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A Life to Live Beyond Orthopaedics 

Jain S 

Mahatma Gandhi Memorial Medical College, Indore 

Why we have chosen Orthopaedics for 

ourselves? There can many personalized 

reasons for the above, but the commoner are 

– its lucrative, paying, satisfying, early 

practice settlement, definitive and terminal 

branch. There are hardly any females in the 

branch; hence Orthopaedic branch is totally all 

boys party without any inhibitions. They have 

all sorts of fun and enjoyment. Orthopods live 

life king size. 

The various modes of leisure for orthopods are 

parties, exercises/physical activity/gyming 

followed by travelling, food and wine, whereas 

less common in them are music and arts 

(photography, painting, sculpture). Party with 

friends, colleagues or family members is most 

common form of enjoyment for orthopods and 

most of orthopaedicans are party animals 

having regular parties. On an average 

orthopods do party or attend functions about 

one per week. These parties are full with 

boozing and smoking and almost more than 

80 % of the surgeons are drinkers in these 

parties having average more than two drinks 

per day. Only 20% of orthopaedic surgeons 

are non-drinkers. About 30 % of the 

orthopaedians are smokers, among which 20 

% are chain smokers. Many of the academic 

conferences, short table gatherings and group 

discussions held over the dinner table for 

orthopaedic surgeons arranged by the 

pharmaceuticals are for alcohol only. Many of 

the academic meetings attended by the 

members outside the hometown are not for 

academic content, but only for the food, 

alcohol, banquet or entertainment, outside the 

hometown as they are away from inhibitions. 

These gatherings between the orthopod 

surgeons is always with adult jokes and 

abusive slangs which is commonly done over 

smoke and booze.The average happiness 

rating for an orthopaedician is 3.96 out of 5. 

Orthopaedic surgery, as a branch is rewarding 

profession, but it is a very demanding also.  

Orthopaedics is a hectic, intense and stressful 

branch. It needs high learning curve in lesser 

time and lot of physical effort. Being an 

emergency branch, emergency duties can be 

day and night and you need to attend, 

manage and sometimes may have to operate 

also in odd hours, which when started, there is 

no warranty when will it end. The load, 

burden, malpractice and negligence 

allegations are increasing day by day, thus it 

is increasing the practice risk and now there is 

very less margin of error. This time 

commitment can negatively impact family 

time and adversely affect work life balance. It 

is common for Orthopods in the bedroom, 

having sleepless night thinking that how could 

that screw go out during the surgery. We can 

commonly see orthopaedicians using 

derogative language and abusive words in 

operation theatres and hospitals among 

themselves and to patients even. Being all 

boys party, there is lack of softness and 

politeness of the behaviour of many of the 

orthopaedicians as well. Further the cut throat 

competition and decline in ethical values have 

led to envy among themselves and with 

others. These have made the life of an 

orthopaedician difficult and stressful and also 

have affected their family-life, with equal 

increase in rate of remarriage and divorce. 

This stressful and demanding life among us 

has lead us to seek measures to overcome 

stress. We seek pleasures in dealing with this 

intense and hectic life of orthopaedic surgeon. 

We seek this escapism in smoking and 

boozing, which at times and for few of us is 

over the acceptable limit. The competition 

between the minded maniacs for smoking and 

drinking crosses the barriers and it has made 

many of our friends addicted even. This along 

with stressful life, sedentary habits and 

medical comorbidities like hypertension and 

diabetes has made us vulnerable for serious 

problems. In recent time, we have lost 

eminent orthopods for the unknown reasons, 

the damages of which cannot be repent. Many 
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of our orthopaedic surgeons are still dealing 

with some serious chronic morbidities and 

terminal illnesses, most of which could be 

prevented.  

As it is rightly said Orthopedic surgeons are 

“strong as an ox and twice as smart”, but we 

as an orthopaedic surgeon should strive for a 

balanced life to care for ourselves and our 

families as well as profession. We want work 

satisfaction and healing touch for our patients. 

At the same time we owe responsibility to 

family. Its a bitter truth that only family will 

be with us in all our difficult times. Neglecting 

family life for excelling professionally does 

happen in lives of many of us. No one will 

remember you for working day in and day 

night or working on weekends when others 

are enjoying. Its imperative to strike a critical 

balance between work and family life. Mobile 

phone is again a big stress for a doctor. 

Patients in India feel it their right to call on a 

doctors mobile at any time for petty issues. 

Many of us don’t switch off mobiles even on 

vacations for the fear of loosing patients. 

Another area is Professional jousting. At times 

we get complications from other colleague and 

patients and their relatives try to make us talk 

about the previous orthopods alleged 

mistakes. Many times we receive x rays on 

Whats app seeking opinions from patients. We 

need to be very careful on such situations as 

today litigations against doctors are on a rise. 

If we talk something loose about any 

colleague, some or the other day it is bound to 

backfire on us.  

What needs to be done, is balance between 

the professional and personal life. In 

professional life we needs to focus on 

limitations of our body as well as mind. Rather 

than treating ourselves as machine consider 

ourselves human. Professionally, strict to the 

duties towards patient by being 

understanding, honest, polite, competent, 

ethical and committed and have empathy 

towards patients. Towards our peer members 

we need to be respectful and should not be 

involved in medical jousting and entice. We 

should keep our self-updated and should not 

be overburdened and exhaustive. Admit Our 

limitations and overcome the shortenings. In 

personal life we need to take time for leisure, 

family and friend and not the least for 

ourselves. Keep yourself simple and low 

maintained. Keep time for your hobby like 

traveling, shopping, singing, painting, playing 

or music etc. Nurture your relations with 

family and friends. Take care of your health 

with balanced diet and light exercises. 

Finally we want to be happy and healthy, 

caring and competent and good travel 

companions for people through the journey we 

call life, which can be done by none other than 

we ourselves. 

 

 

Dr. Saurabh Jain 

Editor, OJMPC 
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Current Concepts In Diagnosis & Management Of Osteoarticular 

Tuberculosis 

Dhammi IK, Kumar S 

Department of Orthopaedics, University College of Medical Science, Delhi 

Abstract  

Tuberculosis is common worldwide and in endemic in India. Musculoskeletal tuberculosis, involving 

spine and other joints is seen in 1% to 3% of patients with tuberculosis. The disease has varied 

clinical presentation & lack of charateristic radiographic findings leading to delayed diagnosis and 

treatment.  Early confirmed diagnosis & proper medical treatment are essential for control of the 

disease. 

This review article based on the recent literature review discuss the clinical presentation, diagnosis 

and management of osteoarticular tuberculosis. 
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Introduction 

Worldwide, tuberculosis (TB) is one of the top 

ten causes of death & the leading cause from 

a single infectious agent. In 2017, TB caused 

an estimated 1.3 million deaths (range, 1.2–

1.4 million) among HIV-negatives & additional 

0.3 million deaths among HIV-positive people 

[1]. Pulmonary TB (PTB) is most common 

form of tubercular disease but can affect 

extra-pulmonary sites exclusively or in 

combination with PTB [2]. 

Musculoskeletal tuberculosis, although 

relatively rare, is observed in 1% to 3% of 

patients with TB, out of which approximately 

one-half  show spinal involvement & the 

remaining involves the extraspinal 

osteoarticular joints [3-6]. Tubercular 

tenosynovitis & arthritis is usually 

monoarticular & the organism can be isolated 

from the joint [7].  

Patients generally have mild local & 

constitutional symptoms, frequently leading to 

significant delays in diagnosis, due to its 

varied clinical presentation & frequent lack of 

charateristic radiographic findings [8,9]. This 

delay in diagnosis & treatment, may result in 

additional bone or joint destruction [8-11]. 

Therefore, early diagnosis & treatment are 

essential. We therefore performed a review of 

these topics based on the recent literature 

review regarding clinical presentation, 

diagnosis and management of osteoarticular 

tuberculosis. 

I. Clinical Presentation: TB arthritis is 

characteristically monoarticular, most 

commonly affecting spine & weight-bearing 

joints as knee, hip & ankle. Synovial type of 

TB arthritis is more common in these joints 

[12]. Multiple sites involvement is rare & is 

observed in 5-30% only [13,14]. Reactivation 

of old tubercular lesion after treatment occurs 

in 17-34% & is most common in hip joint 

[7,15]. 

It commonly presents with chronic joint pain & 

swelling with minimal signs of inflammation & 

restriction of movements. Effusion, painless 

periarticular cold abscess, chronic sinus 
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formation, regional muscle wasting & 

deformity occur late. Systemic constituional 

symptoms of fever, weight loss, loss of 

apetite, malaise & night sweats may or may 

not be present during active TB synovitis & 

arthritis. They may also have hypersensitivity 

phenomena such as erythema nodosum, 

episcleritis, uveitis & Poncet’s arthritis. 50% of 

individuals may have active pulmonary TB at 

the time of diagnosis [16]. Thus patient with 

clinicoradiologically suspected osteoarticular 

tuberculosis should also be screened for active 

pulmonary or other primary extrapulmonary 

foci.   

Table 1. Clinically, TB of joints have been classified into 5 stages [17-19]. 

Stage Type Movement Clinical Radiological Prognosis 

I Synovitis >75% Soft tissue 
swelling 

Haziness of articular margins & 
rarefaction 

Excellent 

II Early arthtitis 50 to 75% pain & spasm Rarefaction, osteopenia, marginal 
bony erosions mild joint space 
reduction 

Good with mild 
stiffnes 

III Advanced arthritis > 75 % loss in 
all direction 

Pain, spasm, 
loss of ROM 

Marked diminution of joint space & 
destruction of joint surfaces 

Fair with notable 
loss of motion 

IV Subluxation / 
dislocation 

III + Gross 
restiction 

a. III + 
deformity 
 

Pathological dislocation 
Hip - w&ering /migrating  
Knee - triple deformity 

Poor 

V Treminal arthritis 
& deformity 

IV +  Ankylosis IV + gross 
deformity 

Deformity with degenerative 
arthrosis 

Poor 

      
Specific involvement of tubercular arthritis: 

1. Hand & wrist: Common in children < 5 

years, but can affect any age group. Hand 

or wrist gradually becomes painful & 

swollen with joint effusions, synovial 

thickening & restricted range of motion. 

Systemic symptoms as fever, weight loss, 

anorexia or regional lymphadenopathy 

may be seen. In advanced case, wasting 

of hand & forearm muscles, deformity, 

enlargement of digits/metacarpals 

(sausage finger/spina ventosa), 

discharging sinuses, tubercular ulcers, 

cold abscess & compound palmar ganglia 

may be present. Rarely, patients have 

carpal tunnel syndrome, or involvement 

of nails. 

2. Elbow: Can affect any age group. Patients 

present typical with local & constitutional 

features as swelling, pain, limitation of 

motion, synovial thickening etc. Rarely, 

ulnar nerve or posterior interosseous 

nerve palsies may be presenting feature. 

In advanced stage, wasting of arm & 

forearm muscles, elbow deformity in 

flexion/extension, pathological dislocation, 

discharging sinuses & cold abscesses may 

develop. 

3. Shoulder : Can affect all ages, but is more 

common in adults than children. Patients 

present with pain, restricted shoulder 

movements (particularly limited external 

rotation & abduction) and muscle wasting 

(particularly deltoid & supraspinatus). In 

advanced case, there may be marked 

destruction of humeral head & glenoid 

with muscle atrophy or deformity 

(particularly, fibrous ankylosis with 

humeral head pulled up against glenoid & 

arm fixed in adduction & internal 

rotation). Systemic constitutional 

features, discharging sinuses around 

shoulder & cold abscess are uncommon. 

“Caries sicca” is the most common form – 

which is a dry arthropathy (rather than 

exudative). Relatively rare, it usually 

presents in the advanced stage with 

disabling symptoms that may mimic more 

common pathologies such as neuropathic 

shoulder, rheumatoid arthritis, & adhesive 

capsulitis.  

4. Hip: Can affect any age, but most 

common in children & young adults. Three 

stages are 

a) Synovitis - characterized by gradual 

hip pain, limping (antalgic gait), 

fullness around hip caused by joint 

effusion, restricted range of 

movement & deformity (affected limb 

is flexed, abducted & externally 

rotated with apparent lengthening). 

b) Early arthritis - characterized by pain 

with every hip movement, muscle 

spasm, atrophy, bony destruction and 

deformity (affected limb flexed, 
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adducted & internally rotated with 

apparent limb shortening).  

c) Advanced arthritis - characterized by 

very painful joint movements, grossly 

restricted movement and limb 

shortening. Pathological dislocation or 

subluxation may occur due to bony 

destruction of acetabulum/femoral 

head.  

5. Knee: Can affect any age group. Patients 

present with painful, swollen, tender knee 

which is warm to touch, with limping & 

reduced range of motion. Systemic 

symptoms and regional lymphadenopathy 

may be seen. In advanced case, the joint 

may feel boggy due to synovial 

thickening, with joint effusion & wasting 

of thigh muscles. Discharging sinuses, 

cold abscess or deformity ranging from 

mild flexion deformity to severe triple 

deformity (flexion, posterior subluxation, 

external rotation & valgus) may be 

present. 

6. Spine: Patients present with localized 

back pain, tenderness & constitutional 

symptoms along with or without signs of 

spinal cord compression. Advanced 

disease may have severe pain, spinal 

deformity, paraspinal muscle wasting & 

neurological deficit.  

 

II. Laboratory investigations & Imaging 

1. Blood: Low haemoglobin, relative 

lymphocytosis, raised erythrocytic 

sedimentation rate (ESR) are often found 

in active stage. Raised ESR, however, is 

not necessarily a proof of activity of 

infection. Its repeated estimation at 3 to 6 

months intervals gives a valuable index to 

the activity of the disease [20]. 

2. Mantoux test: Stantard dose of 5 

tuberculin units (TU-0.1 ml) is injected 

intradermally & read 48 to 72 hrs later. 

Person who has been exposed to the 

bacteria is expected to mount an immune 

response in skin containing bacterial 

protiens. A positive reaction (induration 

more than 10 mm) is present in 

tuberculous disease. A negative test, in 

general, rules out the disease. The 

tuberculin test may be negative in 

disseminated T.B, after vaccination, 

recent viral infection or steroid therapy, 

or in immunocompromised individuals 

[20]. This test in not recommended, 

currently. 

3. Immunological test: Interferon gamma 

release assays (IGRAs by quantiferon 

assay), blood – based assays rely on the 

stimulation of host blood cells with M. 

tuberculosis-specific antigens & measure 

the production of interferon gamma. 

Although it more specific than the 

montoux test, but they are currently 

unable to distinguish between active 

disease & latent TB infection & hence not 

recommended [21,22]. 

4. Ziehl-Neelsen staining: This test is rapid, 

easy & requires minimal infrastructure; 

however, minimum load of 5,000-10,000 

bacilli/ml is required & species 

differentiation is not possible. It may be 

helpful in sputum smears, but as 

osteoarticular TB is paucibacillary, hence 

this test has limited value [23]. 

