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Intertrochanteric femur fractures, which constitute a sig-
nificant rate of hip fractures, are mostly seen in elderly 

patients and occur with low-energy injuries. In these pa-
tients, complications such as deep vein thrombosis, pul-
monary embolism, urinary tract infection, and pressure 
ulcer, which increase the mortality rate by adversely af-
fecting the prognosis, may develop due to the prolonged 
hospitalization period after a fracture. Parkinson's disease 
is a common, chronic, neurological condition whose prev-
alence increases with age. It is characterized by bradykine-
sia with or without tremors, muscle rigidity, and postural 
instability.[1] Patients with Parkinson's disease (PD) are at 
higher risk of fall fractures than healthy people because 

of their unstable posture and abnormal gait.[2,3] Evidence 
suggests that people with Parkinson's are at higher risk 
of falls, associated with internal (disease-related) factors 
rather than external (environmental) factors.[4,5] It has been 
suggested by Rothermal and Garcia that the reason why 
patients taking levodopa are at increased risk of fractures 
compared to those not taking levodopa is related to the 
fact that this drug makes patients more mobile without 
improving their balance.[6] It is also suggested that pa-
tients with Parkinson's disease have increased rates of os-
teoporosis, which may not be solely related to inactivity, 
compared with control groups of the same age.[7,8] With an 
increased risk of both falls and osteoporosis, people with 
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Parkinson's are likely to have an increased risk of hip frac-
tures.[9] The studies have reported that intertrochanteric 
femur fractures cause more distress in patients with PD 
than in patients without PD in terms of mortality, post-
operative complications, and functional improvements. 
Even though there are studies indicating that there is no 
significant difference in mortality between surgery and 
conservative treatment in intertrochanteric hip fractures 
in patients with PD, surgical treatment is recommended in 
terms of functional recovery.The treatment aims to avoid 
complications such as deep vein thrombosis, pulmonary 
infection, urinary tract infection, and pressure ulcer, which 
increase the mortality rate by adversely affecting the prog-
nosis, by ensuring the pre-fracture function level as soon 
as possible with early mobilization.Although discussions 
continue regarding the surgical methods to be applied, 
the use of endoprosthesis is traditionally recommended 
for hip fractures accompanied by neurological disease.[1] 
In our study, the proximal femoral nail (PFN) was used as 
an internal fixation method and we aimed to evaluate the 
outcomes of PFN in intertrochanteric femur fractures in 
patients with Parkinson's Disease.

Methods

Study Design
This retrospective study was conducted after the ethics 
committee approval of our hospital (23.05.2022, No: 179) 
and was carried out under the ethical standards in the Hel-
sinki Declaration. Written consent was obtained from all 
patients participating in the study. Patients with PD who 
had acute intertrochanteric femur fractures and had inter-
nal fixation using the PFN method were included in the 
study (Fig. 1). Exclusion criteria can be listed as those with 
multiple fractures, pathological fractures, open fractures, 
joint replacement history, and concomitant diseases that 
will affect, prognosis, such as pulmonary infection, malig-
nancy, diabetes, cardiovascular, and renal system prob-
lems. All patients were applied PFN following the closed 
reduction in the lateral decubitus position under spinal 
anesthesia, and prophylactic antibiotics were used (Fig. 2). 
On the postoperative 1st day, patients were encouraged to 
perform in-bed exercises, sitting, and assisted mobilization 
without weight bearing. Extremity weight bearing was al-
lowed from the postoperative 3rd day

Follow-up examinations were performed at the first, 2nd, 3rd, 
6th, 12th, 24th, and 36th months after surgery (Fig. 3). Patients 
were evaluated for complications and the ability to walk 
with or without support.

Sequential anteroposterior and lateral hip radiographs 
were taken during the follow-ups to evaluate the fracture 

union time. Bridging of fracture at three cortices, progres-
sive obliteration of fracture line, and cortical continuity 
were the criteria used to assess fracture healing.

Harris Hip Score[10] was used for the assessment of hip 
function. This instrument contains ten items divided into 
three categories that describe pain, function, range of 
motion, and deformity. The first component is a patient-
oriented questionnaire and comprises the patient's 
limitations and activities. The second and third portions, 
which comprise leg length measurement and hip range 
of motion (ROM) measurements (flexion, abduction, ex-
ternal rotation, and adduction) are administered by the 
physician. Each item has its number scale, which corre-
lates to the descriptive response alternatives. A higher 
score indicates good function, whereas a lower score in-
dicates hip dysfunction. 

Statistical Analysis
SPSS for Windows version 20.0 software (SPSS Inc. Chicago, 
Ill. USA) was used for statistical analysis. Descriptive statis-
tics of the data mean, standard deviation, median, mini-
mum, maximum, frequency, and ratio values were used to 
describe the study population. 

