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Abstract 

Background and Objectives: Subtrochanteric nonunion is a challenging problem. Several techniques 
have been employed in the literature to address this problem, yielding varying results. The objective 
of this review is to present the surgical details of a new technique recently developed, and to analyze 
the literature about surgical techniques applied to this problem to date. Materials and Methods: The 
detailed surgical technique of a new, dynamic system to fix subtrochanteric nonunion is presented. 
All literature regarding nonunion fixation of subtrochanteric nonunion was revised from 2000 to 
August 2025. Only papers with 2 or more patients treated by fixation of an aseptic subtrochanteric 
nonunion were selected. Varus and shortening correction, debridement, use of bone graft, type of 
device, and immediate weight bearing were searched for and analyzed in every paper. Results: 347 
papers were fully reviewed. 26 finally met the inclusion criteria. Varus correction was not always 
necessary, but when required, extramedullary systems achieved better correction. Leg shortening 
was overlooked by most papers, which accepted the shortening of the involved leg. Most papers use 
debridement and several types of bone grafts. It seems useful in atrophic nonunion, but not in 
hypertrophic ones. All devices but one worked in a nondynamic compression way. Most systems do 
not allow for immediate weight bearing, which is important for elderly people. Conclusions: The 
new dynamic technique for healing of subtrochanteric nonunion fulfills all the requirements to solve 
this problem: 100% healing, varus and leg length correction, and immediate weight bearing. As few 
patients have been reported with this technique, a prospective study is warranted. 

Keywords: nonunion; subtrochanteric; hip; osteosynthesis 
 

1. Introduction 

Hip fractures are one of the most frequently treated fractures in the world, with over 10 million 
fractures treated yearly worldwide[1].  

Subtrochanteric fractures are a subtype of hip fractures defined as fractures of the proximal 
femur that occur within 5 cm of the distal extent of the lesser trochanter[2]. Overall incidence of these 
fractures is estimated to be around 15-20 per 100,000 population, accounting for 10% to 30% of all hip 
fractures[2,3].  

This fracture is difficult to treat and is prone to nonunion. It is estimated that, with modern 
techniques of treatment, about 7-20% of subtrochanteric fractures will develop nonunion[3]. 
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The main factors involved in this high rate of nonunion are twofold. First, the high mechanical 
stress in this zone. The subtrochanteric area bears a very high varus stress in anatomic conditions, 
which is even higher if a non-anatomical reduction of the fracture (in varus) is achieved when fixation 
is carried out[4]. Second, the high cortical bone composition of this area. The cortical bone has less 
vascular flow, and its capacity to heal is somewhat less than trabecular bone[4]. These two factors 
make this area more prone to nonunion than neighboring areas, like the intertrochanteric region[4]. 

Many good papers have recently reviewed the treatment of subtrochanteric fracture 
nonunion[2,5]. DeRogatis[5] recently published the best review on the treatment of subtrochanteric 
hip fracture nonunions. In their conclusions, they claimed that study heterogeneity precluded a 
formal meta-analysis. Many techniques and procedures are mixed in many papers, making it difficult 
to retrieve clear conclusions. 

Every surgical technique comprises many surgical steps. Many of them are possible to combine, 
and everyone has the potential to enhance or worsen healing. 

We have recently reported the results of the first 5 patients with a novel technique that implies 
a dynamic fixation of the nonunion site, allowing for full correction of varus and leg length 
discrepancy. 

The objective of this review is to describe the technique in detail and to analyse in detail in the 
literature, several key surgical steps when reconstructing a subtrochanteric nonunion. 

2. Materials and Methods 

A general view of this technique has just been published by us[6]. Some details of that technique 
were missing in the original article. So, a detailed report of the technique is here. 

The bibliographic review was performed according to the principles of de PRISMA ScR 
requirements[7]. The detailed protocol has been revised by all authors. The final protocol was 
registered prospectively with the Open Science Framework on 23 July 2025 (https://osf.io/2tygw/). 

