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 ستطٕٚم الأطشاف عٍ طشٚك فتح انمشش انعظًٗ ثبستخذاو جٓبص ٔغُب

 ص. ؤًمً الٛغاعي/٧لُت الُب البكغي/ٙ

 البكغي/ٙص.الهاص١ بً صله/٧لُت الُب 

٩لُت الُب البكغي /ٙ  ص.هجُت االإهضوٍ

 ص.مدمض بً عاقض /٧لُت الُب البكغي/ٙ

 مؿخسلو:

جىُٟظ زمؿت وؤعبٗىن ٖملُت بَالت للؤَغاٝ في ٢ؿم الٗٓام في مؿدكٟى الخًغاء  جم

ل   و جم بحغاء صعاؾت عحُٗت 2010وصٌؿمبر  2006بُغابلـ في الٟترة ما بحن ؤبغٍ

َغ١ البدث : جم اؾخسضام نىع الأقٗت الؿُيُت لل٣ُاؽ. حمُ٘ الخالاث لضًىا جم احغاَا  

جدذ الخسضًغ الٗام. ٖٓم واخض في و٢ذ واخض. ٞٛغ الٗٓم ال٣اصخي ؤو الأوؾِ ، بطا ٧ان بُٗضًا ، 

ٞىدً ههلر الجؼء ال٣اصخي مً الؿا١ بمؿماع واخض مً ؤحل زباث ال٩اخل. جم بصزا٫ ازىحن مً 

ل ؤٖلى مى٢٘ اؾدئها٫ ال٣كغة ، آزغ ازىحن مً البراغي ؤؾٟله  Schanzمؿامحر  في مى٣ُت االإُخاٞحزً

ل الضاوي ،جم اؾخسضام ق٤ حلض  مباقغة. هٓغًا لأن حمُ٘ الخالاث ٧اهذ لضيها بً٘ الٗٓم االإُخاٞحزً

حن. جم اؾخسضام ميكاع  ، مما  م٘ ؤو بضون ز٣ىب الخٟغ  Gigliواخض ، جم بحغاء ق٣حن ؾمدا٢ُحن مخىاػٍ

جثبُخه. جم بٚلا١ الجغح في َب٣اث ٞى١ الخهغ٠ٍ. ؤُُٖذ االإًاصاث  جم Wagnerًدمي الىسإ. حهاػ 

الت  ت بٗض الٗمل الجغاحي ، ًخم ٞدو الأقٗت الؿُيُت. في الُىم الخالي للجغاخت ، بضؤ اَلؤ الخُىٍ

ل ٖلى الغؾم البُاوي. في االإجمىٖت الأزغي ، اؾخمغ يِٛ ال٣كغة الإض الت والدسُجِّ ة ؤؾبىٖحن وبضؤ اَلؤ

٣ت. هُُل  ا ، وهغا٢ب اؾخجابت االإغٌٍ. جم حٗلُم بٌٗ االإغضخى ٦ُُٟت  1بىٟـ الُغٍ ًُ ملم ًىم

م ؤن مٗٓم االإغضخى ْلىا في االإؿدكٟى ختى ًخد٤٣ الُى٫ ال٩امل.  اؾخسضام الجهاػ ٖلى ؤهٟؿهم عٚ

. بمجغص ؤن ًخم جد٤ُ٣ الٟدو بالأقٗت الؿُيُت ٢بل زغوج االإغٌٍ ، ما لم ًخم ا٦دكاٝ مًاٖٟاث

ا زم جمذ بػالت  ًُ ُت حُضة مً الٗٓام بقٗاٖ اع ختى ًخم عئٍت هىٖ الُى٫ االإؿتهضٝ ، جم ٢ٟل اَلؤ

 االإثبذ. زً٘ حمُ٘ االإغضخى للٗلاج الُبُعي مً ؤو٫ ًىم بٗض الٗملُت الجغاخُت

  45الىخاثج : جًم 
ً
ًا كغون ؾا78بهار ) 35٪( و 22ط٦ىع ) 10مغٍ ل ؾبٗت وٖ ا )٪( جم جُىٍ