Results
We enrolled 32 female and 18 male patients treated and 
followed up in our hospital between January 2015 and Jan-
uary 2019.The mean age of the patients was 76 years (67-
81). The mean duration of surgery after hospital admission 
was 3 days (2-5). The mean surgery time was 63 minutes 
(52-70 min.). The mean length of hospital stay was 3 days 
(2-5 days). All patients were followed for a minimum of 1 
year. The mean follow-up was 2.2 years (1-3 years). 

Radiological and Clinical Results
The mean union time was 4 months (3-6 months). Avascu-
lar necrosis was observed in two patients in late follow-up. 
No additional surgery was performed.

The mean final Harris Hip Score was 82,16 (range, 65-91). 
Pressure ulcers; wound infant actions, and urinary system 
infections were not observed because the surgical time 
and hospital stay were short. Pneumonia was observed in 2 
of our patients. Loss of reduction was observed in 1 patient, 
which we thought was due to the initiation of full weight 
bearing on the 10th day. Although the patient was offered 
revision, she refused. Union was observed in malposition. 
At the end of the first year, 44 (88%) of our patients were 
able to walk with or without support. In our follow-ups, 
two of our patients died in the postoperative 16th and 20th 
months Table 1.
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Discussion

PFN application is an effective alternative treatment meth-
od in patients with PD who had intertrochanteric femur 
fracture. PFN is a minimally invasive method, major postop-

erative complications can be seen less and it may be more 
advantageous than endoprosthesis in terms of early mobi-
lization as there is no risk of dislocation

This study had a few limitations. Our study is a single-cen-
ter study. We had a small number of patients. It was a non-
comparative retrospective study,

The treatment method to be applied in PD patients with 
hip fractures is still controversial. Regardless of surgical 
procedures, these patients have high, mortality, and, as 
well as orthopedic and other complications.[11,12] Rehabili-
tation can be difficult and lengthy due to tremors, rigidity, 
and impaired balance.[1] Some studies have recommend-
ed internal fixation instead of hemi arthroplasty because 
of the high rate of prosthetic dislocation.[12] In our study, 
we used PFN as a minimally invasive internal fixation 
method. They suggested hemi arthroplasty in studies that 
argued that internal fixation failure would develop and 
nonunion would occur in patients with severe tremors 
and stiffness.[13] Staeheli et al.[14] and Coughlin and Tem-
pleton[12] stated that early mobilization is necessary to re-
duce complications. In our study, although we observed a 
loss of reduction in one patient, we achieved good results 
by providing early mobilization after internal fixation, 
Coughlin and Templeton and Turcotte et al suggested 
that endoprosthesis has significantly worse outcomes 
than IF with greater dislocation, mortality, postoperative 
complications, and functional decline.[12,15] Coughlin and 
Templeton had a high rate of mortality associated with 
the posterior approach.[12] In a study of 47 patients, Tur-

Table 1. Patient demographics and follow-up’s data

Age, years, mean 76 (67-81)
Sex, n (%)
 Male 18 (36)
 Female 32 (64)
Follow-up
 Years, mean 2.2 (1-3)
Fracture union time
 Months, mean 4 (3-6)
Surgery time
 Minutes,mean 63 (52-70)
Time of hospital stay
 Days,mean 3 (2-5)
Complications, n Pneumonia (2)
  Malunion (1)
  Avascularnecrosis (2)

Figure 1. Preoperative X-Ray. Figure 2. Early Postoperative X-Ray.
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cotte et al.[15] found dislocation in 5 patients (11%) and 
wound infection in 4 patients. It has been reported that 
1 out of 5 patients with dislocation died, the other three 
remained non-ambulatory, and all wound infections had 
poor results. They did not report wound infection in in-
ternal fixation. Coughlin and Templeton[12] reported that 
the increased risk of avascular necrosis and nonunion in 
internal fixation is more acceptable than complications 
such as increased mortality, pulmonary complications, 
and decubitus ulcers.

Although few publications are comparing the applications 
of arthroplasty and internal fixation in patients with Par-
kinson's hip intertrochanteric fracture, they reported that 
the need for blood transfusion increased and the length of 
hospital stay was prolonged after arthroplasty. The shorter 
hospital stay after internal fixation was explained by the 
easier post-operative early mobilization. Dislocation risk 
is the most important factor preventing early mobilization 

after arthroplasty. Thus, it is possible to reduce complica-
tions such as pneumonia, pressure ulcer, and urinary infec-
tion that may increase mortality and morbidity that may 
accompany delayed mobilization and a long stay in the 
hospital. Londos et al.[16] recommended internal fixation 
as the primary treatment in patients with Parkinson's hip 
fractures.

