraplegic cerebral palsy.  

iv) Patients suffering from other congenital 

anomaly or other comorbidities.  

  

RESULTS 
Preoperatively, all the children had static 

deformities in the lower limbs. All 8 hemiplegic 

children and 5 out of 12 diplegics were ambulatory 

preoperatively albeit with deformities. The purpose of 

the soft-tissue surgery was to correct the deformity so 

that they can stand upright, don the orthoses, and can 

ambulate using it with or without assistive device for 

walking and improve personal hygiene in cases of 

adductor spastic contractures. Deformities in all the 

joints were recorded. There were 26 static equinus 

deformities, 20 static hip flexion deformities, 4 hip 

adductor deformities, and 83 hamstring static 

deformities (medial and lateral hamstrings) in 20 

patients (40 legs). Mean hip flexion deformity was 
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26.36 ± 8.34°, mean popliteal angle was 98.12 ± 15.42°, 

and mean equinus deformity was 27.52 ± 9.38° 

preoperatively. Overall, 153 operative procedures were 

done in the patients with average of 4.5 procedures per 

child. All children attained complete or nearly complete 

correction of deformities after surgery. Improvement in 

functional abilities and locomotion was assessed 

preoperatively and postoperatively using GMFCS 

scores and by physical examination. No complications 

were noticed at hip (both for flexion and adductor sites) 

and knee at the operated site. Four children (four legs) 

with equinus deformity developed wound dehiscence at 

the suture line with loss of skin. Their length of stay 

was prolonged, antibiotics and daily wound dressing 

was done, and wounds healed with no further 

complications. Two patients each with quadriplegia and 

hemiplegia had spastic (dynamic) contractures in wrist 

and finger flexors bilaterally and in the affected upper 

limb, respectively. Both quadriplegic children were able 

to hold the walker for ambulation at the time of 

discharge [Table-1]. Fourteen children with spastic 

diplegia were advised bilateral AFO for locomotion 

postoperatively. Out of these, 12 children also received 

bilateral knee gaiters. Two children with spastic 

diplegia and three with quadriplegia were advised 

bilateral KAFO for ambulation. All eight children with 

hemiplegia received AFO postoperatively. However, all 

four children with quadriplegia and 12 with diplegia 

required walker as assistive device. Two children each 

required axillary and elbow crutches as assistive device 

for walking. Mean duration of follow-up in the study 

was 13.12 ± 6.07 months (3–24 months). Three children 

(8.82%) were therapeutic/exercise walker, 17 (50%) 

were ambulatory in the household/functional 

ambulators, and 14 children (41.17%) were community 

walker at the time of follow-up. Among the therapeutic 

walkers two had quadriplegia. All parents and children 

were satisfied with the results of surgery and reported 

improvement in functional abilities and locomotion in 

the follow-up. Their quality of life was better, and many 

of the children who were not at all able to stand before 

surgery were standing and walking with orthoses and 

assistive devices [Table-2]. 

  

Table-1: Gross motor functional classification scale scores in the preoperative and postoperative period 

GMFCS Number of patients Significance 

(P Value) Preoperative Postoperative 

Level-I    

Level-II  10 0 

Level-III 12 8  

Level-IV 8 2  

Level-IV    

 

Table-2: Level of mental retardation among the patients in the study 

Level of mental 

retardation 

IQ Number 

of patient 

Percentage 

Borderline 70-79 6 30 

Mild 50-69 4 20 

Moderate 35-49   

Severe 20-34   

Profound >20   

Normal >80 10 50 

 

DISCUSSION 
Spastic CP is the most common subtype of all 

CP cases, and diplegia, hemiplegia, and quadriplegia 

are the most frequent clinical presentation, in that order 

in the spastic subtype. Awareness among parents of 

these children is increasing in developing countries like 

Bangladesh, especially in urban areas, and many cases 

are seen in the specialized tertiary centers at a very 

early age. However, there are still a significant 

proportion of CP cases that are brought only after the 

child is more than 3–5 years of age and has not started 

standing or walking [12]. Apart from inability to walk, 

these children would already develop static/dynamic 

deformity across the various joints in the lower limb. 