To be included in the review, papers should be centered on the surgical technique to treat 
subtrochanteric nonunions. Peer-reviewed journal papers were included if they were: published 
between the period of 2000–2025, written in English or Spanish, involved human participants, and 
described the surgical technique employed in sufficient detail (at least: implant used, osteotomy or 
not, bone graft used, postoperative protocol). Case reports and review papers were discarded. 
Nonunions due to previous surgical osteotomies (not fractures) were also discarded. Pediatric 
patients (less than 18 years old) were also discarded. 

To identify potentially relevant documents, the following bibliographic databases were searched 
from 2000 to July 2025: PubMed, Embase, Cochrane review databases, and the Google search engine. 
The search strategies were drafted by consensus between authors. The PubMed (MEDLINE) search 
was done with the keywords “Subtrochanteric” AND “nonunion” between the years 2000 and July 
2025. We also identified reports lacking the aforementioned keywords, but which were found while 
searching other identified reports. The final search results were exported into Zotero, and duplicates 
were removed.  

A data-charting form was jointly developed by the authors to determine which variables to 
extract. The reviewers independently charted the data, discussed the results, and continuously 
updated the data-charting form in an iterative process. 

We grouped the studies by the types of surgical procedure involved: implant, graft, osteotomy, 
reduction, and postoperative treatment. We also summarized the type of settings, populations, and 
study designs for each group, along with the measures used and broad findings. Where we identified 
a systematic review, we counted the number of studies included in the review that potentially met 
our inclusion criteria and noted how many studies had been missed by our search, adding them to 
it. 
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3. Detailed Surgical Technique 

3.1. Patient Selection 

This technique is intended for non-infected (aseptic) nonunions or loss of fixation (breakage, cut-
out, or any other form) of subtrochanteric hip fractures. So, to indicate this technique, all these 
requirements must have been followed: 
a) Subtrochanteric: Original fracture line in the area between the upper part of the lesser trochanter 

and 5 cms below the inferior margin of the lesser trochanter. 
b) Nonunion: Original implant breakage or loss of original fixation at any time. Also, more than 6 

months with pain on walking and no imaging signs of healing (X-ray or CT). 
c) No infection present: C-reactive protein levels should be within normal levels. If a previous 

surgery was done less than 6 weeks before, two separate samples must show a decreasing value. 
No other clinical sign of infection (redness, pus, open wound) should be present.  

3.2. Preoperative Planning 

The goal of the surgical technique is to overcorrect the varus deformity to get a final 150º valgus 
angle at the femoral neck. It is also important that the distal part of the proximal side of the nonunion 
be in contact with the distal part (diaphyseal bone), to get a dynamic compression from the first 
postoperative day (Figure 1). 

 
Figure 1. compression between the proximal and the distal part of the nonunion is sought. Also, correction of 
valgus and lengthening of the leg. 

The plate to use should be a DHS (dynamic hip screw, several trademarks sell it), with at least 4 
holes, and an angulation of 135 to 150 degrees. 

A radiographically calibrated image of the proximal femur of the patient should be used. An AP 
Pelvis X-ray should be taken with both knees in 15º of internal rotation. Over this template, 
measurements are done. 

It is recommended to use a 135° plate. So, to get 150°, the path for the cephalic screw must be 15° 
of varus. The tip of the screw should be as near to the center of the hip as possible. Anyway, a slight 
downward position of the tip of the screw is possible (as seen in Figure 1), if necessary, to avoid the 
same hole as the previous implant. If a 150° plate is used, one should follow the center of the axis of 
the femoral neck. 

Lines are drawn as seen in Figure 2. It is useful to measure the distance of the entry point to de 
tip of the greater trochanter, or the hole of the previous implant, or any other reference to be seen 
later on fluoroscopy. That will be the final position in AP view. In the lateral view, the screw should 
be just in the center (Figure 2). 
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Figure 2. Diagram of entry points when using a 135 or 150-degree plate. The goal is to achieve a final position of 
the neck of about 150º. 

3.3. Patient Position 

Preoperative antibiotics should be administered, as usual in the hospital (2gr cefazolin in our 
center). Anesthesia should be given to last at least two hours (mean duration of surgery is 112 min)[6]. 