5. Fluorescence microscopy: It utilizes 

fluorescent dye to stain the organisms 

and when excited by UV light using 

special microscope, bacteria appear as 

bright rods in a dark back ground. It is 

used successfully for rapid diagnosis of 

pulmonary TB; but in osteoarticular TB, 

particularly paucibacillary disease, use is 

not clearly established. Fluorescence 

microscopy is faster & more sensitive than 

conventional light microscopy, but the 

expense, need for a dark room & poor 

specificity limit its usefulness [23]. 

6. Culture: Isolation of organism on culture 

is gold standard for diagnosis of TB. 

Culture media used are egg based 

(Lowenstein – Jensen medium), agar 

based (Middlebrook 7H10,7H11) or liquid 

based (Mycobacterium growth indicator 

tube). Culture can detect as little as 10 

bacilli/ml of sputum, differentiate different 

mycobacterial species, can be used for 

drug senstivity testing & is useful in 

symptomatic smear negative cases. But 

drawbacks of conventional culture 

methods are time consuming (6 to 8 

weeks) & require strict quality control.  

Rapid culture methods like BACTEC which 

detect mycobacteria based on metabolism 
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(detects C14 labelled CO2 & reports as 

growth index(GI) value) rather than 

visible growth give results within 7-14 

days. MGIT(mycobacteria growth indicator 

tube) method, detects growth early in 7 

to 12 day by nonradioactive detection 

system using flurochrome for detection & 

drug screening, hence is useful for drug 

susceptibility testing [23].  

7. Tissue biopsy: TB guidelines TAC 

subcommittee for bone & joint TB 

recommends that wherever possible, all 

patients should have a biopsy of the 

lesion, to provide a specimen for culture 

to confirm the diagnosis, perform drug 

susceptibility testing, and to rule out 

other diagnoses. Tissue biopsy can be 

done under radiological guidance, 

arthroscopy or via open surgical biopsy. 

Arthroscopic biopsy is advantageous as it 

visualizes the lesion, helps excision of 

affected tissue for diagnostic testing, & 

simultaneous therapeutic intervention if 

required. Percutaneous CT-guided biopsy 

is preferred, but some patients may 

require open biopsy. Regional enlarged 

lymph nodes / sinus tract curettage/edge 

biopsy can be sent for culture & 

histopathology, but microbiological result 

may be misleading due to 

contamination/colonization/20 infection. 

Biopsy is not needed for culture and 

microbiologically confirmed TB, but if 

patient is microbiological negative for TB 

then percutaneous biopsy is advised and 

if the foci is not easily accessible 

percutaneously or needs surgical 

management, then should undergo open 

surgical biopsy. Specimens should also be 

collected, when therapeutic invasive 

procedure is done. Specimens collected 

should be sent for:  

a. Microscopy & culture for pyogenic 

bacteria 

b. Microscopy & culture for MTB  

c. Histopathology / cytology.  

Histopathology shows,  mononuclear, 

granulomatous reaction pattern i.e. 

granulomas with or without central 

caseation necrosis. Inflamatory reaction 

patterns on histopathologic examination 

of tissue are of secondary importance 

because other conditions such as fungal 

infections, foreign body reactions & 

sarcoidosis may be associated with 

granulomatous inflammation. Direct 

demonstartion of organism in tissue 

section by ZN staining is difficult to do, 

compared to do in direct smears. Thus 

histopathologic evidence for diagnosis of 

TB is adjunctive, always circumstantial & 

never a replacement for culture [23].  

8. Cytological examination of smears: Direct 

smears may be stained with May-

Grunwald-Giemsa (or Romanowsky dyes) 

& ZN stain for cytopathologic examination 

allowing recognition of inflammatory 

patterns & acid – fast organisms and 

making a tentative diagnosis in a day, but 

the diagnosis is always circumstantial and 

never definitive. This can be done for 

intraoperative consultation also [23]. 

9. Serological testing: This test can be used 

for antigen & antibody detection; however 

serological tests are expensive, require 

trained personnel, have low senstivity, 

are affected by BCG vaccination, previous 

infection & cannot distinguish between 

MTB & non-tubercular mycobacteria. 

Serological tests have so banned in India 

for TB [23]. 

10. Molecular methods: Detection & 

identification of mycobacteria directly 

from samples can be done by polymerase 

chain reaction (PCR) & nucleic acid 

amplification test. PCR  provides rapid 

diagnosis within 48 hrs, has high 

senstivity, can identify the species & 

requires very small volume of specimen; 

however it cannot differentiate between 

live & dead mycobacteria. High cost, 

availability & infrastructure required limits 

its usage. Another molecular assay LPA 

(line probe assay) is based on reversed 

hybridization principle. DNA material is 

hybridized with specific oligonucleotide 

probes & after addition of enzyme 

substrate complex with chromogen results 

in purple/brown precipitates, which is 

visually interpreted. It is useful to detect 

resistance against rifampicin & isoniazid 

[23]. Gene Xpert (CBNAT) MTB/RIF 

automates & integrates sample processing 

& PCR in a single disposable plastic 
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cartridge, giving accurate results within 2 

hrs. It simultaneously detects MTB & 

resistance to rifampicin. WHO 

recommends its use as initial diagnostic 

test in adults & children suspected of 

having MDR-TB or HIV associated TB [24-

26]. 

11. Roentgenographic findings: Bone & joint 

TB is a slowly developing disease, which 

takes 3-4 months of disease process to 

show radiological features. First 

radiological sign of an active disease is 

localised rarefaction/osteoporosis. The 

speed of decalcification depends on 

reactive hyperemia, which is most intense 

in exudative infections. In synovitis stage, 

x-rays will show epiphyseal & 

metaphyseal decalcification and swollen 

synovial shadow. As the disease 

advances, the articular margins loose 

sharpness & become fuzzy. X-ray findings 

in arthritic stage are joint space 

narrowing secondary to destruction of 

articular cartilage and small zone of 

osteolytic area suggestive of granular foci 

surrounded by diffuse osteoporosis. Even 

if the lesion is located in one carpal/tarsal 

bone, remaining carpals/tarsals also 

rapidly decalcify, suggesting on x-ray that 

the infection affects all [23]. Tuberculous 

cavity at center may show a sequestrum 

of bone or calcification of caseous tissue 

which is irregular soft, feathery and coke 

–like sequestrum, which is surrounded by 

an osteolytic ring representing the fibrous 

wall. Bone is osteoporotic/normal/or 

dense, depending on the defence 

reaction. Radiological signs at this stage 

resemble as osteomyelitis. Joint effusion 

is seen as soft tissue shadow and 

abscesses may be seen as vague irregular 

densities in surrounding soft tissues. 

Advance destructive process may produce 

collapse of bone 

/subluxation/dislocation/migration & joint 

deformities. Damage to growth plate 

produces angular deformities due to 

irregular growths. The synovitic lesion, 

near epiphysis stimulates osteogenesis of 

epiphyseal growth plate, which may lead 

to premature appearance/enlargement of 

the ossific nuclei and may stimulate 

longitudinal growth. When it damages the 

growth plate & encroaches on the area of 

endochondral ossification, growth is 

irregularly retarded & deformity results. 

Spinal tuberculosis shows erosion & 

fuzziness of the paradiscal margins, disc 

space reduction & regional osteoporosis. 

There is an increased soft tissue 

shadow/paravertebral shadow (fusiform, 

spindle shaped, bird nest appearance, 

saw tooth appearance), 

destruction/collapse of vertebral body & 

kyphosis of vertebral column [23]. New 

bone formation (periosteal reaction) 

/ossification are seen in tuberculosis of 

hand and foot as the foci is superficial and 

it may encircle & enlarge the diaphysis in 

small long bones of hand/foot [23]. With 

treatment, recalcification is seen, 

suggestive of reduction of disease 

activity. Secondary to healing, the peri-

focal bone is thickened as a calcified ring, 

as the decalcified trabeculae start 

calcifying [23]. 

12. Computerised tomography: It detects 

disease earlier even when destroyed 

areas of bone erosion is small and in 

areas of skeleton not appreciated on plain 

X- rays as craniovertebral spine, 

cervicodorsal spine, rib, sternum, 

sacroiliac joint and posterior elements of 

vertebrae. Intraspinal encroachement & 

dystrophic calcification is well appreciated 

by CT scan. CT guided biopsy/aspiration 

provides tissue for 

histological/cytological/microbiological 

diagnosis. Further, swelling in soft tissues 

caused by edema, granulations, 

exudations or abscess formation can be 

demonstrated, earlier. Calcification in 

abscess, as seen on CT is pathognomic of 

TB [23] 

13.  MRI: It is more sensitive & specific than 

X-rays & CT scan to detect tuberculous 

lesion and can diagnose disease in pre-

destructive stage. MRI can show 

abscess/granulation tissue/caseous tissue, 

localized tuberculoma & generalized 

granuloma in multiple planes & can 

delineate soft tissue masses in both 

sagittal & coronal plane. The spinal cord 

changes, such as cord edema, atrophy, 
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syringomyelia, arachnoiditis myelitis, 

myelomalcia, syrinx, can be appreciated.  

It shows the extent & spread of tubercular 

debris under anterior & posterior 

longitudinal ligament, subligamentous 

spread of a paraspinal mass, abscess 

which shows low signal on T1 & high 

signal on T2 weighted images, 

encroachment of vertebral canal, 

compression of spinal cord by granulation 

material, bone or disk, identifying cranial 

& caudal level of obstruction and can 

evaluate for spinal tumor syndrome [23].  

14. PET-CT scan: It helps in picking, residual 

inflammation in cases where the signs of 

healing are ambiguous on contrast MRI. 

SUV max (maximum standardized uptake 

value) of early phase PET-CT scanning is 

statistically significant in differentiating 

tuberculous from pyogenic spondylitis. It 

has high sensitivity & specificity for 

detecting & identifying the process of 

inflammatory activity in spondylitis [23]. 

15. Ultrasonography (USG): It is a useful 

non-invasive modality to detect soft tissue 

mass (solid or liquid), deep-seated 

abscesses & to perform USG guided 

aspiration. It is particularly useful in 

follow-up evaluation of psoas abscess 

when patient is under cover of ATT to 

document resolution of psoas abscess 

[23]. 

Diagnosis 

Key principles of diagnosing osteoarticular TB 

as stated in INDEX TB guidelines are: 

(a) High suspicision in patients with signs 

of joint infection with insidious onset & 

charaterisitic imaging features.  

(b) Refer such patient to orthopaedian who 

can assess the joint & perform a biopsy for 

culture & histopathology  

(c) Whenever possible and safe for patient 

take pus/fluid/aspirate/specimens and sent it 

for microscopy, culture (for all mycobacterial, 

pyogenic and fungal testing) and 

histopathology because it confirms diagnosis; 

drug susceptibility testing can be done to 

guide ATT and alternative diagnoses can be 

picked up [11].  

The hierachy of evidence for the 

diagnosis of TB [23] 

1. Culture 

2. Molecular testing, PCR, other tests in 

development. 

3. Demonstartion of AFB in direct smears or 

tissue sections. 

4. Tissue reaction patterns: granulomas 

necrotising/non–caseating, necrosis 

without AFB 

5. Radiological examination & imaging 

studies. 

6. Physical examination of the patient. 

7. Therapeutic response 

 

III. Principles Of Management 

Tuberculosis is a systemic medical disease. 

The mainstay of treatment remains 

uninterrupted antitubercular chemotherapy.  

a. Pre chemotherapy era: The 

treatment was orthodox conservative 

treatment. During the Atharva veda period 

(3500 BC -1800 BC) “sipurdu” a herbal 

medicine was used along with good food, sun 

exposure, fresh air, rest & immobilization, 

given in specialised rooms called ‘sanatoria’. 

Hippocrates (400 BC) & Galen (131-201 AD) 

used forceful maneuvers & manipulations to 

correct deformities. In late 19th & early 20th 

century, HO Thomas, Sir Robert Jones & Dame 

Agnes Hunt, also supported ‘The sanatoria 

concept”, in which patients were kept for 1-5 

years, as the natural course of diseases was 3 

-5 years. Only in one third patients the aim 

was achieved, rest of patients used to die or 

remained severly crippled. Surgical drainage 

of abscesses usually lead to persistent 

discharging sinus & rise of death.  

 

b. Post Chemotherapy era: 

Antitubercular drugs (streptomycin 1947, para 

amino salicylic acid 1949, isoniazid 1952, 

pyrazinamide 1956, ethambutol 1962 & 

rifampicin 1967) changed the outcome of 

tuberculosis in general. The treatment was 

classified along chemotherapy in three 

philosophies: 

(a) Universal surgical extirpation was 

advocated by Hodgson, Fellander & 
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Mukhopadhaya, where surgery under cover of 

ATT was done in all cases. 

(b) Middle path regimen where a long 

course of drugs was advocated for all & 

surgery only for complications. 

(c) Modified middle path regimen where a 

short 6-9 month course of antitubercular 

drugs was advocated for all & surgery only for 

complications. 

Middle path regimen as per Tuli includes rest, 

antitubercular chemotherapy (streptomycin 1 

gm/day for 3 months, para-amino salicylic 

acid 12 gm/day for 18 months & isoniazid 300 

mg/day for 24 months), regular supervision, 

gradual mobilization after 6-9 months with 

braces/calipers for next 18-24 months, minor 

surgical procedures when required like 

aspiration of abscesses, excision of sinus tract 

etc [23]. 

c. General treatment 

General care: It includes rest, high caloric & 

high – vitamin diet, fresh air or living in warm 

dry climate, daily heliotherapy, good hygienic 

& nursing care [27].  

Rest, Mobilization & Brace: All patients of 

spinal tuberculosis are advised to sleep on 

hard bed. In craniovertebral, cervical & 

cervicothoracic lesions, traction is used in 

early stages to put diseased part at rest, 

particularly for cases with neural deficit & with 

pathological subluxation/dislocations. In active 

stage, joints given rest and braced in 

functional position. In presence of gross 

destruction especially in hip, knee & ankle 

cases, continuation of immobilization may lead 

to spontaneous sound ankylosis. Later they 

are started on intermittent guarded active & 

assisted exercises under cover of 

antitubercular drugs to retain useful functional 

range of movements.  

Traction: In presence of deformities, traction 

is used to correct deformity, maintain the limb 

in functional position, hold inflamed joint 

surfaces apart, offer unhindered observation 

and local response to treatment & permit 

repetitive guarded assisted & active joint 

motion. This maintenance of traction & 

intermittent active & assisted joint motion 

during healing and post 

synovectomy/debridement/excisional 

arthroplasty stage encourages cells to develop 

into of healthy synovial membrane & well 

lubricated useful fibrocartilage adapted to the 

function of the joint. This permits return of 

reasonable function even in damaged joint & 

maintain lasting healed status [28]. 