Some of these ambulatory patients would be walking 

using the bamboo/hockey sticks or proper cane. 

 

When such non-ambulatory cases with 

multiple static deformities in the lower limbs are 

brought first time to a tertiary care center from far off 

places, a single-stage multilevel corrective surgery 

along with physiotherapy may be more pragmatic than 

planning multistage surgical procedures with 

rehabilitation. It improves the treatment outcome of 

patients with spastic CP [13].  

 

As complete recovery in spastic CP is 

impossible because of the brain lesion, surgical 

interventions are performed to provide, maintain, or 

improve musculoskeletal system function and to 

significantly improve the quality of life of these patients 

[14]. The functional status of the child before surgery is 

an indication of the biomechanical disturbances within 

the limbs and joints and the child's overall 

neurophysiological condition. By restoring muscular 
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balance, surgical treatment influences the presence and 

extent of dynamic and static joint deformity and 

improves the child's general condition [15]. Zwick et 

al., in a case-control study involving 20 patients with 

spastic diplegia, observed that patients who underwent 

single-stage multilevel surgery walked faster with 

increased stride length and considerably increased knee 

joint range of motion when compared with the control 

group. These patients had improved knee extension 

during the stance phase of gait, which caused improved 

stance limb stability and facilitate an unhindered swing 

phase of the opposite limb after surgery [16]. 

 

Consideration of age while planning corrective 

surgeries in spastic CP patients is very important. As 

cases with spastic diplegia and quadriplegia do not 

attain stable gait pattern before the age of 3–4 years, 

surgery is not advisable before the age of 4 years. In our 

study also, no patient was younger than 4 years of age 

at the time of surgery [17]. 

 

As most of the patients in our study had 

hamstring surgery at the same time along with Achilles 

tendon lengthening and as these patients also received 

knee gaitors or KAFOs after surgery, such 

complications were not observed till the time of follow-

up. Our follow-up duration was short (13 months), and 

these children may develop complications later, thereby 

requiring constant supervision. There are reports of 

deterioration of gait over a period of time following 

single-stage multilevel soft-tissue surgeries in patients 

with spastic CP [18, 19]. Gough et al. suggested that 

surgical intervention, which results in the stabilization 

of a child's gait pattern without change in the 

kinematics, represents an improvement on the natural 

history in the short term [20]. The authors believe that 

the long-term outcome is less promising, as patients 

developed deformities after attaining skeletal maturity, 

irrespective of surgical or conservative management. 

Johnson et al., in a longitudinal study of patients with 

spastic diplegia, showed similar results with 

deterioration in gait over a mean of 32 months, 

irrespective of the age of the child or history of previous 

operative intervention [18]. The gait of those children 

who already had surgical intervention continued to 

deteriorate at the same rate as those who had not had 

surgical intervention. Although we did not observe any 

deterioration of the gait during follow-up, these studies 

warrant cautious approach and long-term follow-up of 

all operated cases. 

 

Orthoses are frequently used to improve the 

gait and to correct or maintain the deformity in CP. 

Understanding of the biomechanics of the various joints 

of the lower limb during normal gait, the 

pathophysiology and pathomechanics of gait disruption 

in children with CP, and the biomechanical 

characteristics of various orthoses is imperative to 

prescribe appropriate splint. Design, indications, and 

cost should be considered when choosing an orthosis 

[21]. Various splints prescribed in the study were in 

accordance to the needs of the patients with the aim of 

not only to maintain the correction achieved during the 

surgery but also to improve the gait characteristics such 

as velocity, endurance, and cadence. Patients 

maintained the improvement during the follow-up, they 

achieved in the postsurgery period and at the time of 

discharge. Preoperative and postoperative (and the 

follow-up) GMFCS scores were used to assess the 

functional improvement in the patients after surgery. 

This is a commonly used and validated scale for 

functional assessment in CP. In our study showed at 

least one grade improvement in GMFCS scores after 

surgery, which was maintained till the time of last 

follow-up. Thus, there was significant functional 

improvement in all the patients after the surgery. 