Patient is set in a traction table, and the limb is rotated 15º inward (referring to the intercondylar 
axis of the distal femur). This allows for a perfect AP view of the hip. No traction is given; the traction 
table is only necessary to hold the limb and to facilitate the approach to the hip. 

Skin preparation is done as usual, and the patient is draped.  

3.4. Implant Retrieval and Surgical Approach 

Previous material should be retrieved using previous incisions. If a nail is broken inside the 
bone, some percutaneous techniques can be used to retrieve it[8]. 

The surgical approach is a subvastus lateral approach. Incision is performed just lateral to the 
greater trochanter, going down for about 15 cm (Figure 3). After skin and subcutaneous tissue are 
incised, the fascia lata is incised in line with the skin incision. Vastus lateralis is identified and 
separated from the linea aspera in the posterior part of the femur. A Hohmann retractor is set in order 
to separate de muscle anteriorly. 

 

Figure 3. lateral subvastus approach. 
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Three samples of the nonunion site are taken for microbiological study to rule out infection. If 
macroscopically signs of infection are detected now (pus, smell…), the technique should be aborted, 
nonunion debrided, and an external fixator used to provisionally fix de nonunion till infection is 
solved. 

3.5. Head Preparation: Filling the Void and Insertion of the Cephalic Screw 

There is a void in the previously retrieved cephalic screw of the blade. This void is worth filling 
to get a better purchase of the new screw. A 40-gr stick of allogenic trabecular bone is prepared as 
follows: the width of the previous hole is measured, and a trephine is used to get a barrel of the same 
width (Figure 4). This is impacted in the hole with an impactor. 

 

Figure 4. bone graft prepared to be inserted. Shape it in a somewhat conic form for ease of introduction. The 
previous screw can be used as an impactor, as seen in the figure. 

As previously planned, the guidewire is inserted in the femoral head as deeply as possible to get 
into the hard bone of the femoral head. After drilling, a cephalic screw of correct length is inserted. 

3.6. Decompaction of the Nonunion Site 

This is a key point. After identification of the nonunion site, a chisel is carefully inserted through 
the nonunion site. The idea is to decompact both fragments to be able to mobilize them later. Opening 
the medial space is quite important. Usually, it is not necessary to break the bone, but if any bar of 
bone is present, it can be broken with a chisel. Do not separate the periosteal envelope of the zone. It 
is also paramount not to violate the vascular flow to this area (Figure 5). No bone graft is added, and 
no decortication is done. 
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Figure 5. chisel decompacting the nonunion area: left) chisel introduced till medial cortex; rigth) opening of the 
medial part of nonunion. 

3.7. Over-Valguization of the Nonunion 

In this moment, the DHS is introduced to the previously introduced cephalic screw. To correct 
the position of the femoral head, the plate should be placed just over the diaphyseal bone. To 
accomplish this, a Lowman retractor is recommended. Softly, the retractor is tightened, and the plate 
comes to the diaphyseal bone, reducing the nonunion (Figure 6). 

 

Figure 6. Lowman retractor tightened to reduce de nonunion, as previously planned. Left: Lowman retractor; 
center: Retractor attached to plate and bone before tightening; right: Retractor tightened and nonunion reduced. 

3.8. Final Fixation and Wound Closing 

After plate gathering to the femoral shaft, 3,5 cortical screws are applied. It is recommended that 
at least 4 bicortical screws with good purchase be inserted. When a longer plate is applied, the more 
distal screw can be a monocortical screw to diminish stress at the distal tip of the plate. 

Good purchasing is verified by moving the construct under fluoroscopic vision (Figure 7). 
The vastus is left in situ with no stitches. Fascia lata, subcutaneous tissue, and skin are closed in 

the usual fashion.  
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Figure 7. Left: nonunion just before operation. Right: Final fixation as seen in fluoroscopy with 4 holes, 150º DHS. 
Observe the valgus correction, and increase in length. 

3.9. Postoperative Treatment 

Immediate weight-bearing is allowed with crutches on the first postoperative day. No limitation 
on activities is given. 