Ambulation: Initial stage is without weight 

bearing. As the disease heals & pain subsides, 

weight bearing is permitted accordingly, under 

observation. If symptoms or signs increases, 

patient goes back a stage; if there is steady 

progress he goes forward (Thomas’ test of 

recovery), but movements or degree of weight 

bearing is never forced beyond tolerable 

discomfort (functional treatment) [28]. 

Guarded weight bearing for lower limbs is 

started 3-6 months after subsidence of signs 

of activity, and braces/appliances are 

gradually discarded after its use in about 2 

years [28]. 

d. Antitubercular chemotherapy 

Invasive diagnostic procedures for confirming 

diagnosis are not always practicable & in such 

circumstances, clinician judgement is needed 

as to whether ATT should be started without a 

microbiological/histopathological diagnosis, or 

whether a period of observation is 

appropriate. Index-TB guidelines assert that in 

TB-endemic areas, it is reasonable to start 

ATT in patients with strong clinical & 

radiological evidence of TB of bones & joints & 

to monitor their progress. It also assert that 

that all bone & joint TB should be treated with 

extended courses of ATT with intensive phase 

consisting of 4 drugs (isoniazid, rifampicin, 

pyrazinamide & ethambutol) for 2 months, 

followed by continuation/maintenance phase 

consisting of 3 drugs (isoniazid, rifampicin, 

ethambutol) lasting 10–16 months, depending 

on site of disease, patient’s clinical course & 

response. 

1. Rifampicin: is semisynthetic antibiotic, acts 

on dormant intracellular mycobacterium, 

has good absorption in empty stomach. It 

causes red-brown discolouration of body 

fluids. 10mg kg is daily recommended dose 

with adult dose between 450-600 mg [11]. 
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2. Isoniazid: has ability to penetrate cell which 

contain tubercle bacillus. Toxic effects 

include rashes, fever, vitamin B- deficiency 

& neurologic effects on reflexes & bladder 

function. The daily recommended dose is 3-

8 mg/kg [27]. 

3. Pyrazinamide: it is bactericidal drug, which 

is well absorbed orally & eliminated by 

hepatic metabolism. It may cause nausea, 

flushing, arthralgia & hepatotoxic reactions. 

It is prescribed as 35 mg/kg/day [27]. 

4. Ethambutol: has replaced para-amino 

salicylic acid (PAS) as it has fewer toxic 

reactions & is well tolerated. Dose is 2.5 

mg/kg for 60 days, then 15 mg/kg single 

daily dose [27]. 

5. Streptomycin: it acts best at 9.0 pH & so it 

should be accompanied by a buffered 

alkaline solution when injected intra 

synovially. Permanent toxic effects are 

related to 8th nerve palsy causing deafness 

& vertigo. The daily recommended dose is 

1gm [27]. 

 

e. Abscess, Effusion & Sinuses 

For palpable abscesses & large joint effusions, 

treatment is aspiration & instillation of one 

gram streptomycin alone or combined with 

injectable isoniazid at each aspiration. Local 

instillation is not necessary, if sufficient local 

concentration of antibiotics is achieved after 

parenteral administration. If aspiration fails to 

clear, then open drainage of abscesses is 

performed. All radiologically visible abscesses 

don’t require drainage, if under ATT. Drainage 

is done for very large paravertebral abscess 

which increase in size in spite of ATT, 

prevertebral cervical abscess causing 

dysphagia or dyspnoea, incidentally during 

decompression for paraplegia or during 

debridement of diseased vertebrae for active 

tuberculosis. Sinuses usually heal within 6-12 

weeks under ATT. 1% may require longer 

treatment & excision of the tract with or 

without debridement. It is important to note 

that sinus ramification is always greater than 

appreciated, complete surgical excision is 

indeed impracticable & fortunately 

unnecessary [28]. 

f. Surgery in Tuberculosis of Bones & 

Joints 

Surgery is only adjunct and supportive to 

systemic antitubercular therapy and is not a 

substitute for prolonged course of 

antitubercular drugs. A trial of conservative 

treatment is justified in most of the cases 

before surgery is contemplated. Nonoperative 

treatment is usually adequate in pure synovial 

tuberculosis (without articular involvement), 

low grade, early arthritis & even advanced 

(stage III, IV) arthritis, especially in upper 

extremity. Operative procedures should be 

done after stabilization of general condition of 

patient under protective cover of ATT & before 

the development of drug resistance. The 

interval could vary depending on case, in 

general minimum 1-4 weeks of ATT & general 

treatment is advisable before any major 

surgical intervention [28]. In general, at any 

stage of disease, if lesion is not responding 

favourably to effective antitubercular drugs, 

there is doubt in diagnosis, or it is a case of 

refractory recrudescence of infection, 

exploration & appropriate operation is 

considered mandatory. 

Extent & Type of Surgery 

Arthrodesis is now rarely indicated as a 

primary mode of treatment. Reconstruction, 

reposition of joints, juxta-articular 

osteotomies, soft tissue releases & 

arthroplasties to obtain, mobile, stable joints 

with biological control of disease is now 

considered as rational treatment in 

tuberculosis. 

Excision of focus is done, if juxtaarticular 

osseous focus is threatening the joint, despite 

adequate ATT. Synovectomy partial or total 

along with joint debridement limited to 

infected synovium, sequestra, pockets/cavities 

of pus & sinuses only is indicated in 

nonresponsive cases of tubercular synovitis & 

early arthritis. In advanced arthritis of hip & 

elbow in adults (nonresponsive cases or cases 

who did not obtain acceptable range of 

movements) excisional arthroplasty followed 

by frequent repetitive active & assisted 

movements of the operated joint to obtain a 

functional arc of movements is given.  



Review Article Dhammi et al: Osteoarticular tuberculosis 

 

 

Orthopaedic Journal of M P Chapter. 2020. Vol. 26. Issue 1        11 

Arthroplasty in patients with active 

tuberculous disease has proved disastrous. In 

advanced knee arthritis (& rarely in ankle, hip 

& wrist) in adults, for gross deformity & pain, 

compression arthrodesis should be performed 

by any of the standard techniques of 

arthrodesis extra or intra-articular may be 

adopted in tubercular arthritis under cover of 

modern drugs. In cases of healed disease with 

painless ankylosis in deformed position a 

juxta-articular corrective osteotomy is 

performed (for hip, knee & ankle or any joint) 

to bring the joint to best functional position. 

Following surgery, immobilization in plaster 

cast is continued till solid fusion is obvious 

radiologically (3 to 6 months) [28]. 

g. Outcomes & healed stage: 

Monitoring of treatment response in patients is 

done by:- 

A) Clinical - General improvement in 

well-being, resolution of fever, weight gain, 

increase in appetite resolution of sinus/ulcer 

B) Haematological – increase in Hb & 

RBC count, decrease in ESR 

C) Radiological – shows appearance of 

remineralisation and sharpening of margin. 

D) Imaging – MRI shows resolving 

collections, reduction in marrow edema & 

replacement of marrow by fat seen as high 

signal in T1 & T2 images & no contrast 

enhancement [27]. 

 Thus patients diagnosed as 

confirmed/probable bone TB with improved 

clinical, haematological and imaging features 

as above, on completion of ATT and no relapse 

of disease are labelled healed status, and can 

stop ATT [11]. 

h. Presumptive treatment failure 

Treatment failure should be suspected for 

bacteriologically confirmed or clinically 

diagnosed bone TB, when after completing at 

least 5 months ATT have -  

a) Persisting or worsening local & 

systemic symptoms & signs 

b) No improvement or deterioration of the 

lesion on repeat imaging  

c) Appearance of new lesion/new 

abscesses/lymphadenopathy 

d) Non-healing ulcer/sinus or wound 

dehiscence post-operatively.[11] 

Possible causes of deterioration on treatment 

or failure to improve on treatment are poor 

adherence to ATT, drug resistance, 

paradoxical reaction, immune reconstitution 

syndrome associated with HIV or alternative 

diagnosis. 

Such patients of presumptive treatment failure 

should undergo complete blood count, 

inflammatory markers such as ESR, liver 

enzymes, urea & electrolytes, fasting blood 

glucose/HbA1c & HIV test, repeat imaging & 

repeat diagnostic sampling or biopsy, which 

should be send for a) staining for AFB & 

culture for MTB with drug susceptibility testing 

b) Gram’s stain & bacterial & fungal culture c) 

histopathology. PCR-based tests have variable 

sensitivity in bone TB & there is uncertainty in 

previously treated TB [11]. These groups of 

patient with bacteriologically confirmed or 

clinically diagnosed treatment failure should 

be treated by specialist team and by carefully 

monitoring empirical treatment with second-

line drugs, guided by drug susceptibility 

testing [11]. 

Resistance: Multidrug Resistant (MDR) 

tuberculosis is defined as tuberculosis 

resistant to isonizid & rifampicin [24]. 

Extensively Drug-Resistant (XDR) tuberculosis 

is defined as tuberculosis resistant to isoniazid 

& rifampicin & any fluoroquinolone & at least 

one of the three second-line injectable drug 

(capreomycin, kanamycin, & amikacin) [24]. 

When strains are resistance to all first & 

second line anti –TB drug, then it is known as 

extremely drug resistant TB (XXDR-TB) or 

totally drug resistant TB (TDR-TB) [24]. 

Accurate & rapid detection of drug resistance 

are critical for improving patient care & 

decreasing the spread of TB. The main Drug 

Susceptibility Testing (DST) methods are 

absolute-concentration method & Proportion 

Method (PM) on Lowenstein-Jenson (L-J) 

medium, but both methods take some weeks 

for the results. Automation of culture using 

BACTEC MGIT 960 (M960) and Xpert MTB/RIF 

assay, which enables simultaneous detection 

of Mycobacterium Tuberculosis (MTB) & 
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Rifampicin (RIF) resistance are now widely 

used [26]. Xpert result that is positive for 

rifampicin resistance should be carefully 

interpreted & take into consideration the risk 

of MDR-TB for given patient with high 

prevalence for MDR-TB.  

Paradoxical reaction: A patient with 

confirmed or probable skeletal TB on ATT, who 

initially improves & then subsequently has 

worsening of constitutional symptoms or signs 

of TB in the absence of another diagnosis or 

drug resistance, is paradoxical reaction. 

Features are same as for treatment like 

increased size of lesion, appearance of new 

lesions, recurrent fever & night sweat or 

development of another form of TB except 

that these show initial improvement. In drug-

resistant cases, patient fails to improve or 

deteriorate from the start of ATT and shows 

no improvement until an effective second-line 

ATT regimen is started, whereas in paradoxical 

reaction, there is usually an initial 

improvement, followed by deterioration. In 

such patients, ATT should not be stopped or 

altered, but supplemented by NSAIDS & other 

supportive treatment, which are usually 

sufficient and patient usually begin to improve 

again [11]. 

Conclusion 

Tuberculosis is common and endemic in India. 

Due to its varied clinical presentation and lack 

of characteristic radiographic findings, the 

diagnosis and treatment is delayed. 

Tuberculosis should be suspected in patients 

with signs and symptoms of joint infection 

with insidious onset and characteristic imaging 

findings along with presence of constitutional 

features and these patients should be 

investigated. The mainstay of treatment is 

antitubercular chemo-therapy and surgery is 

only adjunct and reserved for unresponsive 

cases. 
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Trochanteric support plate with Dynamic Hip Screw, is this combination a 

feasible option in unstable trochanteric fractures? 

Agarwal Y, Pathak A, Gaur S, Tiwari A, Verma R, Aher D 

Investigation preformed at Gandhi Medical College, Bhopal 

Abstract 

Background: Dynamic Hip Screw (DHS) is the gold standard for stable trochanteric fractures and 

Proximal Intramedullary nail (IMN) is beneficial in treating intertrochanteric femur fractures with 

comminution and loss of lateral buttress. DHS augmented with trochanteric support plate can 

buttress the broken lateral trochanteric wall. Thus we conducted this study is to evaluate the role of 

the trochanteric support plate (TSP) with DHS in unstable trochanteric fractures. 

Materials & Methods: 25 patients presenting with unstable trochanteric fractures treated with TSP 

with DHS were evaluated for intraoperative blood loss and duration of surgery. Functional outcome 

was assessed as per the Kyle's Criteria, Harris Hip Score, and ambulatory outcome. 

Results: 21 patients with mean age of 67.14 years were available for study. The mean duration of 

surgery and blood loss was 100.5 minutes and 312 ml, respectively. All fractures, except 1 united. 

Nonunion occurred in 1 case due to screw cut out. Af final followup, all patients had excellent to 

good harris hip score and 91% had excellent Kyle’s criteria, while 9% had good Kyle’s criteria. 

Conclusion: The DHS with trochanteric support plate is an acceptable alternate device for managing 

unstable intertrochanteric fractures with broken lateral wall. It’s an easy, low cost, easily available 

and less demanding surgical procedure giving excellent results. 

Keywords: Unstable trochanteric fractures, Broken lateral wall, Trochanteric support plate, Dynamic 

hip screw. 
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Introduction 

Hip fractures are common injuries in the 

elderly, which are one of the major public 

health concerns leading to loss of function and 

prolonged disability [1]. Many patients never 

return to their pre-fracture activity level [2]. 

Non-operative treatment of an 

intertrochanteric (IT) fracture is rare 

nowadays and is used only in medically unfit 

patients, which may leads to coxa vara and 

shortening [3].  

Early surgical fixation and mobilization are 

current recommendations for an optimal 

treatment of IT fracture patients [4]. Dynamic 

Hip screw (DHS) is the gold standard option 

available for stable trochanteric fractures 

[5,6]. But DHS has limited ability to prevent 

excessive sliding and medialization of the 

femoral shaft especially with unstable 

intertrochanteric fractures, which when 

treated has significantly higher reoperation 

rate when compared to those treated with 

Proximal Intramedullary nail (IMN) [7]. The 

use of IMNs is beneficial in treating unstable 

trochanteric femur fractures like comminution, 

loss of lateral buttress, reverse oblique 

fracture pattern and in osteoporotic patients 

[6-8].  But IMN is associated with higher 

complication rates, is technically demanding, 
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which requires more expertise to do in 

comparison to DHS [9-10]. Further IMN does 

not confer any advantages in terms of 

outcome and leads to higher treatment costs 

[11].  

The combination of trochanteric support plate 

(TSP) with DHS makes a biomechanically 

stable construction which allows 

reconstruction of the lateral wall to maintain 

adequate lever arm and avoids femoral shaft 

medialization associated with DHS alone [12-

13]. Thus we evaluated the role of the 

combination of trochanteric support plate 

(TSP) with DHS in management of unstable 

trochanteric fractures.  

Materials and Methods 

This prospective study was conducted during 

October 2015 to September 2017 on 25 

patients of unstable intertrochanteric (IT) 

fractures presenting at our center, after 

obtaining approval from the institutional ethics 

committee. Out of these 25 patients, 2 

patients died during follow up and 2 were lost 

to follow up, thus only 21 patients, who 

completed minimum follow up period for 6 

months constituted the cohort.  