ً
٪( و ٢60

ا ) 17
ً
ًم طعإ واخضة )37ٞسظ ٪( ، 3ؾم ) 11٪( و 18ؾم ) 3٪( ، وجغاوخذ ؤَىا٫ الُى٫ بحن 3٪( وٖ

ٟا٫ في  الت َى مًاٖٟاث التهاب قلل اَلا ٪( واناباث الخىاصر في  84مً االإغضخى ) 38و٧ان ؾبب اَلؤ

 ٪( بؿبب ٢هغ زل٣ي. 7مغضخى ) 3٪( و  9مغضخى   ) 4
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٪( مهابت بالتهاب في ٞخداث الجلض الضبىؾُت ، و٢ض لىخٔ 11) خالاث 5االإًاٖٟاث: ٣ِٞ 

٪( ، و٢ض لىخٔ حكىٍ في ويُٗت ال٣ضم في 27خالت ) 12صعحاث في  5اهدىاء في االإدىع الُىلي ؤ٦ثر مً 

ل  24خالت ) 11٪( مً بَالت الٓىبىب ، لىخٔ جهلب في الغ٦بت في 20خالاث ) 9 ٪( مً ٧ل مً جُىٍ

لت مً الٟسظ والؿا١ ، لم ٨ًً َ ىا٥ التهاباث زُحرة ولا جسثر وعٍضي ٖم٤ُ. م٘ َظٍ الضوعة الُىٍ

الٗلاج ، ٧ان مٗٓم االإغضخى ٌٗاهىن مً بٌٗ االإك٨لاث ، والتي جم خلها بالخضزل ٚحر الجغاحي ، خُث 

اج ؤزىاء ٞترة الٗلاج ، والظي جم ٖلاحه بىاؾُت االإؿ٨ىاث ؤو ًٖ  ٖاوى مٗٓم االإغضخى مً ؤلم ؤو بػٖ

٤ الخى٠٢  الإضة ؤَى٫ مً ًىم بلى ًىمحن. َغٍ

  الخلانت: في حمُ٘ االإغضخى ، جم الخهى٫ ٖلى الُى٫ االإُلىب صون ؤي مكا٧ل م٩ُاه٨ُُت زُحرة.
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ABSTRACT 
 Forty five limb lengthening procedures are carried out in the 
Orthopedic department in  Alkhadra Hospital in Tripoli the period 
between April 2006 and December 2010A retrograde study done  

Subjects and Methods Scanogram was used for measurement. All our cases 

operated under general anesthesia. One bone at a time, for the tibia we used the 

tourniquet. Distal or mid shaft fibular osteotomy ,if it was distal we fix the distal 

segment to the tibia by single screw for ankle stability. Two Schanz screws were 

inserted in the metaphyseal region above the proposed corticotomy site, another 

two screws just below it. As all our cases had proximal metaphyseal osteotomy ,one 

skin incision used ,two parallel periosteal incisions performed. Gigli saw was used 

with or without drill holes ,safeguarding the medulla. The Wagner apparatus then 

installed. The wound was closed in layers over drain. Antibiotic was given 

postoperatively ,check x-ray is taken. On the second postoperative day, lengthening 

started and recorded on chart In the other group the corticotomy kept compressed 

for two weeks and lengthening started in the same manner. We lengthen 1 mm per 

day ,monitoring the patient response. some patients were taught how to use the 

apparatus on themselves though most of the patients remained in the hospital until 

full length achieved. Control x-ray prior to discharge, unless complications detected 

. once the target length had been achieved the frame was locked until a good 

quality of bone was seen radiologically then the fixator was removed. All patients 

underwent vigorous physiotherapy from the first postoperative day   

Results 45 patients includes 10 Males (22%) and 35 Females (78%) 

Twenty seven tibiae (60%) , seventeen femora (37%) , and one humorous were 

lengthened (3%).Lengthening ranged between 3cm.(18%) to 11cm(3%).The cause of 

lengthening was residual poliomyelitis in 38 patients (84%) and traumatic in 4 

patients (9%) and 3 patients (7%) due to congenital shortening. 
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Complication Only 5-cases (11%) had pin tract infection, Malalignement of the 

longitudinal axis more than 5-degrees was noticed in 12-cases(27%), Equinus 

deformity was noticed in 9-cases (20%) of tibial lengthening, Knee stiffness was 

observed in 11-cases (24%) of both femoral and tibial lengthening, There was 

neither serious infection nor deep venous thrombosis. With such an extended 

course of treatment, most of the patients had some problems, that resolved with 

nonoperative intervention, Most patients experienced pain or discomfort during 

the course of treatment, which was treated by analgesics or by stopping lengthen 

for 1-2 days. 

