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Challenging the dogma to “always operate” @i

acute hip fractures: a proof-of-concept
pilot study for nonoperative management
of undisplaced femoral neck fractures

Juan Manuel Vinas-Rios'*"", Jan-Henning Walm'", Richard Martin Sellei' and Andreas Ladenburger’

Abstract

Background: The notion that all acute hip fractures are a surgical entity requiring either surgical fracture fixation or
hip replacement represents a historic dogma, particularly within the orthopaedic community of the United States.
The present study from a European regional trauma center was designed to challenge the notion that stable and
undisplaced femoral neck fractures represent an absolute indication for surgical management.

Methods: The purpose of this study was to investigate the hypothesis that stable and undisplaced femoral neck
fractures of the Garden types 1 and 2 can be safely managed nonoperatively. A retrospective observational cohort
study was carried out at a regional orthopaedic trauma center in Germany from January 1, 2016 to June 30, 2021.
The inclusion criteria specified patients older than 18years suffering a < 24 h, traumatic, femoral neck fracture Garden
types 1 and 2. Exclusion criteria included Garden types 3 and 4 femoral neck fractures, pregnancy, active infection

or previous surgery, tumor-associated fractures, medical history of femoral neck necrosis, vascular injury associated
with femoral neck fractures, nerve injury associated to a femoral neck fracture and > 24 h femoral neck fracture. The
primary intention of this research was to identify deterioration of fracture retention with an ensuing unplanned trip
to the operating room in femoral neck fractures Garden types 1 and 2. Secondary were included unplanned readmis-
sions and complications such as surgical site infection.

Results: A total of 41 undisplaced femoral neck fractures (Garden types 1 and 2) were included in this study; n =20
were in the resulting admission operatively treated (group 1) and n =21 were treated conservatively. The mean age

in group 1 was 76years; women (70%). In group 2 it was 81 years with a female dominance (71.4%). Admission status:
Garden types 1 and 2, group 1 n =13/7 and group 2 n = 15/6. Subsequent femoral neck fracture displacement (Y/N)
(in case of operation, before operation) group 1 n =14/6 and group 2 n =6/15.

Conclusion: According with our results, patients sustaining Garden type 1 femoral neck fractures, depending on age
and comorbidities, should be treated conservatively with weight bearing and under physiotherapeutic instructions. In
case of femoral neck fractures Garden type 2, a surgical treatment should be performed in order to avoid femoral neck
fractures to slip after weight bearing by lacking of fracture impaction.
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Background

Currently it is still controversial, that all acute hip frac-
tures are a surgical entity requiring either surgical frac-
ture fixation or hip replacement, illustrating a historic
dogma, particularly within the orthopaedic community
of the United States [1-4]. The present study from a
European regional trauma center was designed to chal-
lenge the belief that stable and undisplaced femoral neck
fractures type Garden types 1 and 2 represent an absolute
indication for surgical management [1-3]. In 2014, the
American Association of Orthopaedic Surgeons (AAOS)
released a Clinical Practice Guideline (CPG) on Manage-
ment of Hip Fractures in the Elderly as follows [2]:

+ Regional analgesia with fascia iliaca blocks can
improve preoperative pain, timing of surgery is
important; improved outcomes are seen if surgery
can be performed within 24 to 48h [3, 4].

+ Moderate evidence supports operative fixation for
patients with stable (undisplaced) femoral neck frac-
tures [5-9].

+ Multimodal pain control in the elderly can minimize
delirium, improve patient satisfaction, decrease com-
plications, and improve early mobility [6, 9].

«+ Bipolar heads do not appear to provide any advantage,
so using unipolar heads is a good value-based recom-
mendation unless costs are comparable [10, 11].

Despite the above mentioned considerations, it remains
unclear whether conservative treatment should be used
to treat the common undisplaced femoral neck fractures
(Garden classification, Garden types 1 and 2) [3—-8]. Here,
we review German patients after conservative and surgi-
cal treatment of undisplaced femoral neck fractures.

The treatment options are conservative (bed rest with
or without traction) and surgical (internal fixation) [3, 4].
Surgical treatment has been reported to be optimal [1-
4]. However, any surgery is associated with inherent risks
such as infection and thromboembolic event [1-4, 7, 8].
Nevertheless, patients undergoing conservative treat-
ment showed good outcomes in selected studies [7, 8].

Methods

The purpose of this study was to investigate the hypoth-
esis that stable and undisplaced femoral neck fractures
of the Garden types 1 and 2 can be safely managed non-
operatively. A retrospective observational cohort study
was carried out at a regional orthopaedic trauma center
in Germany from January 1, 2016 to June 30, 2021. The

inclusion criteria specified patients older than 18years
suffering a<24h, traumatic, femoral neck fracture Gar-
den types 1 and 2. In the course of the above inclusion
criteria was decided whether the initially conservatively
treated patients would require surgery or continue to be
conservatively treated based on the re-evaluation of the
clinical and radiological findings.