4. Review of Literature 

Searching PubMed retrieved 347 results. A title search discarded 309 results, so 37 titles were 
available for further review. Review articles were also revised, and 2 citations were added to the 
search. EMBASE search added no papers to the search. Google search added 1 paper. 

After careful review of full papers, 14 papers were discarded: 2 had mixed results with other 
pathologies, 4 did not focus on nonunion, 2 were commentaries on papers, and 8 were about femoral 
neck or shaft nonunion. So, finally, 24 papers were available for full scanning (Table 1). 

The overall quality of the papers was generally poor; 22 were retrospective case-series studies, 
with an evidence level of IV. Patients included in every study were generally low, between 2-136 
(mean 23 patients). Criteria for nonunion were also quite variable, ranging from clinical or 
radiological criteria of nonunion from one year after fracture to 4 weeks after it. 
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Table 1. summarizes the main results of each paper. 

Table 1. 

 

Paper 

Implant shortening 

(mm) 

corr

ection 

of 

defor

mity? 

debride

ment? 

bone graft? osteoto

my? 

dy

nam

ic? 

im

medi

ate 

weig

ht 

beari

ng? 

n

um

ber 

of 

pati

ents 

m

ean 

age 

(yea

rs) 

fo

llo

w-

up 

(mo

nth

s) 

desi

gn 

% 

of 

hea

ling 

scale used function

al result 

Dietze 

2022[12] 

IM nail change not 

measured 

Yes Yes Yes, Iliac crest on 

demand 

no no  Yes  13

6 

45 12 retr

ospec

tive 

95

% 

LEFS 56/80 

Dietze 

2022[12] 

IM nail change + 

extramedullary plate 

not 

measured 

Yes Yes Yes, Iliac crest on 

demand 

no no  Yes  54 56 12 retr

ospec

tive 

94

% 

LEFS 55/80 

Dheenadh

ayalan 

2024[15] 

IM nail change + plate 17 Yes unknown Yes, autologous no no  un

kno

wn 

34 56 24 retr

ospec

tive 

97

% 

LEFS 71/80 

Dheenadh

ayalan 

2024[15] 

DCS 95 + fibular graft 23 Yes unknown Yes, autologous no no  un

kno

wn 

20 56 24 retr

ospec

tive 

10

0% 

LEFS 66/80 

Rehme-

Röhrl 

2024[26] 

IM nail change if <10º varus not 

measured 

Yes no Yes, structural 

allograft 

no no  no 23 58 72 retr

ospec

tive 

95

% 

Harris 81/100 

Rehme-

Röhrl 

2024[26] 

DCS 95º if >10º varus not 

measured 

Yes unknown Yes, structural 

allograft 

Yes no  no 34 57 72 retr

ospec

tive 

70

% 

Harris 64/100 
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Mardani-

Kivi 

2020[24] 

Double plate LCP 4,5-5,0 + 

autologous bone graft  

0-20 Yes Yes Yes, structural 

allograft 

no no  no 3 41 40 retr

ospec

tive 

10

0% 

not set not set 

Kim 

2023[9] 

add minimally invasive plate not 

measured 

no no no no no  no 7 57 36 retr

ospec

tive 

10

0% 

not set not set 

Kim 

2023[9] 

IM nail changed + minimally 

invasive plate 

not 

measured 

Yes Yes Yes, autologous Yes no  no 12 57 36 retr

ospec

tive 

92

% 

not set not set 

Kang 

2013[16] 

IM nail changed or plate + 

autograft 

5 unk

nown 

unknown Yes, autologous no no no 10 49 19 retr

ospec

tive 

10

0% 

not set not set 

Kang 

2013[16] 

add plate + autograft (no IM 

nail change) 

2 unk

nown 

unknown Yes, autologous no no no 9 48 19 retr

ospec

tive 

77

,87

% 

not set not set 

Lo 2019[4] add plate and bone graft not 

measured 

no Yes Yes, autologous no no no 14 47 18 retr

ospec

tive 

10

0% 

not set not set 

Lo 2019[4] IM nail changed and add plate 

and bone graft 

not 

measured 

Yes Yes Yes, autologous no no no 7 47 18 retr

ospec

tive 

10

0% 

not set not set 

Bayraktar 

2023[22] 