Conclusion In all patients the desired length was gained without any serious 

mechanical problems . 

Type 1: upward slope, the discrepancy increases with time 

( 60%) due to PPRP. 

Type 2: upward slope deceleration  increases for a  time then slows 

down, seen in some cases of congenital and  inflammatory  conditions. 

Type 3: upward slope-plateau pattern seen in over  growth e.g. femur.  

Type 4: upward slope-plateau –upward slope pattern e.g. Perth’s hips. 

Type 5: upward slope downward slope pattern e.g. Cerebral Palsy and 

Juvenile Rheumatoid arthritis .    

Indications for limb lengthening have changed considerably over time. 

While devices and technologies have experienced a slow progression 

over the past few decades, there may be a noticeable advance with the 

recent introduction of internal magnetically lengthened nails: 

  The techniques for limb lengthening were originally developed for 

correction of limb length discrepancy (Sabharwal, 2015). Cosmetic 

lengthening has increasing interest and remains controversial. 

Limb lengthening can be performed acutely or gradually. It can be done 

with internal fixation, external fixation, or a combination of both. 
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In modern history, acute distraction techniques have been described by 

several authors. Cauchoix and Morel in 1978 described a method of 

acute lengthening of the femur with internal fixation using plate and 

screws (Cauchoix, 1978).  Major complications can be associated with 

acute limb lengthening, including acute nerve injury, acute vascular 

injury, delayed union or nonunion requiring bone grafting, and 

subsequent implant failure. These issues, in addition to limited 

lengthening amount, have led to limited use of acute lengthening in 

modern practice. 

Gradual lengthening involves the common principles of (1) a low energy 

periosteum sparing osteotomy and (2) subsequent slow progressive 

distraction of the bone ends. The type of osteotomy, timing, rate of 

distraction and the distraction device can vary widely (Yasui, 2000). 

Gradual lengthening is the standard option and is the focus of the 

remainder of the article. 

Leg lengthening procedures have developed rapidly in the past 20 

years, especially distraction epiphysiolysis and corticotomy in an 

attempt to overcome the high rate of complication and problems using 

osteotomy procedures either by Ilizarov or wagner .Distraction 

osteogenesis by Ilizarov’s method appears to be a most promising 

technique in treating these conditions (Cattaneo R. and et al (1992)),( 

Dendrinos GK,et al (1995)), (Marsh DR, et al (1997)),( Paley D, et al 

(1989)) . Currently, it is believed that the delicate distraction rate of 

0.25 mm every 6 h is optimal for creating new bone and that acute 

correction impairs medullary blood supply, which in turn inhibits 

osteogenesis (Ilizarov GA (1990)). Therefore, sophisticated lengthening 

devices such as Ilizarov ring fixator are now commonly used (Cattaneo 

R. and et al (1992)),( Dendrinos GK, et al(1995)),(Marsh DR, et al 

(1997)), (10. Naggar L, et al (1993)), ( Paley D, et al (1989)) . In 

developing countries where Ilizarov’s apparatus is often not affordable. 
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They use Wagner first introduced his monolateral external fixator in 

1978 (Wagner, 1978). Monolateral fixators are used on one side of the 

bone, formed of a rail or a telescoping body and clamps with a 

distractor device for lengthening. These devices are secured to the 

bone using conical or tapered half-pins. 

Osteotomy Techniques 

     Ilizarov performed a percutaneous subperiosteal “corticotomy”, with 

the premise that preservation of the intramedullary blood supply was 

important to the quality of new bone formation (Paterson, 1990) 

  De Bastiani described a subperiosteal osteotomy performed in a low 

energy fashion with multiple drill holes and osteotomy. He also 

recommended preservation of the periosteum and repairing it after the 

osteotomy is complete (De Bastiani, 1987; Aldegheri, 1993, 1997). 