Patients with the following characteristics were
excluded:

+ Femoral neck fractures Garden types 3 and 4

+ Pregnancy.

« Active infection or previous surgery.

+ Tumor-associated fractures

+ Medical history of femoral neck necrosis.

+ Vascular injury associated to femoral neck fractures
+ Nerve injury associated to femoral neck fracture

« >24h femoral neck fracture

The primary objective of this research was failure
of fracture retention with a consequently uninten-
tional trip to the operating room in femoral neck frac-
tures Garden types 1 and 2. Secondly included were
unplanned readmissions, surgical site infection, mobi-
lization and pain on discharge. Dementia and previous
mobility were recorded. The limb weight-bearing and
mobility under conservative therapy were documented.
In particular, it was evaluated whether a discharge from
the clinic was possible and whether resumption took
place due to the fracture. The pain level became quan-
titative with the visual analog scale (VAS) detected.
Additionally, the period since the traumatic event was
recorded as well as which type of surgical procedure
was performed.

Results

In total, 41 initially conservative treated undisplaced fem-
oral neck fractures (Garden types 1 and 2) were included
in this study; n=20 were in the following admission
operatively treated (group 1) and n=21 were conserva-
tively managed. The mean age in group 1 was 76years;
women (70%). In group 2 was 81 years with female domi-
nance (71.4%). Admission status: days until operation in
group 1 n=17.7+9.8 days; Garden type 1, group 1 n=13
and group 2 n=15 and Garden type 2, group 1 n=7
and group 2 n=6. Dementia was found in 3 patients in
group 1 and 5 patients in group 2. The admission status
and clinical evaluation is as follows: Operative treatment
rejection by admission group 1 n=7, group 2 n=1 and
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subsequent femoral neck fracture displacement (Y/N)
group 1 n=14/6 and group 2 n=6/15 (see Table 1).

On the other hand, patient’s weight bearing were:
mobilization with partial weight bearing group 1 n=17,
group 2 n=18; non-weight bearing group 1 n=10, group
2 n=0, full weight bearing group 1 n=7, group 2 n=13
and pain on discharge >5 visual analog scale (VAS) group
1 n=>5, group 2 n="7 (Table 1).

The type of surgery in patients with operative treat-
ment in the subsequent admission was as follows: Hemi-
arthroplasty in n=12, total arthroplasty »=3, Dynamic
Hip Screw (DHS) n=4 and gamma nail in a highly pro-
gredient displacement of the fracture with per trochan-
teric component n=1.

Discussion

This study of more than 40 patients within a more than
4year time frame provided a rare treatment modality of
femoral neck fractures namely conservative treatment.
Actually, although the AAOS’s recommendation of con-
servative treatment for femoral neck fractures Garden
types 1 and 2 in selected patients, the great majority will
be surgically treated in one way or another [1-4]. In our
point of view, the highlight of this study lies mainly in the
number of patients initially treated conservatively. There-
fore, such a casuistic with this amount of patients is rare
nowadays. The main point of this study lies in avoiding
bearing weight of the affected extremity after a femo-
ral neck fracture Garden types 1 and 2 [10-14]. Those
patients without an impacted femoral neck fracture are
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prone to have a slip of the fracture by further weight bear-
ing [15, 16]. Furthermore, we recommend that patients
with an impacted femoral neck fracture, specially Garden
types 1 to be treated conservatively from the beginning
regardless of the health status and age of the patient [17—
20]. However, biomechanical studies have confirmed that
fracture fixation and immobilization affect the pattern
of skeletogenic stem cell differentiation into osteoblasts;
mechanical fixation will obviously influence neovascular-
isation [11, 12, 21] that could be simulated in the impac-
tion of the fracture in those treated conservatively with
further compression and fixation as seen in Garden type
1 femoral neck fracture. Thus, impaction promotes bone
union [21]. In some studies, the union rates reached were
as high as 90% [19, 22—24]. Further advantages achieved
by avoiding surgery in patients with impacted fractures
include lack of bleeding, wound-healing problems and
infection of the surgical site [25, 26].

In comparison with our results, most studies revealed
a significant risk of displacement during nonoperative
treatment. The risk of displacement varied from 14.1 to
55.7% [11, 24, 27]. Verheyen et al. [27] explored the rate
of secondary displacement in 105 patients. Forty-eight
patients (46%) were at risk of such displacement; how-
ever, the patient group had a high mean age with non-
impacted fractures. Therefore, secondary displacement
was more common in patients aged >70years with non-
impacted fractures, in agreement with the data of Raay-
makers [11], who reported secondary instability in 41% of
patients >70years of age.