IM nail change and 

decortication 

0-15 Yes Yes, 

decorticati

on 

no no no no 10 40 38 retr

ospec

tive 

10

0% 

not set not set 

Yoon 

2022[10] 

IM nail change + poller screw not 

measured 

Yes unknown on demand, only 

if atrophic 

Yes, 

percutan

eous 

no Yes  14 56 12 retr

ospec

tive 

85

% 

HHS 87/100 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 26 August 2025 doi:10.20944/preprints202508.1864.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202508.1864.v1
http://creativecommons.org/licenses/by/4.0/


 10 of 16 

 

Lotzien 

2018[11] 

premolded DCS 95º +- LCDCP 

plate  

not 

measured 

Yes Yes Yes, allo or 

autograft if not 

hipertrophic 

no no no 40 65 26 retr

ospec

tive 

92

% 

not set not set 

Rollo 

2017[23] 

lateral Blade plate/screw + 

medial femoral allograft 

1/22 

patients 

shortened 

Yes Yes Yes no no no 22 72 12 retr

ospec

tive 

95

% 

HHS y SF12, 

RUST 

84/100 

Rollo 

2017[23] 

lateral Blade plate/screw  4/13 

patients 

shortened 

Yes Yes no no no no 13 69 12 retr

ospec

tive 

69

% 

HHS y SF12, 

RUST 

83/100 

de Vries 

2006[13] 

lateral blade plate 95º (100-125 

tb) 

13 Yes Yes Yes, on demand no no no 33 53 31 retr

ospec

tive 

96

% 

Merle 

d’augbine 

16/18 

Vicenti 

2022[27] 

lateral blade plate 95º  

synthes, injertooseo estructural 

medial 

not 

measured 

Yes Yes Yes, RIA 

contralateral femur 

no no no 15 57 12 retr

ospec

tive 

93

% 

HHS   86/100 

Khanna 

2024[28] 

mixed not 

measured  

unk

nown 

unknown unknown unkno

wn 

no no 34 66 16 retr

ospec

tive 

65

% 

not set not set 

Mittal 

2021[29] 

PFLCP plate + anterior plate 

LCP 4,5+decortication 

not 

measured 

Yes Yes Yes no no no 12 42 14 retr

ospec

tive 

10

0% 

Parker 

Mobility Score 

7,58/9 

De Biase 

2018[25] 

blade plate 95º not 

measured 

Yes no no Yes  no no 2 72 12 retr

ospec

tive 

10

0% 

not set not set 

El-Alfy 

2024[20] 

premolded DCS 95º  -13 Yes Yes Yes, on demand no no no 26 45 56 retr

ospec

tive 

92

% 

HHS 89/100 
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Dumbre 

Patil 

2016[30] 

reverse femoral locking plate not 

measured 

Yes Yes Yes, autologous no no no 20 43 52 retr

ospec

tive 

95

% 

not set not set 

Giannoud

is 2013[14] 

blade-plate 95º + RIA + graft not 

measured 

Yes Yes Yes no no no 14 65 26 retr

ospec

tive 

93

% 

not set not set 

Barquet 

2004[17] 

long static IM nail 12 Som

etimes 

Yes Yes Yes  no Yes  29 63 24 retr

ospec

tive 

88

% 

Function of 

traumatic hip 

rating 

up two 

levels in 

scale 

Wu 

2009[18] 

IM nail change + structural 

allograft increasing length 

-10 Yes Yes Yes Yes  no Yes  21 36 24 retr

ospec

tive 

10

0% 

not set not set 

Balasubra

manian 

2016[19] 

PF-LCP  no leg 

length 

discrepancy 

Yes Yes Yes, on demand Yes  no no 13 48 12 pros

pectiv

e 

84

% 

HHS 90/100 

Kim 

2018[21] 

blade-plate 95º  atypical 

fractures 

-7 Yes Yes Yes, autologous Yes  no un

kno

wn 

14 67 31 retr

ospec

tive 

86

% 

HHS 83/100 

Kim 

2018[21] 

blade-plate 95º  non atypical 

fractures 

-9 Yes Yes Yes, autologous Yes  no un

kon

wn 

21 55 30 retr

ospec

tive 

86

% 

HHS 86/100 

Delgado-

Martinez 

2025[6] 

