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IntroductionEstablishing a new centre in any tertiary care hospitalusually involves the whole procedure of obtainingsanctions, budget allocation etc entailing huge amount ofdocumentation. There is however a relatively recentsituation seen in most tertiary care hospitals wherespecialists for training in niche subspecialties and on theirreturn try to establish the subspecialty centre in their parentorganization.

While many such subspecialties are equipment intensiveand require trained supporting staff, it is often theenthusiasm and keen interest of the involved personnelwhich becomes instrumental in the laying down offoundation stone of a subspecialty in any tertiary carehospital.Setting up Pediatric Orthopedics in a tertiary care hospitalwithin a well-established super specialty orthopedic unitposed certain unique challenges. Pediatric Orthopedicpatients include a unique gamut of children with fracturesdue to trauma, various congenital and acquired bonyanomalies and musculoskeletal deformities as brought outby previous studies from other Pediatric Orthopedicscentres [1,2]. Therefore, we designed this retrospectivestudy to determine the clinical profile of children reportingto the Pediatric Orthopedics OPD and to the accident &
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Introduction: Establishing a paediatric orthopaedics subspeciality in a tertiary care hospital is labour

intensive process. It requires a huge manpower and inventory management. In this article,
we present our experience establishing a new subspeciality and challenges faced managing
paediatric aged group patients.

Method: A retrospective analysis was done to study the impact of availability of paediatric orthopaedic
surgeon in the management of paediatric age group of patients (0-14 years) in terms surgical
and non-surgical outcomes over a period of 12 months. Data of first 6 months were compared
with next 6 months. Medcalc calculator was used for statistical analysis.

Result: In the children referred for conditions other than trauma, 62.4% were referred by the general
orthopaedic surgeons, 28.6% by pediatricians and the remaining self-reported to the general
OPD from where they were referred. Total of 1488 children were seen in the Pediatric
Orthopaedic OPD (average 28.62/week). The commonest indication for OPD consultation
was acute trauma or follow up after initial management of trauma (n=656, 44.08%). The
increase in the number of children operated is highly significant statistically (p=0.0014) with
almost twice the number of children operated in the second 6 months of the study period.

Conclusion: There is a considerable pediatric Orthopaedic load in the referral tertiary care hospitals and
availability of trained specialists is the key to establishing a sub specialty centre.
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emergency department, management offered both operativeand otherwise and their outcomes.
MethodsThis is a retrospective analysis of clinical profile of allchildren 0-14 years of age reporting to the PediatricOrthopedics OPD and to the accident & emergencydepartment from 01st January 2019 to 31st December 2019.We reviewed the records for the referring physician/surgeon,  clinical profile of these children,  number ofchildren requiring surgical correction and type of surgeryrequired. All children underwent investigations and werethereafter managed as per standard guidelines and followedup for outcomes and complications. The specific implantsrequired for surgery in children were procured throughhospital medical stores. Two days per week were designatedas the Pediatric Orthopaedic OPD and we reviewed therecords of children reporting to this for their mean age ofpresentation, presenting complaints and diagnosis.To studythe impact of availability of Pediatric Orthopedic Surgeonin a tertiary care hospital, we reviewed the number ofchildren seen in the Pediatric Orthopedic OPD and thenumber of children operated upon for pediatric orthopedicconditions other than trauma in the1st 6 months ie 1stJanuary to 30th June 2019 to that in the 2nd half of the year iefrom 1st July to 31st December 2019. Medcalc calculatorwas used for statistical analysis.
ResultsIn the children referred for conditions other than trauma,62.4% were referred by the general orthopaedic surgeons,28.6% by pediatricians and the remaining self-reported tothe general OPD from where they were referred.Total of 1488 children were seen in the PediatricOrthopaedic OPD (average 28.62/week).These childrenwere from new born period upto 14 years of age with meanage being 7.72 +3.38 years. The diagnoses of these childrenareas summarised in table 1. The commonest indicationfor OPD consultation was acute trauma or follow up afterinitial management of trauma (n=656, 44.08%).253 children required operative procedures. Their meanage was 11.64 + 2.84 years with range between 3 monthsto14 years. 142 (56.12%) were males. The most commonindication for surgery was children presenting withappendicular trauma, n=133(52.56%). Supracondylarfracture humerus and fracture both bones forearm werethe two commonest indications requiring surgery.Surgeries done in trauma patients are listed in Table 2.We also had 2 children with polytrauma having multiplefractures and abdominal/pelvic injury. They were managedin conjunction with the pediatric surgery in case 1 and