Table 1 Demographics, classification, clinical evaluation by admission and discharge from patients undergoing surgery by femoral

neck fracture and those treated conservatively

Group1 Unplanned surgery, after initial nonoperative Group2
management due to secondary fracture displacement Nonoperative
(n=20) (n=21)
Gender (M/F) 6/14 6/15
Age (years) (Median, range) 76+84 809492
Admission Status
Days until operation 17.7£98 N/A
Garden Type 1 13 15
Garden Type 2 7 6
Dementia (Y/N) 3/17 5/16
Operative treatment rejection by admission 7 1
Follow-up femoral neck fracture displacement (Y/N) 14/6 6/15
(in case of operation, before operation)
Weight Bearing
Partial/touchdown weight bearing 17 18
Non-weight bearing 10 0
Full weight bearing 7 13
Pain by discharge (> 5 VAS?) 5 7

?Visual analog scale
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Hence the main key for treatment selection is a precise
diagnosis prior to choosing a treatment option [15, 16,
21, 28]. Radiography has certain limitations when used to
distinguish femoral neck fracture types, which can result
in misdiagnosis. Furthermore, a patient may in fact have
a non-impacted femoral neck fracture but be diagnosed
as having an impacted one [4-6, 15, 16, 21, 28]. In addi-
tion, diagnoses using the Garden classification are very
inconsistent, although widely performed. We recom-
mend a CT-Scan for patients sustaining femoral neck
fractures Garden types 1 and 2 for more understanding
of the morphology of the femoral neck fracture with pos-
sible impaction or not, together with further treatment
options [4-6, 15, 16, 21, 29].

In our study patients who underwent an unplanned
surgery after initial nonoperative management due
to secondary fracture displacement was on average
17 days. Furthermore, it has been demonstrated that
patients not being operated on within the next 24 h after
suffering a displaced femoral neck fracture are poten-
tially at risk of developing severe complications such
as pneumonia and deep venous thrombosis with sub-
sequent death [30]. However, this allegation is particu-
larly crucial in patients with comorbidities, advanced
age (>70years old) [12] and femoral neck fractures
Garden types 3 and 4 where an operative procedure
is regarded in the majority of the cases as the unique
type of treatment. Furthermore, these claims could be
interpreted with caution in patients with femoral frac-
ture particularly in Garden type 1 with subsequent
fracture impaction, where a conservative treatment
has been described in patients <70years old or with-
out comorbidities. Our group of patients, in particular
those with a femoral fracture Garden type 1 with a val-
gus-impacted stable hip fracture were allowed to fully
weight bear. Even more, in our study, patients <70years
old with no comorbidities, were treated conservatively
after sustaining a Garden type 1 femoral neck fracture
with fracture impaction, whilst the majority of patients
further treated surgically, were Garden type 2 femo-
ral fractures. Thus, according with our results, Garden
Type 2 femoral neck fractures were prone to slip after
weight bearing, being a characteristic of crucial impor-
tance for unplanned surgery, after initial non-operative
management due to secondary fracture displacement in
not valgus-impacted stable hip fracture [12—-14].

This work has obvious limitations: Firstly it’s ret-
rospective study nature. It could negatively affect the
accuracy of our findings. A future strictly designed
and adequately powered RCT is essential. Secondly:
It recorded Garden types 1 and 2 femoral neck frac-
tures; their prognoses would differ, according to frac-
ture impaction, greatly from each other. A future study
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could compare treatment outcomes among patients
with these two types of femoral neck fractures and their
grade of impaction.

However, it is worth comparing the two treatment
protocols in view of cost-benefits. In nonoperative
treatment hospital costs are usually higher, as a result
of prolonged bed rest, longer rehabilitation, frequent
checkups, and an increased incidence of local and
general complications such as pneumonia and deep
venous thrombosis in older patients (70years) with
comorbidities [12]. The costs of operative management
(anaesthesia, implants, etc.) are returned by a shorter
hospitalization, and the avoidance of complications of
longer recumbency [25, 26].

From our results, the following asseverations can be
summarized:

1. Early mobilization alongside adequate multimodal
analgesic therapy could play a crucial role in further
secondary fracture displacement with consequent
unplanned surgery, after initial nonoperative man-
agement in the first days after trauma in Garden type
2 femoral neck fractures.

2. CT-Scans should be performed in patients sustain-
ing femoral neck fractures Garden types 1 and 2 for
more understanding of the morphology of the femo-
ral neck fracture in order to detect possible impac-
tion with further treatment options.

3. Patients with non-impacted femoral neck fractures
particularly Garden type 2 should be treated surgi-
cally depending on age and preoperative status.

Conclusion

According with our results, patients sustaining Garden
type 1 femoral neck fractures, depending on age and
comorbidities, should be treated conservatively with
weight bearing and under physiotherapeutic instructions.
In case of femoral neck fractures Garden type 2, a surgi-
cal treatment should be performed in order to avoid fem-
oral neck fractures to slip after weight bearing by lacking
of fracture impaction.
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