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Fixation of 220 femoral neck fractures
A prospective comparison of the Rydell nail and the LIH hook pins

Sven Holmberg', Per Mattsson!, Mats Dahlborn? and Hans Ersmark’

220 patients with femoral neck fractures were randomly treated with either a
Rydell nail (n 110) or two LIH hook pins (n 110). The age, sex, and displace-
ment patterns were similar in both group. All the patients were operated on
by orthopedic specialists and followed clinically and radiographically for 2
years or until death. The mortality at 2 years was similar (28 percent) in both
groups. Among 154 survivors, early redisplacement or nonunion was record-
ed in 19 percent of the Rydell-nailed fractures and 32 percent of the LIH-
pinned fractures. In nondisplaced fractures, complications occurred in 8/30
Rydell cases compared with 3/16 in the LIH group. In displaced fractures,
complications occurred in 21/48 Rydell cases compared with 28/60 in the

LIH group.

Recently, comparative studies of osteosynthesis of
femoral neck fractures have reported large differenc-
es in early complications between the fixation meth-
ods tested (Frandsen and Andersen 1981, Norkiid et
al. 1985, Elmerson et al. 1988). Stromgqvist et al.
(1984) have reported twice as many early complica-
tions for the Rydell (1964) four-flanged nail as com-
pared with LIH pins (Hansson, 1982). The Rydell
nail, however, has previously proven to produce rel-
atively few early complications (Holmberg et al.
1987). In the present study, we have compared the
Rydell nail with the LTH pins.

Patients and methods

All 220 patients admitted between February 1, 1986
and March 31, 1987, for nonpathologic intracapsular
femoral neck fractures were included in the study.
The patients were randomly allocated to either Ry-
dell nail or LIH osteosynthesis; randomization was
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performed in the operation theater after reduction of
the fracture. The fractures were classified as undis-
placed, Garden (1961) Stages I and I, or displaced,
Stages III and IV. All the patients were operated on
by an orthopedic specialist as soon as possible after
arrival at the hospital, usually within 24 hours. The
Rydell osteosynthesis, being the routine method at
our department, did not require any special practice.
Six months before the. study, the staff started to use
the LIH pins in order to become familiar with this
method.

The reduction of the fracture was defined as good
when the Garden (1971) angle was 160°-185° and
the lateral projection angle was < 5°. The reduction
was considered fair with one of these indicators and
poor with none.

All the patients were encouraged to begin with
early weight bearing the day after the operation. Ra-
diographic follow-up was performed by one of the
authors (M.D.) 6, 12, and 24 months after the opera-
tion or before reoperation; most cases of redisplace-
ment and nonunion occur within 12 months (Holm-
berg et al. 1987).

Results

The two treatment groups were comparable as re-
gards age, sex, displacement, and fracture reduction
(Table 1).
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Table 1. Distribution of patients with a femoral neck fracture
n Mean  Male/ Admitted from Displaced Reduction Dead within
age female 24 months
Home Institution - + Good Fair Poor
Rydell 110 78 28/82 84 26 4 69 45 20 4 30
LIH 110 79 27/83 80 30 37 73 46 23 4 31
Total 220 79 55/165 164 56 78 142 91 43 8 61

Table 2. Complications of survived patients at 2 years related to osteosynthesis and the fracture displacement. Two Rydell-
nailed and three LIH-pinned patients could not be retrieved for follow-up

Nondisplaced Displaced
N n Displace- Nonunion Osteo- n Redisplace- Nonunion Osteo-
ment necrosis ment necrasis
Rydell 78 30 2 1 5 48 6 6 9
LiH 76 16 0 1 2 60 13 10 5

Within 12 months of the operation, 44 patients
(20 percent) had died, and within 24 months another
17 patients had died, increasing the mortality to 28
percent, and 5 patients could not be retrieved for fol-
low-up, leaving 154 patients for evaluation (Table
2).

