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Serial Changes in Image Findings of Herniation
Pits from the First Appearance

Hee Joong Kim, MD, Seung Won Jeon, MD, Hanbual Yang, MD, Sun Hyung Lee, MD, Jeong Joong Yoo, MD

Department of Orthopedic Surgery, Seoul National University Hospital, Seoul, Korea

Background: Herniation pits (HPs) have been considered to be an incidental finding, but recently femoroacetabular impingement
(FAI) has been proposed as a possible cause of their formation. The findings on bone scans of HPs are variable in the literature:
some showed increased uptake; the majority did not. We hypothesized that serial changes in image findings of HPs would explain
the reason for the variable bone scan findings.

Methods: Four patients (5 hips) were followed up for more than 7 years. All patients were women and regularly underwent bone
scintigraphy after the diagnosis of breast cancer. Small lesions with increased uptake were first detected on bone scintigraphy at
the age of 44 to 64 years. In all cases, the lesions were confirmed by magnetic resonance imaging and follow-up bone scintigrams
were taken regularly. Four lesions were also evaluated by computed tomography. Changes in the size of the pits and the intensity
of the increased uptake on bone scintigraphy were evaluated.

Results: On the bone scintigrams, the lesions with increased uptake were detected in the femoral neck at 520 months after pre-
vious negative bone scintigraphy. There had been no events or symptoms associated with the newly detected increased uptake.
On follow-up scans, the intensity of the uptake decreased gradually and the areas of increased uptake disappeared completely at
14-50 months after their first appearance. In 3 cases (2 patients), the pit size increased during follow-up.

Conclusions: The areas of increased uptake on bone scintigraphy gradually disappeared in all cases and the increase in pit size

was frequent. There was no case in which signs or symptoms suggestive of FAl were noticed.
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Herniation pits (HPs) refer to small, round to oval sub-
cortical radiolucency with a thin sclerotic margin, located
typically in the proximal anterosuperior quadrant of the
femoral neck. Pitt et al.” first proposed the term hernia-
tion pit to describe this fibrocystic lesion, which has been
considered to be the result of mechanical stress from the
anterior joint capsule and overlying anterior muscles. The
lesion has usually been recognized as incidental and be-
nign,"® but recently several reports have suggested that
femoroacetabular impingement (FAI) could be the pos-
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sible cause of the appearance of an HP."

Image findings of HPs are well described in most
published reports, but the findings on bone scintigrams
are variable: some demonstrated increased uptake and
some did not."****' Some reports included time-depen-
dent changes in the image findings,**”"" but no reports
described the time point at which the images were taken
after the first development of an HP. In this study, we eval-
uated long-term serial changes in image findings of HPs
from the first appearance.

METHODS

We conducted this study in compliance with the principles
of the Declaration of Helsinki. This retrospective case-se-
ries study was approved by the Institutional Review Board
(IRB No. H-1608-166-788). The requirement for informed
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consent was waived.

Four women (5 hips) were included in the study.
All patients underwent follow-up bone scintigraphy bian-
nually or annually after diagnosis of breast cancer (Table
1). The increased uptake in the femoral neck was first
detected between July 2006 and December 2008 when the
patients were between 44 and 64 years of age. In all cases,
no increased uptake was detected in the femoral neck on

the initial bone scintigram. In all cases, the lesions were
confirmed on simple radiographs and magnetic resonance
(MR) images. After detection, image findings of the lesions
were followed up for 7.5-10 years, mainly by using bone
scintigraphy and plain radiography. In 4 cases (3 patients),
computed tomographic (CT) images were taken and in 3
cases (2 patients), follow-up CT images were available. On
plain radiographs, the a angle and center-edge (CE) angle

Table 1. Changes in the Intensity of Increased Uptake and Size of Herniation Pits

Bone scintigram Size (mm?)
Patient Case*
Initial Increased uptake detected Increased uptake disappeared Last Initial Last
1(R)63  2002-01-04 2006-07-13 (6th) 2009-09-17 (9th) 2016-08-04 10x13 21x18
2(L) 64 2007-07-26 (7th) 2009-09-17 (9th) 7x11 19 x 24
I 3(L)60  2005-09-14 2006-12-12 (4th) 2011-01-07 (12th) 2017-11-27 8x9 No change
Il 4(L)44  2006-08-28 2007-07-19 (2nd) 2009-06-11 (4th) 2014-12-23 9x9 11x14
v 5(L)46  2007-06-02 2008-12-29 (4th) 2010-02-10 (7th) 2017-06-20 5x4 NA

NA: not available.
*Values are presented as number (side) age (yr). Age at which the increased uptake was detected initially.