    Paley et al. described the percutaneous Gigli saw technique where a 

Gigli saw is passed subperiosteally to complete the osteotomy (Paley, 

1991). 

Frierson et al. demonstrated in an animal study that bone lengthening 

can be successfully achieved after complete transection of the 

medullary canal and that there is no histologic or radiographic 

difference between the corticotomy described by Ilizarov and the 

transverse osteotomy described by De Bastiani (Aldegheri, 1994). 

Subjects And methods: 

In the Orthopedic department in  Alkhadra Hospital in Tripoli the 

period between April 2006 and December 2010A retrograde study done 

45 cases of Limb shortening were lengthened by corticotomy using 

Wagner apparatus. Scanogram was used for measurement. All our 

cases operated under general anesthesia. One bone at a time, for the 

tibia we used the tourniquet. Distal or mid shaft fibular osteotomy ,if it 
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was distal we fix the distal segment to the tibia by single screw for ankle 

stability. Two Schanz pins were inserted in the metaphyseal region 

above the proposed corticotomy site, another two pins just below it. As 

all our cases had proximal metaphyseal osteotomy ,one skin incision 

used ,two parallel periosteal incisions performed. Gigli saw was used 

with or without drill holes ,safeguarding the medulla. The Wagner 

apparatus then installed. 

 Some patients had immediate distraction of 0.5cm ,the other had 

immediate compression. The wound was closed in layers over drain. 

Antibiotic was given postoperatively ,check x-ray is taken On the second 

postoperative day, lengthening started and recorded on chart for the 

first group. 

Table Shows date -gained length –remarks and Dr. signature 

Lengthening  Chart 

Patient’s name :…………………Operation date :……………….. 

Age :…………………………     File No. :………………………. 

In the other group the corticotomy kept compressed for two 

weeks and lengthening started in the same manner. We lengthen one 

mm per day monitoring the patient response. some patients were 

taught how to use the apparatus on themselves though most of the 

patients remained in the hospital until full lengths achieved. Control x-

ray prior to discharge, unless complications detected. once the target 

length had been achieved the frame was locked until a good quality of 

bone was seen radiologically then the fixator was removed. All patients 

underwent vigorous physiotherapy from the first postop. day  to 

minimize soft tissue complication and to maintain an adequate  range 

of motion in the joints. Radiological evidence of bridging callus as well 

as clinical assessment was used as proof of union. 
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Results: 
45 patients of limb shortening were lengthen by cortictomy using 
wagner apparatus. 

GENDER DISTURBIOTION  
These included 10 Males (22%) and 35 Females  

 

 

                                             22% 

           78%                                        

 (fig. 1) Gender distribution. 

ANATOMICAL  DISTRIBUTION 

27 (60%) Tibiae, 17 femora  (37%) and one Humerus (3%) were 

lengthened. 

 

Date Gained Length Remarks Dr. Signature 
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DIAGNOSIS 

The diagnosis were PPRP 38 cases(84%), 4-cases were traumatic 

(9%) ,and 3-cases (7%) were due to congenital shortening . 

 

 

                     9%     7% 

                                               

                                 84% 

 

 

DISTRIBUTION RANGE LENGTH 

The lengthening ranges from 3 cm. To 11 cm. 

Range No. Cases % 

3cm 8cases 18% 

3.5cm 5cases 11% 

4cm 6cases 13% 

5cm 6cases 13% 

6cm 8cases 18% 

7cm 7cases 16% 

8cm 2cases 5% 

10cm 1cases 3% 

11cm 1cases 3% 

RESULT OF LENGTHENING 

In all cases the desired length was achieved without mechanical 

problems. 
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BONE RESULT % 

TIBIA 23 fully united 85% 

 4 needed plating 15% 

FEMUR 16 fully united 95% 

 1 needed plating 5% 

HUMERUS 1 fully united 100% 

COMPLICATIONS 

Complications No. of patients % 

Pin tract inf. 5 11% 

Knee stiffness 11 24% 

Axis deviation >5 12 27% 

Equinus deformity 9 20% 

Only 5-cases (11%) had pin tract infection, they were treated without 

removing the pins. Malalignement of the longitudinal axis more than 5-

degrees was noticed in 12-cases(27%), readjusting the apparatus was 

required to correct the deformity. Equinus deformity was noticed in 9-

cases(20%) of tibial lengthening, ETA was required to correct the 

deformity. Knee stiffness was observed in 11-cases (24%) of both 

femoral and tibial lengthening, MUA was performed in two cases. 

