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Aims

To determine if the results of treatment of adolescents with coccydynia are similar to those
found in adults. Adult patients with coccydynia may benefit from injection therapy or op-
erative treatment. There is little data evaluating treatment results in adolescents. We have
treated adolescent patients similarly to adults and compared the outcomes.

Methods

Overall, 32 adolescents with coccydynia were treated at our institution during a seven-year
period; 28 responded to final follow-up questionnaires after a minimum of one year, 14 had
been treated with only injection therapy, and 14 had been operated with coccygectomy. We
collected data with regards to pain while sitting, leaning forward, rising from a sitting posi-
tion, during defecation, while walking or jogging, and while travelling in trains, planes, or
automobiles. Pain at follow-up was registered on a numeric pain scale. Each adolescent was
then matched to adult patients, and results compared in a case control fashion. The treat-
ment was considered successful if respondents were either completely well or much better
at final follow-up after one to seven years.

Results

Out of the 28 treated adolescents, 14 were regarded as successfully treated. Seven were
somewhat better, and the remaining seven were unchanged. In the adult control group the
corresponding number was 15 successfully treated, eight patients were somewhat better,
and five were unchanged. Six of the 14 successfully treated adolescents had been operated.
There were no significant differences between the groups in the various registered domains,
or on numeric pain scale.

Conclusion

Treatment results in adolescent patients seem similar to those in adults. The long-term suc-
cess rate of injection therapy is low. In case of injection treatment failure, operation may be
considered, also in adolescents.
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Introduction
Coccydynia is a condition associated with
pain around the lower end of the spine,
particularly when sitting. The exact prev-
alence of this condition is not known,! but
Ghormley in 1958 found that it encompassed
2.7% of all hospital presentations with back
pain.?

Most review papers on coccydynia
conclude that both corticosteroid injections
and surgery can be beneficial.>” However,

published papers also indicate a seeming
reluctance to employing these methods in
young patients. This is particularly notice-
able with regard to surgery. We have found
24 relevant papers on coccygectomy in
the literature.®3" Although coccydynia may
certainly affect adolescents, only seven of
these included patients under the age of 18
years.25!

We have treated our patients without
regard to age. Coccydynia in adolescents has
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Fig. 1

a) 13-year-old boy at referral. b) After surgery.

a serious impact on daily social activities, sports and, most
importantly, on their school education which usually
involves long periods of sitting. We have reviewed our
own patients in order to compare our results in adoles-
cents to those in adult patients in a case-control fashion.

Methods

In all, 358 patients with chronic coccydynia were referred
to our institution during the period 2009 to 2016. A total of
43 (12%) of these were adolescents with a mean age of 15
years (11 to 17). There were 36 girls and seven boys.

The patients were referred to our institution by
general practitioners and other hospitals after having
failed conservative therapy. All adolescent patients were
investigated, diagnosed and treated in a similar manner
to adults.

The diagnosis of coccydynia was made by a senior spinal
surgical consultant (RGK) based on a thorough medical
history, clinical examination and imaging with either coccy-
geal radiographs, MRI, or both (Figures 1 and 2).

Patient characteristics were recorded, including the
aetiology of the coccygeal pain and the history of onset
(Table I). A total of 31 (72%) had experienced a trauma,
while one girl had coccydynia after giving birth at age of
15 years. The remaining 11 did not know the cause of their
pain. The condition was regarded as chronic if patients
had been symptomatic for more than two months.

We recorded the presence of pain in the following
domains: sitting, leaning forward, rising from a sitting
position, during defecation, while walking or jogging,
and while travelling in trains, planes, or automobiles.

Rectal examination was feasible in most cases, usually
with a parent alongside the patient. On this examina-
tion, we noted the presence of pain from local pressure,
reproduction of pain by manipulation of the coccyx, and
coccygeal hypermobility.

Almost all patients had been advised some form of
conservative treatment during the months between
referral and out-patient examination. All patients were
therefore offered a targeted lidocaine/corticosteroid
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Fig. 2
MRI of 15-year-old boy with bony spicula from coccyx.

Table 1. Causes of coccydynia in adolescents.

Cause n

Fall 10
Winter sport 5
Bicycle/skating/horse riding 3
Gym/sports/play 1
Other trauma 2
Birth-related 1
Not known 1
Total 43

injection either at the first or a subsequent out-patient
visit. In all, 11 adolescents received no treatment and were
excluded from further consideration. We used a standard-
ized method of direct injection in the most painful level of
the coccyx, usually the sacrococcygeal or Co1-Co2 level,
under digital intrarectal control without fluoroscopic
imaging as described by Kersey?*? and Finsen.* A total of
21 had one injection, four had two injections, and two
had three injections. Patients who were afraid of possible
injection pain and refused treatment were offered injec-
tion during a short intravenous anaesthesia.