DHS 135-150º -8 Yes no no no Ye

s  

Yes  5 64 12 pros

pectiv

e 

10

0% 

HHS 90/100 
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4.1. Varus Correction 

Nearly all papers agree that varus is quite important factor for nonunion. All scanned papers 
stated that varus was corrected somehow if it was present. Only one paper compared one group just 
adding a plate (without correction)(7 patients) versus changing nail and adding plate (12 patients)[9]. 
Healing rates were better for the non-corrected group (100% versus 92%). Nevertheless, it is supposed 
that those patients were assigned to that group because no varus malalignment was found. 

For varus correction, most papers do not perform osteotomy. They perform correction mainly 
by debridement of the nonunion zone and then valgus alignment of the proximal fragment. Open 
reduction is the most common system, but one paper performs it percutaneously[10]. 

Many papers do not indicate the degree of correction. Many of them just state that a correction 
has been made. Most of them try to get the anatomical valgus compared to the contralateral side [10–
14]. Only one paper states that an overcorrection to 150º valgus is the objective[6].  

In summary, there is wide agreement that an anatomical or slightly overcorrected valgus is 
necessary for good healing.   

4.2. Shortening 

This is a problem frequently found in clinical practice but, surprisingly, not registered in many 
papers. Twelve papers present the shortening of the cases before and after revision surgery[6,13,15–
24].  

Most papers accept or even increase the leg length discrepancy. A final shortening of between 
11-23 mm is commonly accepted[13,15–17]. 

Only four papers try to restore or at least diminish this leg-length discrepancy.  
One way to achive this is by inserting bone graft. Wu et al[18] designed a technique in which the 

nonunion area is distracted, and structural bone autograft from the posterior iliac crest is inserted. 
Finally, a nail is used to fix it. It is claimed to work fine for leg-length discrepancies of 2-5 cm, and a 
mean of 1 cm lengthening is described in their series of 21 patients, with 100% healing.  

Other way to achieve lengthening of the shortened leg is through valguization. Kim et al[21], 
using a 95º blade plate achieved a lengthening of about 7-9 mm just by correcting the valgus angle, 
and adding bone graft. El-Alfy et al[20] also achieved increased leg length (up to 13 mm) through 
valguization of the proximal femur and adding bone graft. In both cases a static construction was 
performed. Delgado-Martinez et al[6], performing a dynamic over valgus correction of the nonunion 
also achieved a mean leg lengthening of 8 mm in their series of 5 patients with 100% healing. No graft 
is used in his method[6], avoiding the morbidity of the donor zone.  

In summary, it is necessary to take into account the leg-length discrepancy and to try to correct 
it, if possible.  

4.3. Debridement of Nonunion 

Most papers do perform a debridement, or even a cortical delamination, in order to promote 
biological healing. It is difficult to ascertain if a nonunion in this zone is atrophic or hypertrophic. 
Some papers deal only with atrophic nonunions[14], so the debridement and the addition of 
osteoinductive products (bone graft, RIA, BMPs, and so on) seem warranted. Most of them also use 
it to get correction of the varus deformity, but at the expense of increasing shortening[13,16,17].  

Two papers do not perform a debridement of the nonunion zone: De Biase et al[25], in a case 
report of just two cases, state that it just opens the nonunion zone, without debridement. Delgado-
Martinez et al[6], in a 5-case prospective study, just opened de nonunion zone, without debridement. 
In both papers, healing achieves 100%.  

In summary, if a nonunion is atrophic, it may be useful to perform debridement. For 
hyperthophic nonunions, it seems useless. 
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4.4. Bone Graft 

Many types of bone grafts have been used. Autografts are usually preferred when available, due 
to their better osteogenic properties[14]. Most papers use other grafts, mainly allografts, when an 
autograft is not available. Some papers use structural allografts[24,26]. RIA (reamer-irrigator-
aspirator) from bone marrow from the same patient has also been used[14,27]. 