Patients presenting with unstable trochanteric 

fractures with age more than 18 years were 

included in the study whereas patients with an 

open fracture, with previous history of hip 

surgery, with multiple fractures of the ipsi-

lateral limb or pathological fracture were 

excluded from study. AO / OTA A1, A2 and A3 

fractures with broken lateral wall cortex or 

lateral wall thickness < 2.24 cm as measured 

on X rays were graded as Unstable fractures 

and included for the study [14-18]. 

After obtained medical clearance, all patients 

were operated under the same spinal 

anesthesia on fracture table. Direct lateral 

approach to hip was used, same as that for 

DHS fixation with incision extending 

proximally 3-4 cm more, to negotiate the 

spoon-like part of the TSP on the DHS, to 

buttress it on to the lateral aspect of the 

greater trochanter. Firstly, guidewire insertion 

was done in the centro-inferior and center part 

of head of the femur in the anteroposterior 

and lateral fluoroscopic image, respectively. 

This was followed by insertion of appropriate 

size lag screw after triple reaming and then 

finally DHS with TSP barrel plate was coupled 

on lag screw. The spoon-like part of TSP was 

bent to fit the contours of the proximal femur. 

Additional cancellous screws or encirclage wire 

were applied through the TSP part in some 

cases for additional stability as per surgeon’s 

discretion. 

Postoperatively, all patients started with static 

quadriceps exercise immediately. Ambulation 

with non-weight bearing was started on the 

third postoperative day and progressed to 

partial weight bearing as soon as possible 

depending on the quality of bone, stability of 

biomechanical construction and tolerance of 

the patient. Patients were followed-up 

regularly at 1 month, 4 months, 6 months and 

1 year postoperatively. 

Outcome was assessed for blood loss, 

intraoperative and postoperatively for 

functional outcome and Union. Intraoperative 

blood loss was assessed by number of mops 

used and blood collected in suction [19]. 

Functional assessment was done as per harris 

hip score and Kyle's Criteria [20]. Fracture 

was said to be united clinically, when there 

was no pain and tenderness at the fracture 

site and the patient was able to bear full 

weight without any pain and radiological, 

when there was no fracture line visible on rays 

and there was presence of bridging callus 

across at least three cortices [21]. Statistical 

analysis was done by Fischer test and Chi-

square test. Results were considered 

significant at p-value < 0.05. 

Results 

21 patients with mean age of 67.14 years 

(range 45 to 86 years) and male 

preponderance (Male: Female ratio 4:3) were 

included in study. Two-third of the patients 

had left side involved.  Fall while walking was 

most common cause of injury seen in 90% of 

cases, whereas 4.8% was due to RTA and 

4.7% due to fall from height. As per AO 

subtypes, A1.3, A2.1, A2.2, A3.1 and A3.2 

were seen in 2,6,4, 4 and 5 cases 

respectively. There were 10 cases (47.6%) 

with intact lateral wall and 11 cases (52.4%) 
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with loss of lateral wall integrity. The mean 

delay in surgery from date of injury was 15.7 

days (range 5 to 35 days). 

The mean duration of surgery and blood loss 

was 100.5 minutes and 312 ml, respectively, 

which was found to be statistically significantly 

for both with p-value < 0.05 as found by 

Fisher exact statistical test. 2 out of 21 cases 

(9.5%) were found to have superficial 

infection, which healed with extended 

antibiotics.  

Mean TAD (Tip Apex Distance) was 13.5 mm 

(range 6 to 28mm). Neck screws were placed 

at centro-centro position in 42%, centro-

posterio in 42%, inferio-centro, inferio-

posterior and centro-anterior position in each 

4.7% cases. In one patient (4.7%) screw cut 

out occurred as the position was superior-

anterior. Mean Collapse of lag screw was 6 

mm (range 4 to 20mm). No leg-length 

discrepancy was seen in 38 % case, whereas 

62% cases have shortening. Average 

shortening in these patients was 12.53 mm 

(range 5 to 25 mm). 

Fig 1 – Preoperative pelvis AP (a) and lateral (b) X 
ray view and post op Hip AP (c) and lateral (d) view 
of a 60 years old patient with fracture IT 
successfully treated with DHS c TSP 

 
a b 

 
c d 

All fractures united except one, in mean time 

of 21.6 weeks (fig 1). Nonunion as occurred in 

1 case (4.75%) was due to screw cut out, 

which was converted to arthroplasty (fig 2). At 

6 months follow up, 12 patients were able to 

walk without support and 8 patients were 

walking with support. One patient with cutout 

was non able to walk on the injured limb. At 6 

months follow up, Harris Hip Score was found 

to be excellent in 28%, good in 38.1%, fair in  

28%  and poor in 4.76%  (the one with the 

screw cut out) and Kyle criteria was excellent 

in 42.8%, good in 28% fair in 23.8%  and 

poor in 4.76%.  

Fig 2. Pre-operative X rays pelvis AP view (a) and 
post-operative AP view immediately (b) and 6 
month (c) follow up showing failed fixation with cut 
off of lag screw.                                  

 
a  

 
b c 

 

At one year follow up, all patients were 

walking without support and 50% had good 

Harris Hip Score and 50% had excellent Harris 

Hip Score. 91% had excellent Kyle’s criteria 

while 9% had good Kyle’s criteria. 

Discussion 

Intertrochanteric fractures are common 

fractures in all age groups leading to 

restriction of activity. Treatment of stable 

fracture is by Dynamic hip screw. But DHS in 

unstable fracture i.e. fracture with 

communittion, lateral wall broken or reverse 

oblique will lead to shortening, varus, 

medialization and cutout. TSP with DHS add 

buttress to the lateral wall and prevent these 

complications. 
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We treated 21 patients of unstable 

intertronchanteric fractures with TSP with 

DHS. The mean delay in surgery in our study 

was 15.7 days, which is quiet higher as 

compared to other studies which was 1 day to 

3 days in known series [8,12,13,22]. This was 

because ours is referral center and the 

patients here present late. Secondly the old 

age patients took longer time to be stabilized 

before surgery.  

In our series, mean duration of surgery and 

blood loss was 100.5 minutes and 312 ml, 

respectively, which is also higher than 

reported series (range 75 to 90 min and 210 

to 240 ml).  Obviously, since these patients 

presented us late and we operated then with 

mean delay of 15 days, it was difficult to 

achieve reduction close, which have increased 

the duration of surgery and the blood loss. 

Average shortening in our patients was also 

slight more than the reported series i.e. 12.53 

mm in our series compared to average of 8 

mm in reported series, but this did not cause 

any functional impairment. In our series, 20 

out of 21 fractures united, in mean time of 

21.6 weeks, with all showing excellent results 

at end of one year as per Harris Hip Score and 

all able to walk without support. 91% had 

excellent Kyle’s criteria while 9% had good 

Kyle’s criteria. In spite of the delayed 

presentation and late surgery, the results in 

ours series were comparable to the reported 

series [8,12,13,22]. Nonunion as occurred in 

one of our case (4.75%) was due to screw cut 

out, which was due to superior placement of 

the lag screw, which had caused cutout and 

nonuion.  

The study is limited by small sample size, lack 

of randomization and comparable groups. We 

suggest further comparative study with large 

group and longer follow-up studies to be done. 

Conclusion 

Treatment of unstable intertrochanteric 

fractures is reported to have high complication 

rate. The DHS with trochanteric support plate 

is an acceptable alternate device for managing 

unstable intertrochanteric fractures with 

excellent functional outcome even when these 

patients present late as seen in our series 

showing only one nonunion occurred out of 

twenty-one cases and no other major 

complication. 
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Is It Worthy To Replace Hip Than To Go For Intramedullary Osteosynthesis 

In Unstable Intertrochantric Fractures In Elderly- A Prospective 

Comparative Study  

Sabir AB, Mohan R, Faizan M, Jilani LZ, Ahmed S, Shaan ZH 

Investigation preformed at Jawahar Lal Nehru Medical College, Aligarh Muslim University, Aligarh 

Abstract 

Background: Internal fixation for the management of unstable intertrochantric femoral fractures in 

elderly is difficult and less successful due to communition and poor bone stock. Arthroplasty for 

unstable intertrochantric fracture in elderly has produced promising results as per literature. So, we 

conducted this study to compare the results of intramedullary devices with cemented bipolar 

hemiarthroplasty in unstable osteoporotic intertrochanteric fractures in elderly patients.  

Material & methods: 51 patients, 65 years or older with unstable osteoporotic intertrochanteric 

femoral fractures were treated with internal fixation or hemiarthroplasty. Intraoperative parameters 

and functional outcome as per Harris Hip Score were compared.  

Results: Average age of patients for intramedullary fixation and arthroplasty was 73 ± 6 years and 

75 ± 6.5 years respectively. Average delay in surgery for group A (PFN) and group B 

(hemiarthroplasty) was 5.7 days and 6.56 days, mean duration of surgery was 75 min (range 45 to 

125) and 95 min (range 70 to 132), mean blood loss was 180ml (range 150 to 280) and 270 ml 

(range 250 to 420) respectively. Harris hip score at one year were better in arthroplasty group but 

almost comparable at two year.  

Conclusion: Primary arthroplasty provides a stable, painless and reasonably functional joint, which 

provided early mobility and rehabilitation and hence is a better way of managing an osteoporotic 

unstable intertrochanteric fracture in elders especially. However, overall long term functional 

outcomes are almost similar for two groups. 

Keywords: Intertrochanteric fracture, Internal fixation, Arthroplasty, Harris Hip Score 
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Introduction 

Incidence of intertrochanteric (IT) fracture, 

which is common in elderly population, is 

increasing due to the improved healthcare 

facilities and life expectancy [1,2]. Stable 

intertrochanteric fractures can be adequately 

managed by osteosynthesis i.e. internal 

fixation and early rehabilitation with 

reasonably good results [3]. But osteoporosis 

(as common in elderly) and unstable IT 

(lateral blow out, subtrochanteric, 

comminuted) fractures are two of the most 

important variables leading to poor functional 

outcome [4-6].  

Management of these unstable 

intertrochanteric fractures is controversial and 

challenging because of poor bone stock, 

osteoporosis and other underlying comorbid 

conditions [4]. Although, osteosynthesis with 

help of fixed nail plate, trochanteric stabilizing 

plate with dynamic hip screw (TSP with DHS) 

or proximal intramedullary interlocking nail 
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(PFN) is described for these unstable 

fractures, but none of them ensures absolute 

fracture stability and complete bone union in 

elderly patients [4-7]. Reasons are many like, 

in comminuted fractures stabilization and 

fixation of all pieces is not possible, PFN not 

very appropriate for Indian population because 

of anthropometric variations of proximal 

femur, difficulty in placement of femoral neck 

screws at correct position and the most 

importantly, all these fixation require 

prolonged immobilization specially in 

osteoporotic bones with weak fixation. 

Management of such cases with primary 

cemented hemiarthroplasty allows patient to 

ambulate early, thus avoiding most of the 

complications related to immobilization [7-9].  

Many series are published on results obtained 

with fixation or with hemiarthroplasty in 

unstable intertrochanteric fracture. But none 

of the studies compared the outcome of two 

modalities of treatment i.e. fixation and 

hemiarthroplasty. Hence we conducted this 

prospective study to compare the functional 

results of internal fixation and 

hemiarthroplasty in unstable intertrochanteric 

fractures. 

Material and Methods 

This prospective study is done in 51 patients 

of intertrochanteric fracture (unstable, 

comminuted, osteoporotic, trochanteric 

nonunion and failure of fixation) which were 

treated at our center by internal fixation (26 

patients) or with hemiarthroplasty (25 

patients) from 2012 to 2016. Institutional 

ethical clearance and written informed consent 

was obtained.  

All patients with age more than 65 years with 

unstable, comminuted, osteoporotic, nonunion 

or fixation failure of intertrochanteric fracture, 

who were able to walk unassisted before 

fracture were included in the study. Open 

fracture, history of hip arthritis, pathologic 

fractures and bilateral fractures were excluded 

from study. 

All patients were admitted and after a 

preoperative workup and anesthetic fitness 

were planned for surgery. Comorbidities were 

noted and DEXA scan was done in all patients 

to see the level of osteoporsis. The patients 

were randomized into two groups as per odd 

or even. Intramedullary fixation with PFN was 

done in group A (odd) and hemiarthroplasty 

with cemented bipolar prosthesis in group B 

(even).  

In group A (PFN), cephalomedullary (Proximal 

femoral nail) nailing was done by standard 

method. After achieving closed reduction on 

fracture table, a trochanteric entry was made 

and guide wire introduced. This was followed 

by sequential reaming and passage of proper 

size nail and then finally both proximal and 

distal locking done (fig 1). 

Fig 1. Pre-operative AP (a) and lateral (c) x rays 

and post-operative AP (c) and lateral (d)  xrays of 

IT fracture treated by intramedullary nailing in 

group A 

 
a b 

 
c                          d 

 

In group B (hemiarthroplasty), all patients 

were operated in lateral decubitus position via 

posterior approach. After posterolateral 

incision and incising tensor fascia lata, the 

fractured head was dislocated by lifting the 

trochantric fragment attached with short 

external rotators (without cutting the 

rotators). This was followed by femoral canal 
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preparation, rasping and insertion of proper 

size cemented bipolar prosthesis with 

adequate anteversion. Calcar was 

reconstructed with cement where it was 

deficient. Greater trochanter was repaired with 

stainless steel wire or ethibond suture 

depending on communition (fig 2).  

Fig 2. X ray pelvis AP view pre-operative (a) & 

post-operative (b) of communited IT fracture 

showing hemiarthroplasty with cemented bipolar 

and trochantric reconstruction with tension band 

wire 

 
a b 

 

Postoperatively, range of motion exercises 

were started from second post-operative day. 

Toe touch and partial weight bearing was 

allowed from the third and seventh post-

operative day respectively. Full weight bearing 

was started as per patient pain tolerance. 

Patients were followed by regularly at regular 

intervals and outcome assessment was done 

at final follow up of 12 month using Harris hip 

scoring system and radiologically by plain 

radiographs. 

Results 

A total of 51 patients with 26 in group A (PFN) 

and 25 in group B (hemiarthroplasty) with 

mean age 78 years (range 65 to 83) were 

included in study. Mean follow-up was 3.5 

years (range 1.5 to 4). Left side (87.5%) 

involvement is more than right side (12.5%). 

Out of 26 patients in group A, 18 were 

females (69.23%) and 8 were males (30.67%) 

and in group B 18 were females (72%) and 7 

were males (28%). All the fractures belonged 

to unstable type of fractures. 43% patients 

were hypertensive, 17.5% were diabetic, 

14.5% had cardiac problems and only 25% 

cases were without any medical comorbidity. 

DEXA scan showed osteoporosis in 75% and 

osteopenia in 25% cases. 