In case of treatment failure with injection therapy,
patients were offered surgery with partial or total coccy-
gectomy, with the technique described by Key.** Surgery

was performed in 12 such adolescents. In addition, five
were operated without previous injection.

All treated patients were reviewed clinically three
months after the last injection or surgery. At a minimum
of 12 months after treatment, the patients were further
followed-up with mailed questionnaires. Patients who
had not responded to the questionnaires were contacted
by telephone after six weeks as a reminder. They received
new questionnaires if they wished. The mean time to
final follow-up was 34 months (12 to 86).

Pain in the previously registered domains and
overall result were at follow-up scored in the following
fashion: completely well, much better, somewhat better,
unchanged, or worse. Patients who were completely
well or much better at final follow-up were regarded as
successfully treated. If the patients were either somewhat
better, unchanged, or worse we regarded them as treat-
ment failures. Patients who were not satisfied with the
results of injection therapy and therefore continued to
operative treatment were automatically regarded as fail-
ures of injection therapy.

In addition, patients scored pain during the last week
onnumeric pain scales from 0 to 10. The operated patients
were also asked whether they would have consented to
the operation if they had known the outcome in advance.

Overall, 28 treated adolescents (88%) responded to
our final follow-up and constitute the index patients of
our review (Figure 3). The four who were lost to follow-up
were equally distributed between the operative and non-
operative groups. Of the index patients, 14 received only
injection therapy, with a mean follow-up of 37 months
(18 to 66), and 14 were operated upon, with a mean
follow-up of 35 months (14 to 64).

Each adolescent was then matched to adult controls
who had undergone the same treatment for coccydynia
during the same time-period. The matching was done
for sex, number of injections given, whether they were
subsequently operated, and duration of follow-up (£ six
months) after final injection or operation. When there
were multiple available matches, median results were
recorded. No match was available for one child and the
follow-up duration had to be extended by two extra
months in order to find a match.

The results were then analyzed, comparing the
index patients to adult controls with chi-square testing
of dichotomous results, non-parametric testing for all
functional domains and independent samples t-tests to
compare numeric pain scores. The study protocol was
reviewed by the regional committee for medical and
health research ethics in central Norway who found that
it did not need their approval.

Results
Out of the 28 treated adolescents, 14 were regarded as
successfully treated (seven completely well and seven
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43 Adolescents

27 to injection
therapy

12 Operated after
unsuccessful
injection therapy

15 Only injection
therapy

10 at final follow-up

|

Injection therapy
only:

14 at final follow-up

5 Operated without
injection therapy

4 at final follow-up

11 No treatment

Operated:
14 at final follow-up

Fig. 3
Flowchart of patients included in study.

much better at final follow-up). Seven were somewhat
better and the remaining seven were unchanged. For
the adult controls, 15 were regarded as successfully
treated (four completely well and 11 much better), eight
were somewhat better, and the remaining five were
unchanged.

The average O to 10 pain score among all treated
adolescents at final follow-up was 3.4, while it was 3.3 in
the adult control group.

Injection therapy. In our short-term results (three months
after final injection), we found that seven of the 24 pa-
tients were completely well, seven were somewhat bet-
ter, five had experienced a temporary period of relief
before relapsing, and five had no improvement. At the
final follow-up, injection therapy was successful in eight
injected index patients (completely well or much better).

In the adult control group, four were completely
well at the short-term follow-up, seven were somewhat
better, five had temporary relief followed by a relapse,
and eight had not experienced any improvement. At the
final follow-up five adults were found to be successfully

treated by injection therapy. There were no adverse
events from the injections.

Operative treatment. Operative treatment was suc-
cessful in six out of 14 adolescents. In the adult control
group, nine out of 14 were considered a success. On a
scale from O to 10, the operated adolescents had a mean
pain score of 3.9 at final follow-up, while it was 2.6 in the
adult control group. When asked whether they would
have consented to the operation if they had known the
result in advance ten out of the 14 operated adolescents,
answered yes. In the adult control group 13 answered
yes.

Operative treatment was complicated by two deep
infections in the adolescent group, requiring surgical
debridement. This was also the case in the adult control
group.

On statistical testing we found no significant differ-
ences between the adolescents and the adult controls,
regardless of which treatment modality had been used,
with regard to both numeric pain scores or the various
pain domains (Table II).
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Table II. Results among operated adolescents.