Patients and their parents were satisfied with the results 

of surgery and were happy that their children have 

become functionally independent after surgery albeit 

using orthoses with or without assistive devices. 

  

Limitations of the Study 

The foremost limitations being the small 

sample size and a short follow-up period. Some of the 

complications like recurrence of deformities and 

deterioration of gait appearing years after corrective 

surgery could not be observed in the present study.  

  

CONCLUSION 
This study suggests that cerebral palsy patients 

with good trunk control and static contractures at 

multiple joints in the lower limbs can be ambulated 

with a single-stage multilevel soft-tissue surgery. In 

developing countries like Bangladesh, where the 

patients would not turn up for multistage surgery and 

follow-up, this is a cost-effective and logical approach. 

Almost all children showed satisfactory results with 

minimal complications after corrective surgery and their 

functional ability improved significantly. In order to 

achieve a satisfactory outcome, the surgeon and the 

rehabilitation team must work together during the 

postoperative period. 

 

REFERENCE 
1. Frederick, M. (2021). Cerebral Palsy. Campbell's 

Operative Orthopaedics. 

2. Blencowe, H., Cousens, S., Chou, D., Oestergaard, 

M., Say, L., Moller, A. B., ... & Lawn, J. (2013). 

Born too soon: the global epidemiology of 15 

million preterm births. Reproductive health, 10(1), 

1-14. 

3. El Nagar, R., AL-Nemr, A., & Abdelazeim, F. 

(2021). Effect of oromotor exercises on feeding in 

children with cerebral palsy: systematic 

review. Bulletin of Faculty of Physical 

Therapy, 26(1), 1-10.  

4. O’Shea, T. M. (2008). Diagnosis, treatment, and 

prevention of cerebral palsy in near-term/term 



 

 
AKM Khalequzzaman, Mohiuddin Aslam & Sarwar Ibn Salam., SAS J Surg, Jun, 2022; 8(6): 425-429 

© 2022 SAS Journal of Surgery | Published by SAS Publishers, India             429 

 

 

infants. Clinical obstetrics and gynecology, 51(4), 

816.  

5. Putz, C., Döderlein, L., Mertens, E. M., Wolf, S. I., 

Gantz, S., Braatz, F., & Dreher, T. (2016). 

Multilevel surgery in adults with cerebral 

palsy. The Bone & Joint Journal, 98(2), 282-288.  

6. Gina Jansheski. Types of Cerebral Palsy. 

https://www.google.com/url?sa=t&rct=j&q=&esrc

=s&source=web&cd=&cad=rja&uact=8&ved=2ah

UKEwjhq5_5i573AhWlW3wKHVFzCjcQFnoEC

AoQAQ&url=https%3A%2F%2Fwww.cerebralpal

syguidance.com%2Fcerebral-

palsy%2Ftypes%2F&usg=AOvVaw30KsVNn_Qbj

Al_pZSZ13En. Last Updated: November 15, 2021. 

Last accessed: April 17,2022. 

7. MacGregor, R. (2009). Effects of specifically 

sequenced massage on spastic muscle properties 

and motor skills in adolescents with cerebral palsy. 

British Library: Ethos.2009; 

https://www.google.com/url?sa=t&rct=j&q=&esrc

=s&source=web&cd=&cad=rja&uact=8&ved=2ah

UKEwjG04HCjJ73AhVT63MBHZHiDTgQFnoEC

CUQAQ&url=https%3A%2F%2Fethos.bl.uk%2F

OrderDetails.do%3Fuin%3Duk.bl.ethos.513100&u

sg=AOvVaw3Mc2TvW8am8SK5r0OBqBqx   

8. Christian Chukwukere Ogoke. Clinical 

Classification of Cerebral Palsy. Clinical 

Classification of Cerebral Palsy. 

http://dx.doi.org/10.5772/intechopen.79246 

9. Terry, S., Canale, J., Beaty, H. (2012). Campbell's 

Operative Orthopaedics E-Book.    

10. Mikalef, P., & Power, D. (2018). The rationale of 

operative treatment for spasticity of the upper 

limb. MOJ Orthop Rheumatol, 10(3), 300-303.  