Average delay in surgery for group A (PFN) 

and group B (hemiarthroplasty) was 5.7 days 

and 6.56 days, mean duration of surgery was 

75 min (range 45 to 125) and 95 min (range 

70 to 132), mean blood loss was 180 ml 

(range 150 to 280) and 270 ml (range 250 to 

420) respectively, with p value <0.05 

indicating that blood loss for hemiarthroplasty 

was significantly more (table 1).  

The mean hospital stay was 10 days (range 7 

to 21) in group A and 22 days (range 14 to 30 

days) in group B. In group A, 16 patients 

(61.5%) were discharged within a week after 

first wound inspection, 6 patients (23.07%) 

after stitch removal after 2 weeks and 4 

patients discharged after 3 weeks due to 

superficial wound inspection. In group B, 12 

patients (48%) discharged from hospital 

within a week of operation and 10 patients 

(40%) after stitch removal on 2 weeks, 3 

patients (12%) discharged after 30 days 

because of superficial wound infection. In 

group A, weight bearing was started at mean 

48 days (range 42 to 56), whereas in group B 

mean 8 days (range 5 to 14), hence there was 

significant statistical difference between time 

to achieve full weight bearing. 

The mean Harris Hip score at 6 weeks were 

56.2 and 78.1, at 3 month was 74.53 and 

85.87 and at last follow up at 2 years was 

87.5 and 88.90 in group A and group B 

respectively (table 2). Regarding complication, 

1 patient in group A had Z-effect; dislocation 

was seen in 1 patient in group B, whereas 

superficial infection was seen in two cases, 

one from each group. 

Table 1 - Outcome difference in group A and B. 
Parameters  Group A 

(PFN) 
Group B 

(Hemiarthroplasty) 

Mean delay in 
surgery (days) 

5.7 6.56 

Duration of 
surgery (Min.) 

75 s95 

Blood loss (ml) 180 270 

Full weight 
bearing (days) 

48 4 

Hospital stay 
(days) 

9 15 

 

Table 2 – Mean Harris Hip Score in both groups 
Duration Group A Group B 

3rd day 45.30 47.00 

2 weeks 48.20 58.61 

6 weeks 56.20 78.10 

3 months 74.53 85.87 

2 years 87.50 88.90 
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Discussion 

Outcome of osteoporotic, comminuted, 

unstable intertrochanteric fracture depends on 

bone stock, patient age, general health profile, 

co-morbidities, interval between injury and 

type of surgery and fixation [4-7].  

Treatment of intertrochanteric fractures can 

be by osteosynthesis or hemiarthroplasty [4-

10]. In elderly osteoporotic fractures, 

osteosynthesis can be difficulty without 

immobilization because of poor fixation, as cut 

out of hardware can be a complication with 

early mobilization [4-7,11]. Hemiarthroplasty, 

allows early mobilization but is technically 

demanding the in intertrochanteric fractures 

[7-9]. We compared the outcome of 

osteosynthesis by PFN and hemiarthroplasty 

by cemented bipolar in unstable 

intertrochanteric fractures in 51 patients, We 

found that, although the blood loss was 

significantly higher in hemiarthroplasty group, 

but the hospital stay, time to full weight 

bearing mobilization and early Harris hip score 

was better in hemiarthroplasty group as 

compared to PFN group. The functional 

outcome at final follow-up of 2 years was 

comparable in our study in both the groups. 

Peifu tang et al compared both methods 

hemiarthroplasty and PFNA in IT fracture and 

found higher complication in hemiarthroplasty 

group and in elderly patients PFNA was 

superior to hemiarthroplasty [12]. Our results 

of current study are contrary to their study 

but are in accordance with study by Haentjens 

et al who compared results of internal fixation 

and bipolar arthroplasty for comminuted and 

unstable trochanteric fractures [13]. They 

showed 75% satisfactory results and less 

postoperative complications in 

hemiarthroplasty group due to early weight 

bearing in this group. Others also emphasized 

the ability of early mobilization by 

hemiarthroplasty done for osteoporotic 

unstable intertrochanteric fracture, as seen in 

our study, where hemiarthroplasty patients 

were full weight bearing mobilized in mean 8 

days compared to 48 days in PFN group  [7-

9,14-19].  

Overall failure rates in internal fixation of IT 

fracture ranges from 18%-40%, which is 

further higher in elderly with unstable 

fractures [20]. The incidence of screw cutout 

is about 14%. The low rate of cutout in our 

study is due to fact that we placed the neck 

screw in central position in both the views as 

recommended [20,21]. Further these patients 

in PFN, had late full weight bearing 

mobilization, which prevented cutout. Our 

study, also had low dislocation rate as 

compared to Woo and Morrey and Vahl AC et 

al because we did not cut the rotators and 

proper tense closure was achieved and 

augmented when needed [18,22]. 

Conclusion 

Hemiarthroplasty for unstable osteoporotic, 

unstable, comminuted intertrochanteric 

fractures allows early rehabilitation and full 

weight bearing walk, which prevents the 

complication of non-ambulation and makes 

the post-operative period comfortable and 

easy for the patient and attendants. But the 

procedure is limited by higher implant cost, 

greater blood loss, dislocation, restriction 

regarding squatting and cross-legged position. 
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Comparative Study between Minimally Invasive Percutaneous Plate 

Osteosynthesis and Open Reduction Internal Fixation For Management Of 

Proximal Humerus Fracture 

Choudhari P, Verma A, Jain N 

Investigation preformed at Shri Aurobindo Medical College, Indore 

Abstract 

Background: Fractures of the proximal humerus comprise nearly 4% of all fractures and 26% of 

fracture of humerus. Surgical options ranges from open reduction internal fixation (ORIF), 

intramedullary device fixation, external fixation to hemi arthroplasty.  We compared the clinical and 

radiological outcomes of minimal invasive plate osteosynthesis (MIPO) and open reduction and 

internal fixation (ORIF) in patients with proximal humerus fractures.  

Material & Methods: This prospective study included 24 patients with 2 part and 3 part proximal 

humerus fracture treated with ORIF or MIPO technique, with 12 patients in each group. A matched 

pair analysis was performed and patients were followed up for 3 months, 6 months and 12 months 

both radiographically and clinically using Constant and Murley score. 

Results: The average of patients was 47.2 years. Average blood loss and mean duration of surgery 

was 287.50 ml and 102.9 mins, in ORIF group and 198.33 ml and 93.75 mins in MIPO group. The 

mean Constant Murley Score at 12 months in the MIPO group was 77.00, while in the ORIF group it 

was 72.33. MIPO group experienced significantly less pain, higher satisfaction in activities of daily 

living, and greater range of motion. In the MIPO group, only one patient had infection whereas in 

ORIF group three patients, had complications with one each having infection, varus collapse and 

malunion 

Conclusion: The use of MIPO with a locking compression plate in the management of proximal 

humerus fractures is a safe and superior option compared to ORIF.   

Keywords: Proximal humerus, minimally invasive plate osteosynthesis (MIPO), locking compression 

plate 
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Introduction 

Fracture of the proximal humerus is the third 

most common fracture, which accounts for 

5% to 9% of all fractures [1]. Treatment of 

complex fracture patterns (two, three or four 

part) of the proximal humerus is still a 

challenging and controversial problem, which 

can ranges from non-operative management, 

percutaneous fracture fixation, open reduction 

and internal fixation (ORIF), and arthroplasty 

[2-6]. But osteoporosis-related 

proximal humeral fracture requires 

better methods of fixation to decrease the 

complications associated with fixation failure 

and long-term immobilization [7-9]. With the 

introduction and improved design of locking 

plate, closed manipulative reduction (CMR) 

technique and minimal invasive technology, 

the outcome in these fractures in osteoporosis 

has improved.  
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Although minimal invasive plate 

osteosynthesis (MIPO) and open reduction and 

internal fixation (ORIF) show difference in 

outcomes and complications in the 

treatment of proximal humerus fractures, but 

it remains unclear whether MIPO is superior to 

ORIF [10-13]. Thus the goal of this study was 

to evaluate the clinical efficacy of CMR 

techniques combined with MIPO and to 

compare it with ORIF in the treatment of 

proximal humeral fractures.  

Materials & Methods  

This is a prospective randomized comparative 

study was conducted at our center on 24 

patients of proximal humerus fracture 

presenting from December 2016 to August 

2018. Before including them in this study, 

informed consent and institutional ethical 

committee clearance was obtained.  

All skeletally mature patients with Neer’s type 

II or III displaced proximal humerus fractures 

were included in the study. Pathologic 

fractures, open fractures or with associated 

neurovascular injury or poly trauma were 

excluded from study. All fractures were 

classified using NEER'S classification and were 

randomized to receive treatment either by 

MIPO or ORIF, both of which was done 

under brachial block or general anesthesia in 

supine position [14].  

In MIPO surgery, the first step was closed 

manipulative reduction (CMR) following which 

a longitudinal skin incision was given from the 

lateral edge of the acromion and extending 

distally for about 3-4 cm. On deep dissection, 

the deltoid musculature was split along its 

fibers and greater tuberosity was 

exposed. Proximal humerus locking plate 

was inserted along the humeral shaft 

proximally to distally. The plate was positioned 

just beneath between the periosteal 

preventing the axillary nerve. Plate position 

was assessed fluoroscopically. When C-arm 

fluoroscopy showed the correct relative 

position of the plate and fracture, the proximal 

five to six locking screws were placed into the 

head and with a 2 cm-long incision distally 

over the distal holes in plate three or four 

screws were placed onto the humeral shaft 

(fig 1).  

Fig 1 – Intra-operated photo (a to e) showing 

minimal invasive plate osteosynthesis technique 

(MIPO) 

a    b 

 
c   d  e 

For ORIF group, standard deltopectoral 

approach was used between pectoralis major 

and deltoid and the proximal humeral fracture 

was exposed and reduced directly. 

After confirming of satisfactory reduction by 

C-arm perspective, an appropriate length of 

the proximal humeral locking plate was 

selected and placed on the lateral aspect of 

the greater tuberosity and fixed with 

locking screws into the humeral head and 

shaft (fig 2). Post-operatively, shoulder was 

immobilized by shoulder immobilizer for three 

days; thereafter patients were encouraged to 

start passive shoulder exercises and then 

slowly full range of motion as per pain 

tolerance of patient. 

Fig 2 – Intra-operated photo (a to d) showing open 

reduction and internal fixation (ORIF) via 

deltopectoral approach  

a    b 

  
c    d 
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Both MIPO and ORIF groups were compared 

for intraoperative parameters surgical incision 

length, blood loss and operative time.  Clinical 

and radiological assessment was done regular 

intervals at 6, 10, 14 weeks and six months 

postoperatively. Union was said when clinically 

there was no pain or tenderness and 

radiologically, when bridging callus was 

present at fracture site in at least three 

cortexes in both views. At the final follow-up, 

the functional outcome was evaluated using 

the Constant- Murley score. 

Fig 3 – Shoulder and arm AP view pre-operative 

(a), immediate postoperative (b), and at one year 

follow-up (c) of proximal humerus fracture treated 

with ORIF and locking plate. Clinical photo (d to e) 

showing good results. 

      
a     b      c

 
d  e        f 

 

Fig 4 – Shoulder and arm AP view pre-operative 

(a), immediate postoperative (b), and at one year 

follow-up (c) of proximal humerus fracture treated 

with MIPO technique. Clinical photo (d to f) showing 

good results. 

a   b  c 

 

d   e  f 

Results 

A total of 24 patients, were included in the 

study, with 12 patients in each groups of MIPO 

and ORIF. The overall average age was 47.2 

years with average age in the MIPO group to 

be 45.33 years and 50.25 years in the ORIF 

group (table 1). As per Neer classification, 

there were 7 (58.3%) cases of type 

II fractures and 5 (41.7%) of type III 

fractures in the MIPO group, while the ORIF 

group included 4 (33.3%) cases of type II 

fractures and 8 (66.7%) cases of type III 

fractures. There was no significant difference 

between the MIPO and ORIF group in gender, 

age and Neer type of fractures. 

There were significant differences between the 

two groups in volume of blood loss and 

operative time.  Compared with the ORIF 

group which had an average of 287.50ml of 

blood loss and 102.9 min of mean surgery 

time, the MIPO group had less blood loss with 

an average of 198.33 ml and shorter operation 

time with an average of 93.75 minutes, both 

of with was significant with p value <0.05 (fig 

3 & 4). 

The Constant score was higher in the MIPO 

group at 3 and 6 month follow-up compared 

to the ORIF group. In addition, patients in the 

MIPO group experienced significantly less 

pain, higher satisfaction in activities of daily 

living, and greater range of motion at the 3 

and 6 months follow-up (p < 0.05). Although, 

the level of strength was not significantly 

different at same time (p > 0.05). 

The mean Constant Murley Score at 12 

months in the MIPO group was 77.00 ± 4.75, 

while in the ORIF group it was 72.33 ± 8.00, 

which was not statistically significant 

(p>0.05).  In the MIPO group, only one 

patient had infection whereas in ORIF group 

three patients, had complications with one 

each having infection, varus collapse and 

malunion (table 1). 
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Table 1 – Comparison of results of MIPO and ORIF (MIPO – minimal invasive plate osteosynthesis / ORIF – 

open reduction and internal fixation) 

 MIPO ORIF p value 

Total patients 12 12 - 

Mean age (years) 45.33 50.25  

Male 

Female 

8 (66%) 

4 (33%) 

7 (58%) 

5 (41%) 

- 

Right 

Left 

7 (58%) 

5 (41%) 

6 (50% 

6 (50%) 

- 

Mode of injury 

a. Fall from height 

b. Vehicle accident 

c. Self-fall 

 

1 (8%) 

5 (41%) 

6 (50%) 

 

1 (8%) 

7 (58%) 

4 (33%) 

 

Neer’s classification 

a. Two part 

b. Three part 

 

7 (58%) 

5 (41%) 

 

4 (33%) 

8 (66%) 

 

Intra-operative parameter 

a. Mean Surgical Time (min) 

b. Mean Blood Loss (ml) 

 

93.7 

198.33 

 

102.9 

287.5 

 

0.007 

0.006 

Mean Union time (weeks) 11.0 11.92 0.13 

Constant Murley score 

a. Poor (<55) 

b. Moderate (56- 70) 

c. Good (71-85) 

d. Excellent (>85) 

77.00 

0 (0%) 

1 (8%) 

11 (91%) 

0 (0%) 

72.3 

0 (0%) 

2 (16%) 

10 (83%) 

0 (0%) 

 

 

0.096 

Complications 

a. None 

b. Malunion 

c. Infection 

d. Varus collapse 

 

11 (91%) 

0 (0%) 

1 (8%) 

0 (0%) 

 

9 (75%) 

1 (8%) 

1 (8%) 

1 (8%) 

 

 

Discussion 

Proximal humerus fractures are common 

fractures and treatment should concentrate on 

maximizing the functional outcomes with 

minimal pain and disability [2-7]. In the 

present study, we compared the outcome of 

proximal humerus fractures treated with MIPO 

and ORIF in comparable groups with 

no significant differences between the groups 

in gender, age and Neer’s type of fracture.  