Number before operation At review
No pain Much better A bit better No change Worse
Pain on symmetrical sitting 14 3 2 6 2 1
Adult controls 14 3 6 3 1 1
Pain on rising 1 3 2 2 4 1
Adult controls 11 7 2 0 2 0
Pain on defecation 1 8 2 2 0 0
Adult controls 11 9 1 1 0 0
Pain on walking 13 6 4 1 2 0
Adult controls 13 5 4 3 0 1
Pain in public transport 14 1 1 6 2 2
Adult controls 14 2 7 2 3 0
Discussion and nine (17%) had severe pain and major functional

As this review did not involve randomized control groups,
there is a potential for selection bias despite systematic
matching. Adult patients may be more positive towards
undergoing both injection therapy and operative treat-
ment than adolescents, which could influence the choice
of treatment. In addition, as this is a relatively uncommon
condition the number of index patients is low. Further-
more, we did not match the patients and controls with
regard to aetiology as this would have left many adoles-
cents without controls.

Like in all studies of adults, there was a strong prepon-
derance of females. It is unlikely that girls are more phys-
ically active than boys at this age and injure themselves
more often. We presume therefore, like others authors,
that the reason for the sex ratio of 5:1 may be due to
anatomical differences in the shape of the pelvis.>* Woon
found that female coccyges were shorter and straighter
and may be more prone to retroversion.3

We have found only one paper where the focus is on
the treatment of adolescents.* It reported on a retro-
spective follow-up of 53 adolescent patients, which
comprised 7% of their total coccydynia population. We
found that 12% of our patient population with coccy-
geal pain were adolescents. The authors, Maigne et al,
included patients below 17 years of age, whereas we
have included patients below 18 years, which harmo-
nizes with the definition of childhood in most countries,
and this may explain a higher prevalence.

In Maigne and co-workers’ study, only three patients
had surgery, although not before turning 18 years, when
they were no longer adolescents. They investigated 47
adolescents who received injection therapy. At two-
month follow-up 19 (40%) had an excellent result, ten
(21%) had partial relief or relapse, and there was insuffi-
cient or no benefit in 18 (38%). At their final follow-up,
one to four years from initial presentation, they did not
specify the results of the injected patients, butin their total
patient cohort 32 of 53 (60%) patients were reported as
totally or almost pain free, 12 (23%) had moderate pain,

impairment.

Our results were not as good. In our short-term results
(three months after final injection), we found that only
7/24 were completely well, 12/24 had partial relief or
relapse, and 5/24 had no improvement. In our long-
term results, injection therapy was rated as successful
(completely well or much better) in 8/24 of injected
adolescents.

Our long-term results of injection therapy indicate
that such injections are unlikely to provide lasting results
in most patients. Only one-third of our injected adoles-
cents and around one-fifth of their adult controls were
completely well or much better from this modality. We
do, however, regard it as a safer option than operative
treatment in terms of adverse events and believe that
injection therapy should still be tried before operative
treatment.

The discussion whether to operate on adolescents or
wait until skeletal maturity is challenging, and very little
literature on this topic exists. The fact that juveniles seem
to make up 7% to 12% of the patient populations, but
only a few are reported in the literature to have been
operated, seems to indicate a reluctance to submit them
to surgery.

Reviewing the published evidence, we found seven
papers presenting operative treatment that included
adolescents, but none reported the specific results of the
adolescents.?3" Only Margo? reported results of four
operated adolescents, but only included results after one
to two months' follow-up.

There is thus no comparative literature available, but
our long-term results show that less than half of our oper-
ated adolescents can be regarded as successfully treated,
compared to around two thirdsin the adult control group.
However, our definition of success only included patients
who were found to be completely well or much better at
final follow-up. Seven of the operated adolescents that
we classified as failures at final follow-up still reported
that they were somewhat better. This may explain why
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as many as ten out of 14 adolescents reported that they
would have consented to the operation if they had known
the result in advanced.

The operative results seem better than our results
of injection therapy, but since surgical coccygectomy
involves a higher risk of complications, we believe that it
is reasonable to reserve surgery for the most severe cases.

This is by far the greatest number of operated adoles-
cents with coccydynia reported in the literature, but
the number is still small and unlikely to reveal statisti-
cally significant differences. Even so, our results do give
the general impression that, seen together, results are
similar to those obtained among adults. We shall there-
fore continue to offer our adolescent patients cortisone
injections and to consider the possibility of surgery when
neither sitting aids, painkillers, or repeated injection
therapy has had sufficient effect.
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