11. Bach, M. M., Daffertshofer, A., & Dominici, N. 

(2021). The development of mature gait patterns in 

children during walking and running. European 

journal of applied physiology, 121(4), 1073-1085. 

12. Khan, M. A. (2007). Outcome of single-event 

multilevel surgery in untreated cerebral palsy in a 

developing country. The Journal of Bone and Joint 

Surgery. British volume, 89(8), 1088-1091.  

13. Kokavec, M. (2006). Long-term results of surgical-

treatment of patients suffering from cerebral 

palsy. Bratislavske Lekarske Listy, 107(11/12), 430.  

14. Zorer, G., Dogrul, C., Albayrak, M., & Bagatur, A. 

E. (2004). The results of single-stage multilevel 

muscle-tendon surgery in the lower extremities of 

patients with spastic cerebral palsy. Acta Orthop 

Traumatol Turc, 38(5), 317-25.  

15. Jóźwiak, M. (2002). The clinical value of 

multilevel soft tissue release in the management of 

dynamic and static limb deformities in cerebral 

palsy children. Ortopedia, Traumatologia, 

Rehabilitacja, 4(1), 37-41.  

16. Zwick, E. B., Saraph, V., Strobl, W., & 

Steinwender, G. (2001). Single event multilevel 

surgery to improve gait in diplegic cerebral palsy-a 

prospective controlled trial. Zeitschrift fur 

Orthopadie und Ihre Grenzgebiete, 139(6), 485-

489.  

17. Bleck, E.E. Orthopaedic Management in Cerebral 

Palsy. Clinics in Developmental Medicine No 

99/100, London: MacKeith Press. 

18. Johnson, D. C., Damiano, D. L., & Abel, M. F. 

(1997). The evolution of gait in childhood and 

adolescent cerebral palsy. Journal of Pediatric 

Orthopaedics, 17(3), 392-396.  

19. Kadaba, M. P., Ramakrishnan, H. K., & Wootten, 

M. E. (1990). Measurement of lower extremity 

kinematics during level walking. Journal of 

orthopaedic research, 8(3), 383-392.  

20. Gough, M., Eve, L. C., Robinson, R. O., & 

Shortland, A. P. (2004). Short-term outcome of 

multilevel surgical intervention in spastic diplegic 

cerebral palsy compared with the natural 

history. Developmental medicine and child 

neurology, 46(2), 91-97.  

21. Davids, J. R., Rowan, F., & Davis, R. B. (2007). 

Indications for orthoses to improve gait in children 

with cerebral palsy. JAAOS-Journal of the 

American Academy of Orthopaedic 

Surgeons, 15(3), 178-188. 

 

http://dx.doi.org/10.5772/intechopen.79246
https://books.google.com.bd/books?id=1Bvfn-1ZRWgC&pg=PA1210&lpg=PA1210&dq=The+use+of+single-event+multilevel+surgery+has+been+shown+to+improve+both+upper+and+lower+extremity+function+as+well+as+quality+of+life+while+minimizing+a+patient%E2%80%99s+exposure+to+repeated+hospitalizations+and+rehabilitation&source=bl&ots=VJqd2qRc9E&sig=ACfU3U3abrFiOAQIGkSi4uf-Wp_M26kXoA&hl=bn&sa=X&ved=2ahUKEwjQ4vGkkZ73AhUt8HMBHdG0B8QQ6AF6BAgCEAM
https://books.google.com.bd/books?id=1Bvfn-1ZRWgC&pg=PA1210&lpg=PA1210&dq=The+use+of+single-event+multilevel+surgery+has+been+shown+to+improve+both+upper+and+lower+extremity+function+as+well+as+quality+of+life+while+minimizing+a+patient%E2%80%99s+exposure+to+repeated+hospitalizations+and+rehabilitation&source=bl&ots=VJqd2qRc9E&sig=ACfU3U3abrFiOAQIGkSi4uf-Wp_M26kXoA&hl=bn&sa=X&ved=2ahUKEwjQ4vGkkZ73AhUt8HMBHdG0B8QQ6AF6BAgCEAM