Intra-operative parameters (duration of 

surgery, blood loss), post-operative functional 

outcome and union time of MIPO group 

was better than that of ORIF, which was 

statistically significant. Although, 

the functional outcomes of these two groups 

as evaluated by Constant-Murley scores 

showed that MIPO brought better results than 

ORIF but the difference was not significant at 

one year follow up. 

Further the postoperative complications like 

infection, varus collapse and malunion were 

lesser in MIPO group. In our study, in MIPO 

group also, few postoperative 

complications occurred, including superficial 

infection, numbness of anterior edge skin, and 

slight pain. Many reported cases treated with 

this technique had similar complications [15-

19].  

Superior result of MIPO over ORIF, as seen by 

our and other studies is due to decreased 

surgical trauma to the soft tissue 

and preservation of periosteal circulation in 

MIPO [20]. This could also lead to higher 

complications like nonunion, necrosis, pain 

and infections in ORIF group as compared to 

MIPO group, which is also supported by many 

reports [7,15-19]. The better outcome and 

lower complications of the MIPO group may be 

either due to the fact that there was better 

reduction with less operative time, or to the 

fact that less damage is caused to the blood 

supply of the fracture fragments 

[13,21,22]. The MIPO technique may retain 

more osteogenic fracture healing factors at the 

fracture site than ORIF [23]. 

Conclusion 

Our study shows that MIPO with LCP requires 

less surgery time, causes less blood loss, 

shortens hospital stay, results in less scarring, 
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and is cosmetically more appealing and 

acceptable to female patients compared 

to ORIF. Further, MIPO provides better 

functional results and has less morbidity at 

one year follow-up, although our study is 

limited by a lesser number of patients.  
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Evaluation Of Cast Index In Predicting The Outcome Of Pediatric Forearm 

Fractures 

Ajmera A, Jain S, Jain M 

Study performed at Mahatma Gandhi Memorial Medical College, Indore (M.P.) 

Abstract 

Background: Pediatric forearm fractures of radius ulna account for 40% of all pediatric fracture. 
Closed reduction followed by application of well molded plaster cast is the standard treatment for 

these fractures, which can be complicated by re-displacement inside the cast, which further needs 
re-manipulation or surgery. We assessed the rate if re-displacement in paediatric forearm fractures 

treated by cast by calculating the cast index. 

Material & Methods: 30 patients with fractures of both radius ulna were treated with close 
reduction and cast application and Cast Index was calculated in immediate post reduction and 
subsequent radiographs at 2, 4 and 6 weeks. These were evaluated for re-displacement and their 

relation with cast index. 

Results: The mean CI was found to be 0.858. Three patients had re-displacement which required 
re-manipulation, the mean CI in these re-displacement group was 0.92. Mean CI was found to be 

higher in proximal third fractures however it did not correspond to increased incidence of re-
displacement. 

Conclusion: Our study provides sufficient association of cast index in predicting the outcome of 
pediatric forearm fractures. Higher CI in proximal third fracture didn’t correspond to increased 

incidence of re-displacement. 

Keywords: Forearm fracture, Cast index, Re-displacement 
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Introduction 

Paediatric forearm fractures are amongst the 

most common injuries encountered in 
childhood which makeup 40% of all pediatric 

fractures [1]. Amongst fractures of forearm 
i.e. radius-ulna fractures, fractures occur in 

distal third in 60%, 20% occurs in middle 
third, 14% in distal physis and approximately 

4% in proximal third of radius ulna [2].  

Closed reduction followed by application of 

well molded plaster cast is the standard 
treatment for pediatric forearm fractures, 

whereas operative treatment is reserved for 

unstable fractures, failure to achieve closed 
acceptable reduction and open fractures or 

those associated with compartment syndrome 
[3-5]. Loss of fracture reduction, re-
displacement or late displacement is the most 

common complication of manipulated forearm 
fractures & cast application, which also may 

need surgery [6-9]. The cast index (CI) is a 
simple and quick method of predicting the re-

displacement after cast application in radius 
ulna fractures in paediatric patients, 

particularly distal radius fractures [10]. Ideal 
cast index is 0.7 or less for distal radius ulna 

fractures for reduced risk of re-displacement, 



Original Article Ajmera et al: Cast index in paediatric forarm fractures 

 

 

Orthopaedic Journal of M P Chapter. 2020. Vol. 26. Issue 1        31 

whereas a cast index of 0.8-0.84 is associated 
with significant risk of subsequent re-

displacement [2,3,9]. Hence we conducted 
this study to predict the re-displacement in 

forearm fractures at all levels by calculating of 
cast index. 

Material and Methods 

The study was a prospective series conducted 
at our center in 30 cases of paediatric fracture 

forearm by calculating the cast index and 
correlating it with re-displacement rate. The 

study was approved by the institutional ethical 
committee and written informed consent from 
the guardian was taken before including them 

in the study. 

All children between 2 – 12 years of age with 
close fracture of both radius ulna were 

included in study. Patients less than 2 years or 
more than 12 years, single bone forearm, 

open, pathological, segmental or intra-
articular fractures were excluded from study.  

All case included in the study, were given 
initial symptomatic treatment with slab, Ice 

fomentation and limb elevation for 3 to 5 days 
for decreasing the swelling. When swelling 

subsided, under supine position under short 
general anaesthesia, the fracture was 

manipulated and closed reduced to anatomical 
position under image intensifier guidance. 

Once proper acceptable reduction was 
achieved, an above elbow plaster of paris cast 

was applied after sufficient uniform padding 
with elbow flexed to 900 with forearm in 

supination for proximal third fracture and mid 
prone position for all other fractures (table 1) 
[1]. 

Table 1 . Acceptable criteria for forearm fractures 
Age 

(years) 
Saggital plane 

(in degree) 
Frontal plane 

(in degree) 
4-9 20 15 

9-11 15 5 

11-13 10 0 

>13 5 0 

 

After the plaster had dried up, true antero-

posterior and true lateral radiograph were 
taken and cast index was calculated using 

software ‘IMAGEJ’. Cast index is calculated by 
measuring the internal anterio-posterior (AP) 

diameter of the cast (excluding padding) at 

the level of the fracture taken on lateral view 
and dividing it by the internal medio-lateral 

diameter of the cast (excluding padding) taken 
on AP view (fig 1). Both measurements are 

made on the first proper radiograph taken 
after closed reduction [10]. 

Fig 1. Calculation of cast index by measuring 
internal anterio-posterior (AP) diameter on true 
lateral view (a) and internal medio-lateral diameter 
on true AP view (b) of the cast (excluding padding) 
at the level of the fracture. 

 
a   b 

Post reduction all patients were advised light 

finger grip and finger extension exercises 
along with analgesics. Patients were followed 

up regularly at 2, 4 and 6 weeks after cast 
application and radiographs were obtained in 

true antero posterior and true lateral views at 
each visit and were assessed for re-

displacement as well as cast index was 
calculated. Patients showing re-displacement 
were re-manipulated under image intensifier 

guidance and still not having satisfactory 
reduction were considered for intramedullary 

nailing. Cast removal was done at 6 weeks 
when radiological callus bridging three 

cortexes was seen. Functional outcomes such 
as final range of motion were not studied. 

Results 

A total of 30 cases of both bone forearm 
fracture with mean age 7.06 year (range 2 to 

12 year) were included. 17 were male and 13 
were female. Mean follow period in study was 

7.2 weeks (6 to 12 week). The fracture was 
seen at proximal, middle and distal third 

forearm in seen in 6, 15 and 9 cases 
respectively. The mean cast index of all the 

cases was 0.858 (range 0.65 to 1.004). The 
mean cast index in proximal, middle and distal 

forearm was 0.92, 0.86 and 0.80 respectively. 
Re-displacement was seen in only 3(10%) 
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cases with cast index of 0.75, 0.97 and 1.004 
and the mean cast index  in these re-

displacement cases was 0.908 (range 0.75 to 
1.004) (fig 2). This re-displacement was seen 

in one case of distal forearm fracture and two 
cases were in middle forearm fracture (table 

2). The change in cast index at 2, 4 and 6 
weeks was not significantly different. 
Nonunion was seen in only in one case, which 

was treated surgical with intramedullary 
nailing, the mean cast index in this case was 

1.002 

Fig 2. A three year child with both bone forearm 
fracture pre reduction x rays lateral (a) & AP (b) 
view, showing cast index of 0.97 after reduction in 
immediate post reduction in lateral (c) & AP (d) 
view. Lateral (e) and AP (f) x rays in 4 week follow 
show displacement, which was treated by 
intramedullary nails (g & h). 

   
a b c d 

    
e f g h 

 

Table 2. Mean cast index at proximal, middle and 
distal third forearm level 

Site of 
Fracture 

No. of 
Cases 

Cast 
Index 

Re-
displace

ment 

Non 
Union 

Proximal 
third 

6 
(20%) 

0.92 
(0.82-
1.004) 

- 1 

Middle 
third 

15 
(50%) 

0.86 
(0.7-1.0) 

2 - 

Distal 
third 

9 
(30%) 

0.806 
(0.65-
0.91) 

1 - 

Discussion 

Paediatric forearm fractures are one the 

common childhood injuries. 80% of these 

fractures occur in children > 5 years of age 
with usual mode of injury being direct trauma 

to upper limb or by fall. The incidence peaks 
at 9–12 years in girls and 12–15 years in boys 

[2]. 

Standard treatment of these fractures is close 

reduction, manipulation and attaining 
acceptable reduction followed by application of 

well molded above elbow cast to maintain the 
alignment [1-3]. When acceptable reduction 

cannot be achieved and maintained by closed 
means operative management is required 

[4,6-9]. Although anatomical reduction is 
desirable for all fractures, some degree of 

angulation is acceptable in these fractures 
largely due to inherent ability of pediatric bone 

to remodel (table 1) [1].  

Maintenance of reduction requires application 

of a well molded plaster cast with a thin 
uniform padding so as to achieve 3 point 

fixation. Even after this re-displacement 
remains the most common complication after 

cast application, which may require further 
manipulation or surgery. Cast index is simple 

and easily reproducible predictor of re-
displacement in cast for forearm fractures that 

may further require re-manipulation calculated 
by just measuring internal diameter of the 

cast in true lateral radiograph divided by 
internal diameter of cast in true anterio-
posterior radiograph taken in immediate post 

reduction x-ray [2,3]. 

We studied 30 paediatric patients of both bone 
forearm fractures from age 2 to 12 years with 

mean age of 7.06 years, who were treated 
with closed reduction and above elbow cast, 

and were assessed for rate of re-displacement 
and correlated it with cast index. The mean 

cast index in our study was 0.859 (range 0.65 
to 1.004). The mean cast index for proximal, 
middle and lower third levels was 0.92, 0.86 

and 0.80 respectively. This higher cast index 
in proximal third fracture, like other studies is 

due to increased muscular cover seen in 
proximal forearm and difficult to achieve an 

elliptical cast molding as compared to distal 
third [3].  

Owing to the increased muscular cover in 

proximal and middle third forearm, use of cast 
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index as a predictor of outcome is favored for 
distal forearm fractures only, but we tried to 

include all levels of fractures of both bone 
forearm (proximal, middle or distal) for 

prediction of re-displacement rate. The 
reported rate of displacement is 7%-25% [3]. 

Re-displacement in our series was seen in only 
3 (10%) cases with cast index of 0.75, 0.97 
and 1.004 and the mean cast index  in these 

re-displacement group was 0.908 (range 0.75 
to 1.004). Re-displacement was in one case of 

distal forearm fracture and two cases were of 
middle forearm fracture. This showed that the 

re-displacement rate is not associated with the 
level of fractures, but is directly proportional 

to cast index i.e. higher the cast index higher 
is the chance of re-displacement. The cut-off 

level of cast index as given by Sheikh et al 
was 0.77 for re-displacement and 0.92 for 

second procedure by Debnath et al, whereas 
in our study this level was 0.85 [2,3]. The 

probable reason for this difference may be 
difference in padding material used by us 

compared to their study. Further our study is 
limited by lesser number of patients.   

Ali Turgut et al associated cast index of less 
than 0.775 with tight cast syndrome and cast 

index more than 0.875 with loss of reduction. 
They recommended a cast index between 

0.775 and 0.875 to prevent both tight cast 
syndrome as well as loss of reduction [11]. 

However in our study no patient complained of 
tight cast even with cast index of less than 

0.775.  

Conclusion 

Cast index can help in predicting the outcome 

of pediatric forearm fractures and the chance 
of re-displacement, higher cast index is 

associated with higher chance of re-
displacement in cast. The higher mean cast 

index proximal third fracture, owes to 
increased muscular in proximal forearm and it 

doesn’t correspond to increased incidence of 
re-displacement. 
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External Fixator As A Definitive Treatment For Tibial Diaphyseal Fractures 

Jain S, Patel P, Gupta S 

Investigation preformed at Gajra Raja Medical College, Gwalior 

Abstract 

Background: Precarious blood supply, subcutaneous nature and lack of soft-tissue cover of the 

shaft of the tibia make these fractures vulnerable to open fractures with high rate of nonunion and 

infection. External fixators have been used to treat these open tibial fractures as temporary mode of 

fixation. We evaluated the role of external fixator as a definitive treatment for tibial diaphyseal 

fractures. 

Materials & methods: 57 patients with open tibial diaphyseal fracture with various degree of soft 

tissues injuries, treated with external fixator as definitive fixation were included in the study. The 

outcome, rate of union and complications were assessed. 

Results: 57 patients with mean age 34.4 (range 18 to 59 years) were included. 45 were male while 

12 were females. Mean duration of trauma to surgery interval 26.5 hrs. Mean time for dynamization 

was 7.44 weeks. 50 patients had union with mean time of union 22.4 weeks, while 7 patients had 

nonunion. 13 patients had pin tract infection, out of which 7 infections healed by oral antibiotics 

while 6 patients eventually had pin loosening requiring change of pin under local anaesthesia. One 

patient had malunion. 

Conclusion: External fixator is a very useful method for treatment of open tibial diaphyseal 

fractures which eliminates the need of second surgery and allows bone and soft tissue healing 

without increasing morbidity when applied properly. 

Keywords: Open tibal fracture, External fixation, Dynamization 
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Introduction 

Tibial diaphysis fractures are among 

commonly occurring long-bone fractures. 