Among the patients who died within 2 years, 1 in
the Rydell group and 3 in the LIH group had devel-
oped redisplacement, and 4 in the Rydell group and
1 in the LIH group had developed nonunion. At the
end of 2 years, 25 percent of the fractures had not
united in the surviving 154 patients. Redisplacement
had occurred in 14 percent of the fractures with 8/78
in Rydell cases and 13/76 in LIH cases, and nonun-
ion was established in 12 percent of the fractures
with 7/78 in Rydell cases and 11/76 in LIH cases
(Table 2). Osteonecrosis had developed in 14 per-
cent of the fractures with 14/78 in Rydell cases and
7/76 in LIH cases (Table 2).

Of the 30 nondisplaced fractures in the Rydell
group, 8 had developed complications compared
with 3/16 in the LIH group. In displaced fractures,
21/48 in the Rydell group and 28/60 in the LIH
group had developed complications (Table 2). Thir-
ty-four of the fractures were reoperated on with an
endoprosthesis (15 in the Rydell group and 19 in the
LIH group) or two Girdlestone resections in the Ry-
dell group (Table 3).

Discussion

Displaced fractures account for the highest failure
rate after internal fixation of femoral neck fractures.
The rate of early complications (redisplacement and
nonunion) among displaced fractures in our study
did not differ significantly between the Rydell group
(31 percent) and the LTH group (38 percent), or from
previous studies (Stromqvist et al. 1984, Elmerson
et al. 1988). The complication rate recorded for
LIH-pinned displaced fractures in our study, how-
ever, was almost twice as high as that reported by
Stromqvist et al. (1984; 22 percent), but was consis-
tent with similar investigations by Rehnberg (1988;
LIH pins) and Elmerson et al. (1988; Gouffon pins).
The reoperation rate of complications following in-
ternal fixation of displaced fractures was 65 percent
in the present study. This corresponded well with
that of Strémqvist et al. (1984; 70 percent of LIH-
pinned fractures) and Elmerson et al. (1988; 71 per-
cent of Rydell-nailed fractures). Reoperation rate,
however, is probably a poor measurement of the fix-
ation ability of an osteosynthesis method.

Our high complication rate for the Rydell osteo-
synthesis in nondisplaced fractures confirms that of
Stromgqvist et al. (1984) and Elmerson et al. (1988),
emphasizing the adverse effect on the femoral head
circulation by this type of osteosynthesis.

The reduction quality of displaced fractures was
fair or better in more than 90 percent of the cases
(Tables 1 and 3). In spite of that, still almost every
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Table 3. Observations in 220 patients operated on for femoral neck fracture
F
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Key to data
A case J Garden angle 160°-185°: 0 no, 1 yes
B sex: M male, F female K angle in lateral position < 5°: 0 no, 1 yes
C age L Garden Stages I-IV (1-4).
D fracture side: 1 right, 2 left M stay (days) in orthopedic department.
E osteosynthesis: 1 Rydell, 2 LiH N discharged to 1-4, see F and
F admitted from 5 convalescent home
1 own home 6 dead
2 other clinic O radiographic/clinical outcome at 6 months
3 nursing home P radiographic/clinical outcome at 12 months
4 geriatric hospital Q radiographic/clinical outcome at 24 months
G reoperation 1 healed or unchanged
1 not reoperated on 2 redisplacement
2 nail extraction, 3 nonunion
3 hemiarthroplasty 4 osteonecrosis
4 total arthroplasty 5 axial compression > 5 mm without displacement
5 Girdlestone resection 6 the patient reoperated on
6 planned reoperation 7 the patient planned for reoperation
H dead: 1yes, 2 no 8 not retrievable patient

| number of days at death after admission.

second fracture (49/108) developed some healing
complication regardless of the method of osteosyn-
thesis. This was most common for early complica-
tions (redisplacement and nonunion), which are the
most expensive complications regarding consump-
tion of hospital resources (Holmberg and Thorngren
1988).
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