Table 1: Cases seen in the Pediatric
Orthopaedics OPD in last 1 year

urology in case 2.120 children underwent various correctivesurgeries for indications other than trauma with cerebralpalsy (n=44, 32.5%) and various other congenital andacquired anomalies (n=76, 42.5%) constituting a largeproportion of this number. The surgeries carried out inthese children are as tabulated in table 3.Single event multiple level resection (SEMLR) was done inchildren with Cerebral Palsy for correction of deformitiesand improving locomotion. The total corrective surgeriesfor various congenital anomalies and those due to cerebralpalsy, sequel of septic arthritis and for benign bone tumoursin the 1st half of the year were 38 (6.13 per month) whereas82 patients (13.67 per month) were operated in the nexthalf of the year. The increase in the number of childrenoperated is highly significant statistically (p = 0.0014) withalmost twice the number of children operated in the second6 months of the study period. Figure 1-4 demonstratessuccessful outcomes of a few challenging sub-specialityspecific procedures.
DiscussionOur study aimed to present a snapshot of the workload of anewly established Paediatric Orthopaedic centre in a busyOrthopaedic unit of a tertiary care hospital. Our study bringsforth that despite the initial hiccups and challenges, there
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Table 2: Operative Procedures performed in children reporting to
OPD/Emergency with trauma

Fig 1A (Pre Op)  Fig 1B (Post Op)
Figure 1: (A and B) shows 8 yrs old male with fibrous dysplasia humerus with varus deformity   managed with corrective osteotomy and
telescopic nail insertion
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Fig 2A: Pre op Fig 2B: Post op      Fig 2C: 3 months post op
Figure 2. A, B and C shows plain radiographs of a  9 year old child with sequelae of septic arthritis hip with complete resorption of head and neck
of femur treated with trochanteric arthroplasty and proximal femur varus osteotomy

Figure 2D: Clinical photographs of follow up (3 months post op) of patient of sequelae septic arthritis hip

Fig 3A: Pre OP                      Fig 3B: 6 weeks Post OP            Fig 3C: 3 months Post OP
Figure 3 ( A-C): Shows plain radiographs of 6 yrs old female child with DDH, managed with open reduction, proximal   femur varus derotation
osteotomy and pemberton acetabuloplasty.
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Fig 4A: Pre OP Fig 4B: 1 month Post OP      Fig 4C: 3 month Post OP
Figure 4 (A-C):Shows plain radiographs and clinical photographs of a 7 yrs old male child of polytrauma with fracture bilateral proximal femur
(Delbet type 3), managed with closed reduction internal fixation using CCS.

was an overwhelming patient response and we were ableto offer treatment as per standard guidelines. This waschiefly as a well-established Orthopaedic unit already hasall necessary equipment and the additional requirementfor a Paediatric Orthopaedic Centre is trained manpoweralong with specific implants.In the children referred for conditions other than trauma,62.4% were referred by the general orthopaedic surgeonsand the rest mostly by paediatricians. A previous studyreported that the maximum referrals to PaediatricOrthopaedic OPD were by paediatricians but it appears thatin their referral system, the Paediatric orthopaedic caseswere referred directly to the Paediatric Orthopaedicsurgeons and not to the general orthopaedic surgeon[3,4].In our study there was a slight male preponderance amongthe children requiring surgery n=142(56.12%).This hasbeen noted in previous studies also [1,5]. This has beenhypothesised chiefly due to greater indulgence of malechildren in outdoor activities and sports and therefore higherincidence of trauma. Of all children requiring surgery forappendicular trauma, upper limb trauma remains thecommonest with large number of children brought withsupracondylar fracture humerus(n=44,33.08%) andfracture both bones forearm(n=26,19.5%). This has beenreported in previous studies also [5,6]. Polytrauma inchildren is rare but potentially life threatening.  Its two mostcommon causes are falls from height and motor vehicleaccidents. The orthopaedic injuries in these patients maynot pose risk to life by themselves but can result insignificant long-term impairment. The general principle inthe management of these children is early transfer afterinitial stabilization to a well - equipped trauma centrehospital [7,8].  Among the non-trauma orthopaedicproblems in children, musculoskeletal conditions have beenreported to be common [2]. This was seen in our study also