These fractures are frequently present as open 

fractures due subcutaneous nature of tibia and 

increasing high velocity trauma due to two 

wheeler and pedestrian accidents. The 

precarious blood supply, lack of soft-tissue 

cover of the shaft of the tibia and increased 

incident of open fracture make these fractures 

vulnerable to nonunion and infection. The rate 

of infection may be as high as 52% in grade-

IIIB open fractures [1,2]. To reduce these 

complications aggressive treatment is required 

which include proper intravenous antibiotics 

treatment, repeated soft-tissue debridement 

and stable fixation of the fracture [3]. Various 

methods for fracture stabilization include 

plating, intramedullary nailing or external 

fixator application. Use of plating or 

intramedullary nailing in patients with open 

tibial-shaft fracture is controversial with 

increased risk of infection [4-6]. External 

fixator is especially useful, as damage 

controlled orthopaedics, as temporary fixation 

of fracture, but later needs to be converted to 

internal fixation with reamed or unreamed 

intramedullary nail [7]. Hence we conducted 

this study to evaluated external fixator as a 

definitive mode of treatment modality for tibial 
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diaphyseal fractures and assessed its 

outcome, rate of union and complications. 

Material & Methods 

This prospective study is conducted on 60 

patients of open tibial diaphsis fracture treated 

with external fixator as definitive method of 

treatment at our centre. The study was 

approved by institutional ethical review 

committee and written informed consent was 

obtained from all the patients before inclusion 

into study. Patients with open tibial diaphyseal 

fracture with any grade or degree of soft 

tissues injuries, between 16 to 65 years were 

included in this study. Patients with 

concomitant fracture in same limb, 

pathological fracture, and fracture associated 

with bone loss, neurovascular injury or with 

fracture extended to joint were excluded from 

study. 

After stabilizing the patients heamo-

dynamically and after advanced trauma life 

support resuscitation, thorough irrigation of 

the wound and third generation intravenous 

cephalosporin were given.  Routine blood & 

radiological investigations were carried out. 

Radiological examination included Antero-

Posterior and lateral view of leg including knee 

and ankle joint. The fractures were classified 

according to the AO/OTA classification and 

Gustilo-Anderson classification [8,9]. All 

patients were planned for debridement and 

fixation of fracture by external fixation under 

spinal anaesthesia in supine position.  

Initially the surgical debridement with removal 

of all dead necrotic tissues, removing the free 

loose bone pieces was done this was followed 

by stabilization of the fracture with application 

of uniplanar AO type external fixator, under 

image intensifier holding the reduction 

manually. For application of external fixator, 

at least two 5.0 mm cortical Schanz screw, 

with radial preload, were inserted with T 

handle manually in each proximal and distal 

end of tibia after drilling. Attempts were made 

to avoid cancellous area of upper and lower 

end of tibia if fracture pattern permitted; else 

6mm cancellous Schanz screws were used. 

After manual reduction maintaining length, 

axial and rotational alignment, and two 

connecting rods were connected to schanz 

screw with the help of AO clamps. More 

schanz screws were fixed and connected to 

rod with clamps on either end of fracture if 

needed for stability. Axial loading was done for 

simple transverse and short oblique fractures 

by unlocking pin to rod nuts of the clamp pins 

and re fixing it in bending stress towards the 

fracture for pins nearer to fracture and 

bending stress in the direction away from the 

fracture for the far pins. Pins were subjected 

to bending stress in reverse manner for 

comminuted fractures. 

Postoperatively systemic antibiotic were 

continued for 5 days and dressing done 

regularly and the wound was left as such to 

heal, with secondary intention and dressings. 

Patients were encouraged to attain knee and 

ankle range of motion (ROM) depending on 

the patient pain tolerance. Axial dynamization 

and loading were individualized and was 

started once patient became painless on 

walking or could walk with minimal pain (fig 

1). After dynamization weight bearing was 

encouraged. Patients were followed regularly. 

Once clinical or radiological union was 

achieved, i.e. no pain or mobility at fracture 

site and union in 3 cortices in anteroposterior 

and lateral view respectively, the external 

fixator frame was removed and patient was 

put on patellar tendon bearing (PTB) cast for 

further 6 week to consolidate the union. 

Fig 1.  Illustration showing how dynamization done 

by crosswise loosening of tube nuts (lower tube 

nuts of one rod and upper tube nuts of other rod) 

as marked by arrow. 
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All patients were assessed for union, time to 

union, alignment and associated complications 

like infection, nonunion, malunion, 

reoperations etc. Normal healing was defined 

as union within 6 months, delayed union as 

healing between 6 and 9 months, and 

nonunion as the absence of healing even after 

9 months, whereas malunion was defined 

when there was more than 50 of varus or 

valgus alignment, more than 100 of 

anteroposterior alignment, or more than 1 

inch of shortening was considered as 

malunion. 

Results 

Total of 60 patients of open tibial fractures 

were operated with external fixator as 

definitive mode of treatment. Among these 3 

patients were lost to follow up, so total 57 

patients with mean age 34.4 (range 18 to 59 

years) were included in our study, out of 

which, 45 were male while 12 were females. 

50(88%) patients had RTA injuries, 3(5%) had 

injuries due to assault and 4(7%) had injuries 

due to fall of heavy object over limb. 9 

(15.79%) patients had associated injuries in 

upper or contralateral limb. As per Gustilo-

Anderson Classification, type IIIB was most 

common type seen 31 (54.39%) patients, 

whereas 2(3.51%) patients had type I injury, 

8(14.04%) patients had type II injury, and 

16(28.07%) patients had type IIIA injury. As 

per AO type fracture, 21(36.84%) had A, 

23(40.35%) patients had B and 13(22.80%) 

patients had C type injuries.  In subtypes B2 

was the most common injury pattern seen 

amongst all.  

The mean duration of injury to presentation of 

patient to hospital was 15.8 hours (1hour – 

240 hours), and mean delay in surgery was 

26.5 hrs (range 9 to 248 hrs). 40 and 15 

patients were operated within 24 hrs and 

within 3 days respectively. Mean time for 

dynamization was 7.44 weeks (range 5 to 10 

weeks). Most of the patients i.e. 30 (52.63%) 

patients were dynamized by 6th or 7th week 

after surgery, whereas dynamization was done 

in 2 (3.51%), in 21(36.84%) and in 4(7.02%) 

patients after 4th to 5th week, 8th to 9th 

week and after 9th week respectively. 

Except of 7 patients who had non-union, all 50 

(87.7%) patients had union, in mean time of 

22.4 weeks (range 15 to 29 weeks) (fig 2). Of 

the 7 non-union 6 were of Gustilo Anderson 

type IIIB (RR:1.576) and one was of IIIA 

(RR:0.509). None of nonunion was 

encountered in type I and II type injuries. 14 

patients had complications, one had malunion 

(anteroposterior angulation >100) while 13 

patients had pin tract infection, 7 of which 

healed by oral antibiotics while 6 eventually 

had pin loosening requiring change of pin 

under local anaesthesia.  

Fig 2. Clinical photo (a) and preoperative X rays AP 

(b) and lateral (c) view of 38 year male patient with 

open tibial fracture and immediate post-operative X 

rays AP (d) and lateral (e), 8 weeks follow AP (f) 

and lateral (g) and at final follow AP (h) and lateral 

(i), who was treated with external fixator showing 

good union. 
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Discussion 

Open tibial fractures are among most common 

fractures in young adults encountered at 

various trauma centre [9-11]. As most of 

these patients are young adults who sustained 

these fractures belong to physically highly 

active and productive age group, they need 

optimal treatment to get back to their 

previous work capacity as early as possible 

and avoid long term complications. Open tibial 

fractures with inherent less soft tissue 

coverage and added soft tissue trauma by 

injury poses higher risk of postoperative 

complications like wound dehiscence and 

infection [4-6]. Hence treatment of open tibial 

fractures demands tissue friendly surgical 

procedures as well as adequate fracture 

fixation. 

External Fixator application is a commonly 

used technique for compound tibia fractures, 

its main benefit being its less invasive nature. 

Disadvantage of external fixator is lower 

stability as compared to other methods of 

fixation. Other limitations of the external 

fixator are pin tract infections, pin loosening, 

re-displacement, less useful in osteoporotic 

fracture, delayed union, non-union and 

malunion.  

In developing country like ours, where patient 

load is very high and resources are limited, it 

is difficult getting patient into operation 

theatre twice especially when it is not an 

emergency. Irregular follow-ups, low 

socioeconomic group, high cost of reoperation, 

poor hygiene and associated pin tract infection 

makes conversion of temporary external 

fixation to definitive internal fixation, difficult 

[12]. Giannoudis in 96 open tibial fractures 

showed over 17% infection rate after 

conversion of external fixation to IM nailing 

[13]. Hence, external fixator itself is preferred 

as definitive treatment modality of treatment 

because it eliminates the second surgery, 

indirectly reduces the patient loads waiting for 

surgery and avoids the risk associated with 

second surgery and anaesthesia [12]. We 

conducted this study to confirm the role of 

external fixator as definitive fixation method of 

treatment for open tibial fractures in 57 

patients with mean age 34 years and found it 

to be very effective with rapid healing, and 

few complications.  

In our series, 50 (87.7%) had union, in mean 

time of 22.4 weeks (range 15 to 29 weeks). 

Similar union rate was seen by studies of 

Kumar (97% in 37 patients), Beltsios (91 % in 

241 patients) and of Emani (95% in 62 

patients) [14-16]. The mean time to union by 

Beltsios was 25 weeks in open fractures 

whereas in Emami series union time was 22 

week, but 22% had delayed union [15,16]. In 

metaanalysis done by Bhandari et al directly 

comparing external fixators and unreamed IM 

nails, it is shown that there is no statistically 

significant difference between the two with 

respect to union, delayed union, deep infection 

and chronic osteomyelitis, but external fixation 

was associated with statistically significant 

increased rate of malunion and reoperations, 

whereas unreamed nailing showed a 

statistically significant increase in the rate of 

failure of the implant [17].  

In our study, there were 15 (18.99%) delayed 

union and 7 (10.94%) nonunions compared to 

8 to 15% non-union and 9 to 39% delayed 

union in reported series by Giannoudis et al, 

Beltsios et al, Emani et al, Kimmel et al and 

Velazco A [13,15-19]. The reported incidence 

of malunion in Beltsios series was 1.8%, 

Kimmel series of 26% and Giannoudis series 

was 20%, but in our series only one patient 

(1.7%) had malunion [13,15,18]. The 

probable reason for this is because we tried to 

achieve anatomic reduction before applying 

the external fixator, which could have led the 

fracture to unite without malunion. Further, 

the reported incidence of pin tract infection is 

32 to 80% while the incidence of deep 

infection is 16.2%, with average 4% 

developing chronic osteomyelitis [3,18,19], 

but in our series we encounter 13 (22.8%) 

patients of pin tract infection, out of which 7 

infection healed by oral antibiotics and only 6 

(10.52%) requiring pin revision due to 

loosening. Low incidence of pin tract infection 

in our series is attributed to proper technique 

of pin insertion, preloading and adequate pin 

site dressing and care [20].  

Thus external fixator, as a definitive treatment 

modality to achieve union in patients of open 
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tibial fractures provides early and strong bone 

union due to inherent benefits of less tissue 

damage and minimal disturbance of fracture 

site biology. But care must be taken to 

achieve proper reduction and to avoid pin 

related associated complications of infection / 

loosening by following proper pin insertion 

technique, pre-tensioning the pins and doing 

regular pin site care. For better functional 

outcomes range of motion, dynamization and 

weight bearing should be started early to 

promote healing by converting fixator frame to 

less rigid allowing axial micromovements at 

fracture site.  

Conclusion 

External fixator for compound tibial diaphyseal 

fractures is a very useful modality of 

treatment which eliminates the need of re-

operation and allows bone and soft tissue 

healing without increasing morbidity when 

applied properly. Pin tract infection and 

loosening are common complications, but it 

can be reduced by proper technique.  
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Giant cell tumor of proximal radius: A rare case report and review of 

literature 
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Abstract 

Case report: Giant-cell tumor (GCT) of the bone is benign bone tumor which usually arises from the 

epiphysis of long bones. Distal femur and proximal tibia are the most common sites of this tumor. The 

proximal radius is extremely rare site of this particular tumor. We present a rare case of Giant cell 

tumor of proximal radius in a twenty-one year old girl, for which wide margin resection was performed 

successfully with no recurrence, complications or disability seen at one year follow up. 

Keywords: Giant cell tumor; proximal radius; resection 
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Introduction 

Giant cell tumour (GCT), also known as 

Osteoclastoma, is a locally aggressive benign 

bone tumour, arising from epiphysis of long 

bones [1]. It commonly occurs in 20 to 40 year 

of age group and is more common in females 

[2]. Most common locations are distal femur, 

proximal tibia, distal radius and spine [3]. The 

proximal radius is an extremely rare site for 

giant cell tumours, in contrast to the distal 

radius. The prevalence of GCT proximal radius 

is reported to be 0.16%- 0.5% of all GCT cases 

[4]. 

We here thus present a rare such case of this 

tumour i.e. GCT in proximal radius in a twenty 

one year old female who was successfully 

managed by wide marginal resection of 

proximal radius. 

Case report 

A 21-year old female with right hand dominance 

presented to orthopaedic department with 

complain of pain and swelling over non-

dominant left elbow and upper forearm since 1 

month. Constitutional symptoms were absent. 

She had taken no treatment, except some 

analgesics and had never consulted a doctor. 

Pain was insidious in onset, gradually 

progressive, localized to left lateral elbow and 

forearm, dull aching in character which was 

aggravated with supination-pronation and 

relieved temporarily by taking rest and oral 

analgesics. The pain was associated with mild 

to moderate swelling over the forearm and 

elbow which was more on the lateral aspect. 

Family history and past history were 

unremarkable. There was no other swelling in 

any other body parts. 

On examination, there was localised moderate 

tenderness at radial head. On palpation, 

swelling was mild localized and was hard in 

consistency and immobile, whereas due to the 

swelling the deeper radial head could not be 

palpated. Bleeding or ulceration was absent. 

Range of motion (ROM) in the left elbow joint 

was 0° -140° of flexion, 40° of pronation, and 

45° of supination (Fig 1). Distal neurovascular 

status was normal. All laboratory investigations 

were within normal limit.  

Plain radiograph of affected elbow and forearm 

showed a relatively well-defined expansile lytic 

lesion in epiphysio-metaphyseal region of 

proximal radius with geographical bone 

destruction and loss of contours of radial head 
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and neck (Fig 2). Magnetic resonance imaging 

(MRI) T1 axial and sagittal image showed 

relatively well defined hyper-intense osteolytic 

destructive lesion involving proximal radius with 

cortical breach at anterolateral and postero-

medial aspect (fig 3). The radiological and MRI 

features showed the typical features of giant 

cell tumor, but to confirm the diagnosis needle 

biopsy was taken which showed stromal cells, 

numerous osteoclastic giant cells and scattered 

lymphocytes, which confirmed the diagnosis of 

Giant cell tumor of proximal radius. Because of 

the marked destruction and expansion of the 

radius, the decision was made to perform wide 

margin resection of proximal radius. 