Just 4 papers claim not to use bone grafts in any case[6,22,23,25]. When comparing healing rates 
between the groups of patients, there is no clear advantage to using bone grafts. Healing rates in non-
grafting papers range from 69-100% and grafting papers range from 84-100%. 

In summary, it seems appropriate to use grafting in atrophic nonunions, but it does not seem 
useful in hyperthrophic nonunions.  

4.5. Device: Dynamic or Static? 

Several types of devices have been used to fix the nonunion zone. Most of them work in a static 
mode. 

An intramedullary nail is the most common material used. It is claimed to ream the canal and to 
use a wider nail, to get better purchase[4,12,15–18,22,26,28]. To get some correction of the varus, the 
medialization of the entry point has been marked as important. Some advancements have been 
published regarding this item, as the use of poller screws to help the nail maintain the entry point in 
a medial position (to avoid varus)[10]. 

The addition of a plate to the intramedullary nail is another system to enhance fixation[4,12,15]. 
Some papers just add a plate (3,5 or 4,5 locked plate) to the previous fixation if the position is 
acceptable[4,9,12,15]. 

The second most used implant is a blade plate of 95º or a Dynamic condylar screw (DCS) of 
95º[11,13–15,20,23,25–27]. It is used to fix the nonunion in a static mode. Some papers bend the plate 
to achieve some 100-120º of angulation of the plate[13,20]. Union rates range from 67-100%, but rates 
of complications (infections, loss of fixation, and so on) are higher than with the intramedullary nail. 
Nevertheless, the capacity to correct varus-valgus is greater. 

Another implant used is the proximal femoral LCP plate[19,29]. It is quite similar to the blade 
plate or DCS, but more screws are anchored to the head of the femur. Similar results to those with 
the other extramedullary systems have been reported. A femoral locking compression plate placed 
in reverse has been also used[30]. 

Only one dynamic system has been used in this indication[6]. A dynamic sliding hip screw 
(DHS) of 135-150º. The nonunion zone is opened, the varus deformity overcorrected, and then fixed 
in a completely dynamic fashion, allowing the patients to bear weight from the first operative day. 
Even a few patients have been reported (5), results seem promising, with 100% healing and nearly no 
complications. 

In summary, many systems to fix the nonunion have been reported. Intramedullary systems are 
the most commonly used and present fewer complications, but their capacity to correct varus 
deformity is limited. Extramedullary systems can be used to enhance or substitute the intramedullary 
nail, with a higher risk of complications. Extramedullary dynamic devices are promising. 

4.6. Immediate Weight Bearing or Not? 

Immediate weight bearing is important. As most of the patients are elderly, they can get a lot of 
complications due to long-term rest. Nevertheless, most papers do not allow the patients to 
immediately engage in full weight-bearing.  

Many papers that use intramedullary fixation do promote immediate weight 
bearing[10,12,17,18]. It is considered a stable method of fixation, but not all intramedullary papers 
allow immediate weight bearing[22]. 

Nevertheless, all papers using extramedullary fixation with a non-dynamic device, do avoid 
immediate weight bearing, in some cases waiting even 3 months[14,19,20,23,25,27,29]. The 
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extramedullary dynamic fixation (DHS) of Delgado-Martinez et al[6] does permit and even enhance 
immediate weight bearing. 

In summary, a device that allows weight bearing must be sought when fixing the subtrochanteric 
nonunion. Intramedullary devices and Dynamic DHS usually allow for achieving this goal. 

5. Conclusion 

To achieve healing in a subtrochanteric nonunion, it is paramount to correct varus-valgus 
deformity, and to correct leg-length discrepancy. It is also desirable to allow immediate weight 
bearing. 

Many devices and systems have been used. If a nail can correct deformity, the implant is 
preferred by many. If not, an extramedullary device should be used. Graft is recommended only in 
atrophic nonunions. 

A technique that can fully achieve all the requirements in all cases is the new dynamic technique 
explained here.  
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