with where they constituted almost a third of all childrenoperated for indications other than trauma. Cerebral Palsy(CP) is the most common acquired condition in childrenwith a whole spectrum of bony and musculoskeletaldeformities of the lower limb requiring operative correction[9].  SEMLS is the recommended surgical technique in thesechildren which has been shown to yield good results [10].We operated 44 children in this period using the sameprinciple and all children had satisfactory post-operativeoutcomes. Rarely upper limb deformities in children withCerebral Palsy may also need surgery [11]. We alsoperformed SEMLS in 7 children with contractures in upperlimb.Congenital Talipes Equino Varus (CTEV) also known asclubfoot is a common but complex congenital anomaly.Ponseti casting technique has become the standardrecommendation for its treatment which includes serialcorrective manipulation and application of plaster castsupported by percutaneous Achilles tenotomy in childrenwith residual equinus deformity [12,13].  At our institutewe did serial casting as per Ponseti technique in 22 childrenof whom 16 children required percutaneous Achillestenotomy. 11 children also required Posterior soft tissuerelease +/- medial/lateral mid foot release/osteotomy.The increase in number of paediatric Orthopaedic casesover next 6 months of the year in which the trained surgeonstarted specialised surgeries for non-traumamusculoskeletal deformities in children was highlysignificant. The outcomes in these children were also highlysatisfactory in terms of improvement in the limb functionor preservation of function.We did not encounter any major post-op complications orinfections. 2 children had wound dehiscence after deformitycorrection in the foot  (1 child had CVT and other child had
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Table 3 : Children requiring elective surgeries (Non-traumatic)
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undergone triple arthrodesis for planovalgoid deformity inthe foot due to cerebral palsy) and 2 children had implantfailure requiring repeat surgery.1 child with cerebral palsywith fracture shaft femur developed pneumonia in the post-operative period and despite supportive management asper standard protocol in the Paediatric Intensive Care Unit(PICU) succumbed to the illness. This highlights the needfor support of PICU as the underlying diseases in many ofthese children make them susceptible to complications inthe post -operative period [14] and high risk for generalanaesthesia.Our study therefore elegantly brings out the patient load ofa niche super specialty ie Paediatric Orthopaedics andhighlights the pivotal role of trained specialist in laying thefoundation of such a centre within a busy Orthopaedic unitof a tertiary care hospital.
ConclusionThere is a considerable paediatric Orthopaedic load in thereferral tertiary care hospitals and availability of trainedspecialists is the key to establishing a sub specialty centre.

Conflict of interest: All authors declare no COI

Ethics: There is no ethical violation as
it is based on voluntary
anonymous interviews

Funding: No external funding

Guarantor: Lt. Col. Ponnaian Prabhakar R.
will act  as guarantor of this article
on behalf  of all co-authors.

References
1. Fletcher ND, Larson AN, Glotzbecker MP, Shore BJ and Hydorn CR. A

Critical Appraisal of the First-year Experience of 5 Pediatric Orthopaedic
Surgeons. Journal of Pediatric Orthopedics. 2014;34:655–659.

2. Schwend RM, Geiger J. Outpatient Pediatric Orthopedics: Common and
important conditions. Pediatrics Clinic of North America. 1998;45(4):943-
71.

3. Fallatah S, Felemban M, Farran A, Alharbi L, Borgola S. Awareness of
common paediatric orthopaedic problems among paediatricians and family
medicine physicians. Journal of TaibahUniversity of  Medical Sciences.
2018;13(4):338-343.

4. Reeder BM, Lyne ED, Patel DR, Cucos DR. Referral patterns to a
pediatric orthopedic clinic: implications for education and practice.
Pediatrics. 2004;113 (3 Pt 1):e163-7.

5. Renniea L, Court-Brown CM, Mok JYQ, Beattiea TF. The epidemiology
of fractures in children. Injury. 2007;38(8):913-922.

6. Hubbard EW, Riccio AI. Pediatric Orthopedic Trauma: An Evidence-
Based Approach. Orthopedics Clinics of North America. 2018;49(2):195-
210.

7. Smith JS Jr, Martin LF, Young WW, et al. Do trauma centers improve
outcome over non-trauma centers: the evaluation of regional trauma care
using discharge abstract data and patient management categories. Journal
of Trauma. 1990;30:1533-1538.

8. Letts M, Davidson D, Lapner P. Multiple trauma in children: predicting
outcome and long-term results. Canadian Journal of Surgery. 2002;45:126-
131.

9. Kedem P, Scher DM. Foot deformities in children with cerebral
palsy.Current Opinion in Pediatrics. 2015;27(1):67-74.

10. Gupta A, Srivastava A, Taly AB, Murali T. Single-stage multilevel soft-
tissue surgery in the lower limbs with spastic cerebral palsy: Experience
from a rehabilitation unit. Indian Journal of Orthopaedics.2008;42(4):448-
53.

11. Zancolli EA. Surgical management of the hand in infantile spastic
hemiplegia. Hand Clinics. 2003;19:609–29.

12. Beaty JH. Cogenital anomalies of the lower extremity. In: Canale T. and
Beaty JH. editors. Campbells operative Orthopaedics 11th ed.
Philadelphia, Pennsylvania: Mosby Elsevier; 2007. P.1079–1100.

13. Gupta A, Singh S, Patel P, Patel J, Varshney MK. Evaluation of the
utility of the Ponseti method of correction of clubfoot deformity in a
developing nation. International Orthopedics. 2008;32:75–9.

14. Bendon  AA, George KA, Patel, D. Perioperative complications and
outcomes in children with cerebral palsy undergoing scoliosis surgery.
Paediatric Anaesthesia.2016;26:970-975.