Fig 1: Clinical photograph of the patient showing 

restricted supination (a) and pronation (b) on the left 

side.  

 
a   b 

Fig 2: Pre-operative radiograph AP (a) and lateral 

(b) views of left elbow showing expansile lesion in 

proximal radius with no periosteal reaction. 

 
a   b 

Fig 3: MRI axial (a) and sagittal (b) image of the 

patient showing hyperintense lesion in proximal 

radius, intraosseous as well as extra osseous 

component. 

 
a   b 

Under brachial block in supine position, Kocher 

approach was used to approach the proximal 

radius (fig 4). The annular ligament was incised 

along with the joint capsule. The posterior 

interosseous nerve was identified and was 

protected. An osteotomy of the radius was 

performed 2 cm from the distal margin of the 

lesion and closure was done in layers after 

achieving haemostasis. The specimen was sent 

for histo-pathological examination, which 

confirmed the presence of giant cell tumor, by 

presence of multinucleate giant cells. 

Fig 4: Intra-operative photograph (a & b) showing 

the lesion involving the neck and proximal shaft of 

radius. Note the cartilage of radial head visible (black 

arrow). 

 
a   b 

Post-operatively, patient’s limb was kept in 

above elbow slab, which was removed after 

suture removal. She did not have any wound 

problems post-operatively. At final follow of 12 

months, she had nearly full range of 

flexion/extension at elbow and 

supination/pronation with no clinical or 

radiological symptoms and signs of recurrence 

of tumour (fig 5). 

Fig 5: Post-operative radiograph AP (a) and 

lateral (b) view and clinical photo (c & d) at 1 

year post surgery. There were no signs of 

recurrence and complete range of pronation and 

supination. 

 
a    b 

 
c    d 

Discussion 

Giant cell tumour is a bone tumor that is most 

common in third to fourth decade of life, though 

rarely seen in younger age group also. It is 

benign but locally aggressive tumour involving 

epiphyseal region of skeletally mature long 

bones [1,2]. 
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Patients may present with pain, swelling or 

pathological fracture. Radiologically, it presents 

as eccentric, expansile, lytic lesion in the 

epiphyses of long bones [1,2]. Distal femur, 

proximal tibia and distal radius are the usual 

sites involved [3,4]. The common differential 

diagnosis includes aneurysmal bone cyst, 

chondroblastoma, chondromyxoid fibroma, 

brown tumor, non-ossifying fibroma, and 

osteosarcoma [5,6]. 

The proximal radius is extremely rare site for 

giant cell tumours. To best of our knowledge, 

only, ten cases of GCT involving proximal radius 

have been reported so far in the literature [7-

17] (table 1). Methods of treatment ranged 

from curettage with or without bone grafting, 

resection with or without reconstruction to even 

above elbow amputation [17,18]. Mir NA et al 

and Khan KM et al performed marginal 

resection [8,14] and Lewis MM et al, Akmaz I et 

al and Novais EN et al treated the tumor with 

curettage and bone grafting [7,9,12]. Singh AP 

et al in 2009 performed above elbow 

amputation for GCT proximal radius [11]. 

Dahuja A et al performed resection and 

reconstruction with fibula autograft [15], Nayar 

SK et al performed resection and reconstruction 

with osteoarticular allograft [16]. Song WS et al 

performed reconstruction with polyethylene 

insert; pins, screws and bone cement [13], 

whereas Sakayama K et al used floating radial 

head prosthesis [10]. 

 

Table 1 – Comparison of our case with reported literature 
Sr Year Study Age 

(yr) 
Gend

er 
Clinical 

presentation 
Side Durati

on 
(mths) 

Treatment Follow 
up 

(mths) 

Outcome 

1 1985 Lewis 
MM7 

35 Femal
e 

   Curettage + Bone 
grafting 

  

2 2003 Mir NA8 35 Male Pain elbow R 18 Excision 36 No 
recurrence 

3 2004 Akmaz 
I9 

21 Male Discomfort 
proximal 
forearm 

L  Curettage and 
autogenous iliac 
crest bone graft 

36 No 
recurrence 
No infection 
No fracture 

4 2006 Sakaya
ma K10 

73 Femal
e 

Elbow pain L  En bloc resection and 
reconstruction with 

radial head 
prosthesis 

72 No 
recurrence 

No 
loosening 

No 
dislocation 

5 2009 Singh 

AP 11 

52 Femal

e 

Pain and 

progressively 
increasing  

swelling around 
elbow 

R 8 Above elbow 

amputation 

60 No 

recurrence 

6 2011 Novais 
EN12 

13 Male Multicentric GCT 
Pain and 

swelling elbow 

R  Curettage + Burr + 
Phenol  + Bone graft 

 Lack 
terminal 150  

of 
supination 

and 
pronation 

7 2011 Song 
WS 13 

33 Male Elbow and 
forearm pain 

L 8 En bloc resection and 
reconstruction with 
polyethylene insert 
and bone cement 

36 No 
recurrence 

8 2014 Khan 
KM14 

48 Femal
e 

Mass elbow R 2 Wide margin excision 
with sacrifice of PIN 

7 No 
recurrence 

9 2017 Dahuja 
A 15 

50 Femal
e 

Swelling around 
elbow with wrist 

drop 

R  Wide margin excision 
with non-

vascularised fibula 
with TENS fixation 

24 No 
recurrence 

Nerve 
recovered at 

2 months 
post-surgery 

10 2018 Nayar 
SK16 

23 Male Pain in elbow L 6 Resection and 
reconstruction with 

osteoarticular 
allograft 

54 No 
recurrence 
Union at 17 

months 

11 2019 Present 
study 

21 Femal
e 

Pain elbow L 1 Wide margin excision 12 No 
recurrence 
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Resection and reconstruction with radial head 

prosthesis is a good option, when the tumor is 

small. Further loosening of the prosthesis is one 

of the most serious complications, but the 

major limitation with the use of radial head 

prosthesis (RHP) is that only short to midterm 

results are known and long term results of RHP 

are not known and the cost of RHP is a big issue 

especially in developing countries [19,20].  

Osteoarticular allografts have been used for 

reconstruction after resection of giant cell 

tumor, which is cost effective, restores the bone 

stock and promotes biological bone union. But 

the drawbacks are that it is technically 

demanding surgery, long healing time, risk of 

fracture, risk of disease transmission, and 

surgical site infection [21-24]. Considering the 

benign nature of tumor, amputation per se has 

little place in the treatment of giant cell 

tumours. 

In our case, the patient presented to us late, by 

that time, the disease had advanced to the 

extent where, curettage and bone grafting was 

not an advisable option, because of fear of 

recurrence [25,26]. Hence we planned the 

patient for extensive marginal resection. 

Resection alone, in our case appeared to be 

completely effective in eradicating the disease 

and providing excellent functional outcome. In 

our patient on last follow-up, she had nearly full 

range of flexion/extension at elbow, and 

supination/pronation after extensive supervised 

physiotherapy. 

Conclusion 

GCT of proximal radius is very rare tumor, for 

which, wide margin resection of tumour is a 

good, cost effective treatment with no 

recurrence, minimal complications, and 

disability. 
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Tarlov Cyst: A Case Report 

Verma A, Jain S, Jain M, Mundra A 

Investigation preformed at Mahatma Gandhi Memorial Medical College, Indore 

Abstract 

Case Report: Tarlov cyst is rare perineural cyst, which may be symptomatic and present with with 

low back pain, sciatica, coccydynia or cauda equina syndrome. Symptomatic tarlov cyst needs to be 

removed surgically. We present such a rare case of symptomatic sacral cystic mass (tarlov cyst) 

presenting with severe lower back pain for months which was successfully treated by sacral 

laminotomy and cyst excision. The aim of reporting this case was to create awareness among the 

surgeons regarding this rare entity and to include it in differential diagnosis of chronic low back pain. 

Keywords: Tarlov cyst, sacral cyst, perineural cyst 
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Introduction 

Tarlov cyst is a perineural cyst, which was first 

described by Tarlov, after whom they are 

named. They are usually asymptomatic and 

are seen as an incidental finding at autopsy 

[1]. Tarlov described first case of symptomatic 

perineural cyst and recommended its removal. 

Very few cases of such Tarlov cyst are 

reported in the literature [2-4]. 

Most of the cysts are asymptomatic, but some 

of them can be symptomatic. The cyst can 

present as low back pain, sciatica, coccydynia 

or cauda equina syndrome, which when 

symptomatic, may require surgical treatment 

[4]. Diagnosis of cyst can be confirmed on 

MRI, which shows the fluid filled cystic lesion 

arising from the sacral nerve root near the 

dorsal root ganglion [5]. We here report such 

a rare case of symptomatic sacral Tarlov cyst 

presenting as back pain and radiculopathy 

which was successfully treated by surgical 

excision. 

Case Report 

A 45 year old male, labourer by occupation 

presented to outdoor patient department with 

history of insidious onset pain in lower back 

since 8 months. There was no history of 

trauma, jerk or history of lifting any heavy 

object. The pain was localized to lower back, 

dull in nature with no diurnal or postural 

variations. Pain was initially relieved with rest 

and NSAIDS but had aggravated since last 2 

months affecting the daily activities of the 

patient. There was history of claudication and 

aggravation of pain on long standing. The pain 

had started radiating to left lower limb upto 

the ankle and toes. There was no history of 

bladder bowel dysfunction. The constitutional 

symptoms like loss of appetite, fever, weight 

loss or malaise were absent. He had no other 

complaint related to other body parts with 

bilateral hip and knees being normal.  

On examination, there was mild local 

tenderness in the sacral area and lower back. 

Straight leg rising was 40º on left side and 80º 

on right side. There was weakness of ankle 

dorsiflexors, toe flexors and extensors (MRC 

grade 3) on left side with no sensory deficit. 

Right side was normal. All the reflexes were 

normal bilaterally. 

All haematological investigations and 

radiographs of lumbosacral spine were normal. 

MRI of the lumbosacral spine revealed a right 
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sided extra dural, 3.8×1.8cm fluid filled cyst 

at level of S2 vertebra causing medial 

compression of dural sac.  

After routine pre-operative fitness patient was 

planned for surgical excision of cyst. Patient 

was operated under general anaesthesia in 

prone position via midline dorsal approach. 

Sacral laminotomy was done and a window 

was made in the sacrum. Flaps of ligamentum 

flavum elevated to expose the cyst (fig 3a). 

The cyst was excised and the dural sac was 

decompressed and a free fat graft taken from 

right gluteal region (fig 3b) was placed over 

the after the plication of cyst wall. Finally 

osteosacral flap was reinforced using a Recon 

plate. The excised cyst was sent for 

histopathological examination which 

conformed presence of nerve cells in the cyst 

confirming the diagnosis of Tarlov cyst. 

Fig 1. Lumbosacral X rays spine AP (a) and lateral 

(b) view with no obvious lesion 

  
a b 

Post-operatively, there was no deterioration of 

neurology, and patient had immediate relief 

from radicular pain after the surgery. His 

motor power increased by grade one at 2 

weeks of the surgery with no complains of the 

pain at back or radiculopathy. At 2 weeks 

post-surgery, he was able to walk without any 

claudication. 

Discussion 

Tarlov cysts are most commonly found in 

sacral region between perineurium and 

endoneurium of nerve root, although they can 

be present at any spinal segment. Small, 

asymptomatic Tarlov cysts are not uncommon 

and may be seen in 5 to 9% of the general 

population but large cysts that cause 

symptoms are relatively rare [2]. Cyst is 

common in females (86%) and in age group of 

31 to 60 years (80%) [3]. Our case was a 45 

years male who was labourer by profession. 

Fig 2. MRI of sacral region saggital T2WI (a), 

saggital T1WI (b) and axial (c) views showing fluid 

filled cyst overlying second sacral vertebra 

  
a b 

 
c 

 

Fig 3. Intra operative photos (a to c) showing 

laminotomy done at S2, showing cyst and free fat 

graft placed in the spinal canal 

  
a b 

 
c 
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Fig 4. Post-operative lumbosacral X rays spine AP 

(a) and lateral (b)view showing plate over the 

sacrum 

 
a b 

 

Clinical presentation of the cyst can be 

variable. It can present with local or radicular 

pain, or different motor or sensory deficit, with 

or without involvement of bladder and bowel, 

depending on the size, location and 

relationship with the nerve root. Radicular 

symptoms from caudal nerve root may vary 

from sciatica, sacral or buttock pain, vaginal 

or penile paraesthesia or sensory changes 

over the buttocks, perineal area and lower 

extremity. Rare, but a larger cyst can even 

result in cauda equina syndrome [3,4].  

Radiographs and CT scans are usually normal 

except for bone erosion of the spinal canal or 

neural foramina. With the advent of MRI, 

myelography is usually not needed now, but if 

done shows delayed filling of the meningocele 

sac. MRI is the investigation of choice which 

shows cyst lesion along the nerve root, which 

is low signal on T-1 weighted images and high 

signal on T-2 weighted images, similar to CSF 

[5,6]. 

Tarlov described the formation of cyst in space 

between the arachnoid which covers the root 

i.e. the perineurium (covers the root) and the 

endoneurium (outer layer of the pial cover of 

the root). It begins in one portion of the 

circumferential perineural space and if large 

enough can cause compression of the nerve 

root to one side, like in our case the cyst was 

compressing the nerve root causing radicular 

symptoms typically on left side. In later 

stages, cyst occupies the posterior root and 

abuts the proximal part of dorsal ganglion, 

which is bordered by reticulum or by nerve 

fibers [1]. 

The cause for genesis of these perineural cysts 

is not clear, but sacro-coccygeal trauma has 

been suspected, which causes hemorrhage 

into subarachnoid space and accumulation of 

red cells. This causes impediment of drainage 

of veins in the perineurium and epineurium, 

leading to rupture and subsequent cyst 

formation. Tarlov, Schreiber and Haddad all 

supported trauma as the cause of cyst 

formation but Fortuna et al believed that the 

perineural cysts were congenital, caused by 

arachnoidal proliferations within the root 

sleeve [6,7,9]. 

Treatment of cyst ranges from wait and watch, 

excision, percutaneous aspiration to excision 

and duraplasty. Asymptomatic cysts are left as 

such. Tarlov advised sacral laminectomy and 

complete excision of single perineural cysts 

together with the posterior root and ganglion 

whereas Paulsen advised CT-guided 

percutaneous aspiration of cyst [3,7]. Recently 

Caspar advocated microsurgical cyst excision 

combined with duraplasty or plication of the 

cyst wall, leaving the parent nerve root intact 

[10].  We in our case, completely excised the 

cyst via sacral laminectomy, followed by free 

fat graft over cyst wall and the repositioning of 

osteosacral flap using a Recon plate, so that 

we can mobilize patient early. 

Conclusion 

Symptomatic Tarlov cyst is a rare finding, 

which can cause radicular or other pain 

syndromes. We reported this rare case to 

create awareness among the surgeons 

regarding this rare entity and to have clinical 

suspicion and include it in differential 

diagnosis of chronic low back pain, considering 

early MRI scans. 
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