There was neither serious infection nor deep venous thrombosis. With 

such an extended course of treatment, most of the patients had some 

problems, that resolved with nonoperative intervention, some patients 

had pin tract infection that did not involve the bone. Five (11%)of 

them required local drainage and systemic antibiotics, routine pin care 

and oral antibiotics were prescribed at the first sign of soft tissue 

inflammation for 7 days. Most patients experienced pain or discomfort 

during the course of treatment, which was treated by analgesics or by 

stopping lengthen for   1-2 days. 

Discussion : 

Limb lengthening is being offered increasingly to various groups 

of patients to correct inequality of  length or even short stature .The 

procedure have been reported as being successful , but with an 

incidence of complication ranging from 5% according to Ilizarov 
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(Ilizarov,1990) to 45% as reported for the method of wagner. The 

complication rate also varies significantly according  to the nature of 

the disease causing the length discrepancy (Trivella,1996) 

(Aldegheri,1997). Our complication rate (8patients) is 18.8% is quite 

encouraging when compared to complication reported by 

(Wagner,1978) 45% (De Bastiani,1987) 14% and (Ilizarov,1990) 

12%. Reports by Dahl revealed that the rate of major complication 

decreased substantially as the  experience of the surgeons increased 

(Dahi, 1991). In one study the overall complication was 72%, but after 

30 lengthening procedures , the rate began to decrease (final rate 

25%). In our study we noticed that the axial deviation and knee 

stiffness is proportionally related to the length of distraction as it was 

noticed to be more in patients whom had 7 cm or more . This fact has 

been stated by other  investigator (Dahl,1991) (Karger C,1993) 

(Stanitski D F,1996) other factors significantly associated with 

complications are age (Maffulli N, 1996) (Noonan Kj,1998) etiology 

(Aquerretta J D,1994)(Bell D F,1992)( Mezhenina EP,1984) 

associated deformity(Dahi M T,1994) (Glorion C,1996) and technique 

(Leyese M,1998)(Noonan K J,1998). 

 Infection was the most commonly encounter difficulty in some 

studies, recently reported rates of pin tract infection ranges from 10-

100% (Maffulli N,1996)(Noonan KJ,1998) Ilizarov believe it to be an 

expected routine part of the lengthening procedure. In contrast only 

5% deep infections is reported in our series, in one case loosening of 

the pins was noticed, where the screws changed to be inserted 

proximally. Early joint contracture remained a persisting problem 

during distraction, (Kargar C,1993) noticed a restriction of motion in 

all 73 lengthening and (Tjemstrom,1994) in 49 of 53 cases. In our 

series this joint contracture was a prominent problem (11 Knees and 9 

Ankles) 44% of the whole sample, out of this 3 knees required M.U.A 

and in 3 ankles, ETA was done. The others improved on 

physiotherapy without any surgical intervention. Only 2 contractures 

remaining at an extended follow up, similar results reported by 

(Herzenberg,1994) and (Paley,1997) .Using Ilizarov device, 

neurologic deficit has been reported to be 15% (Dahi,1994). 

(Galdari,1990) reported more complication, with tibial lengthening 

exceeding 6 cm. In this series no one single case reported  to have 

neurological deficit. Fracture of healing regenerate remained a 
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persisting complication and were reported it occur as often as 50% 

(Abe M,1996). (Dahi,1994)  believed that axial deviation ,osteopenia 

and joint stiffness were a major risk.(Danziger MB,1995) noticed 8 of 

9 femoral fractures occurred in lengthening beyond 5 cm, he 

recommended fixation after frame removal. In our series no fractures 

has occurred. Mild axial deviation occurred in 12 cases(27%), and was 

found to be related to the amount of distraction.    

Finally limb lengthening requires a great deal of time and discomfort, 
but relatively it is a safe procedure. 

Conclusion 
The overall objective of any lengthening procedure is to minimize 

limb length inequality with minimal lasting iatrogenic morbidity. To 

that end, we achieved this in nearly all our cases 
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