In our study, we observed that the hospitalization times of 
our patients were shortened due to the reduced periop-
erative blood transfusion requirement, early postoperative 
mobilization, and weight-bearing factors. As we avoided 
the risk of dislocation, which significantly increases the risk 
of mortality and morbidity, complications such as pneu-
monia, pressure ulcer, and urinary system infection, which 
can be encountered more frequently after arthroplasty, 
were observed very few or not at all. 

During our follow-up, pneumonia was observed in two of 
our patients. Pressure ulcers and urinary tract infections 
were not observed. Early reduction loss was observed in 
1 patient. Malunion was observed because it could not be 
revised. After all, the patient did not want a new surgery. 
Avascular necrosis was observed in three patients. It was 
observed that 46 of our patients (88%) were able to walk 
with or without support at the end of the first year. It was 
evaluated that one of the remaining patients had malunion 
and one had avascular necrosis, and the other 4 patients 
were patients who did not make any effort for rehabilita-
tion and mobilization due to adjustment problems. Two of 
these patients died in the 16th and 20th months postopera-
tively.

Conclusion
We think that the PFN application is an effective alternative 
treatment method in patients with PD who had intertro-
chanteric femur fracture. We think that since it is a mini-
mally invasive method, major postoperative complications 
can be seen less and it may be more advantageous than 
endoprosthesis in terms of early mobilization as there is no 
risk of dislocation.
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Figure 3. X-Ray at 6th month.



73EJMI

References
1. Clubb VJ, Clubb SE, Buckley S. Parkinson’s disease patients 

who fracture their neck of femur: a review of outcome data. 
Injury. 2006;37(10):929–34. 

2. Xing F, Li L, Chen W, Xiang Z. The effect of Parkinson’s disease 
on Chinese geriatric patients with intertrochanteric fracture: 
A propensity score-matched analysis. Orthopaedics & Trau-
matology: Surgery & Research. 2020;106(4):627–32. 

3. Genever RW, Downes TW, Medcalf P. Fracture rates in Par-
kinson’s disease compared with age-and gender-matched 
controls: a retrospective cohort study. Age and ageing. 
2005;34(1):21–4. 

4. Bloem BR, Grimbergen YA, Cramer M, Willemsen M, Zwinder-
man AH. Prospective assessment of falls in Parkinson’s dis-
ease. Journal of neurology. 2001;248(11):950–8. 

5. Willemsen MD, Grimbergen YA, Slabbekoorn M, Bloem BR. 
Falling in Parkinson disease: more often due to postural in-
stability than to environmental factors. Nederlands Tijdschrift 
voor Geneeskunde. 2000;144(48):2309–14. 

6. Rothermel JE, Garcia A. Treatment of hip fractures in pa-
tients with Parkinson’s syndrome on levodopa therapy. JBJS. 
1972;54(6):1251–4. 

7. Sato Y, Kikuyama M, Oizumi K. High prevalence of vitamin D 
deficiency and reduced bone mass in Parkinson’s disease [RE-
TRACTED]. Neurology. 1997;49(5):1273–8. 

8. Chen YY, Cheng PY, Wu SL, Lai CH. Parkinson’s disease and risk 
of hip fracture: an 8-year follow-up study in Taiwan. Parkin-

sonism & related disorders. 2012;18(5):506–9. 
9. Bryant C, Harley J. Parkinson’s disease patients who frac-

ture their neck of femur: A review of outcome data. Injury. 
2007;38(10):1222. 

10. Harris WH. Traumatic arthritis of the hip after dislocation and 
acetabular fractures: treatment by mold arthroplasty. An end-
result study using a new method of result evaluation. J Bone 
Joint Surg Am. 1969 Jun;51(4):737–55. 

11. Yuasa T, Maezawa K, Nozawa M, Kaneko K. Surgical outcome 
for hip fractures in patients with and without Parkinson’s dis-
ease. Journal of Orthopaedic Surgery. 2013;21(2):151–3. 

12. Coughlin L, Templeton J. Hip fractures in patients with Parkin-
son’s disease. Clinical Orthopaedics and Related Research®. 
1980;148:192–5. 

13. Pritchett JW, Bortel DT. Parkinson’s disease and femoral neck 
fractures treated by hemiarthroplasty. Clinical orthopaedics 
and related research. 1992;(279):310–1. 

14. Staeheli JW, Frassica FJ, Sim FH. Prosthetic replacement of the 
femoral head for fracture of the femoral neck in patients who 
have Parkinson disease. JBJS. 1988;70(4):565–8. 

15. Turcotte R, Godin C, Duchesne R, Jodoin A. Hip fractures and 
Parkinson’s disease: a clinical review of 94 fractures treated 
surgically. Clinical Orthopaedics and Related Research (1976-
2007). 1990;256:132–6. 

16. Londos E, Nilsson LT, Strömqvist B. Internal fixation of femoral 
neck fractures in Parkinson’s disease 32 patients followed for 
2 years. Acta Orthopaedica Scandinavica. 1989;60(6):682–5. 