‘Dec 2008

Jung009

ES

Aug 2006

>

l&*’* ) 5

A 4 : o =
B
R

Aug 2011

< e
472

Deg009 b

~ Dec 2011

Fig. 1. Image findings of a herniation pit in a 43-year-old woman. (A) No increased uptake was identified on the first bone scan taken in August
2006. There was a preexisting herniation pit (black arrow) in the right hip on the plain radiograph. However, there was no increased uptake in the
right hip. Approximately 1 year later, the increased uptake area was detected in the left hip on the bone scan and an oval lucent lesion with scleratic
margin was observed in the upper lateral quadrant of the left femoral neck. The size of the left herniation pit increased (white arrow) on the follow-up
radiograph and the intensity of the uptake decreased gradually. (B) The increased uptake in the left hip disappeared completely approximately 2 years
after first appearance (June 2009). An opening hole (arrow) and a septum (arrowhead) were identified in the herniation pit on computed tomographic
images. On magnetic resonance images taken 6 months after the first detection of the increased uptake in the left hip, the interior of the herniation pit
demonstrated low signal intensity on T1-weighted image and high signal intensity on T2-weighted image (dagger). The signal intensity of the interior
part of the preexisting right herniation pit was low on both T1- and T2-weighted images (asterisk).
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were measured.”'® On follow-up images, changes in the
lesion size and intensity of the increase in uptake on bone
scintigraphy were evaluated.

RESULTS

On the bone scintigram, increased uptake in the femoral
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Sep 2010

neck was detected at 5-20 months after the previous nega-
tive bone scintigram. There was no event or symptom
associated with the newly detected increased uptake. On
the follow-up scans, the intensity of the increased uptake
decreased gradually and the areas of increased uptake dis-
appeared completely at 14-50 months after their first ap-
pearance (Figs. 1 and 2A).

"Mar 2007

Feb 2008

Feb 2013

Aug 2016

Fig. 2. Image findings of a herniation pit in a 53-year-old woman. (A) Increased uptake was detected in the right hip in July 2006 and in the left hip in
July 2007. The intensity of increase in uptake decreased gradually in both hips and the areas of uptake disappeared completely in September 2009. (B) A
gradual increase in the size of both herniation pits was observed. (C) On computed tomographic images, an opening hole (arrow), septation (arrowhead),
and flattening of the outer wall (asterisk) were observed. (D) On magnetic resonance images, the interior part of both herniation pits demonstrated low
signal intensity on T1-weighted images and high signal intensity on T2-weighted images. Bone marrow edema pattern (arrow) was observed around the

newly developed herniation pit in the left hip. (Continued)
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Fig. 2. Continued.

Radiolucency with faint sclerotic margin was ob-  when the increased uptake at the corresponding area was
served in the superolateral aspect of the femoral neck on  first noticed. In 3 patients, previous plain radiographs
the plain radiographs taken approximately at the time  were available. In 1 patient, a preexisting HP was detected
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on the right hip (Fig. 1A) and no cystic lesion was detected
in the remaining 5 hips. The measured a angles were
34°-39°and 36°-40° for the right and left hips, respec-
tively. The measured CE angles were 32°-44° and 36°-45°
for the right and left hips, respectively. The initial pit size
ranged between 5 x 4 mm”and 10 x 13 mm’. In 3 cases (2
patients), the pit size increased on follow-up (Figs. 1A and
2B) and in 1 patient, the right lesion was measured as 21 x
18 mm” and the left lesion was measured as 19 x 24 mm’
at the last follow-up (Fig. 2B). No fracture occurred in any
lesions (even in the 2 large ones) and no patient had symp-
toms or signs suggestive of FAI throughout the follow-up
period.

On the CT images, there was a small opening in the
overlying anterior cortex in 4 cases and an internal septum
in 2 cases (Figs. 1B and 2C). In 2 large lesions, flattening of
the overlying anterior cortex was observed (Fig. 2C).

In all cases, the interior part of the pit exhibited low
signal intensity on T1-weighted MR images and high sig-
nal intensity on T2 weighted images. However, in the case
of the old lesion in 1 patient, the interior area of the lesion
exhibited low signal intensity on both T1- and T2-weight-
ed images (Fig. 1B). In 1 case, the HP was accompanied by
surrounding bone marrow edema (Fig. 2D).

DISCUSSION

The HP has been reported to be the most common find-
ing among lesions with asymptomatic abnormal femoral
neck focal uptake on bone scintigraphy.'” It is a benign
and usually asymptomatic lesion, but it may raise concern
in the evaluation for metastasis.”"” In previous reports,
HPs did not show an increase in uptake in many cases."*”
The results of the current study explain the reason for the
appearance of different findings on bone scintigraphs. In
the current study, the increased radioisotope uptake was
observed in all cases at the time of the early stage of the
appearance of HPs. Subsequently, the uptake decreased
gradually and disappeared in approximately 1-4 years.
None of the cases was symptomatic even in the period of
increased uptake.

There have been reports demonstrating an increase
in the size of HPs detected during radiographic follow-
up performed 0.5-6 years later.**” The risk of fracture
through a large HP might be a matter of concern.” The
size increase was observed in 3 cases (2 patients) in our
study. In 1 case, there was a small increase in the first 5
months. In the other 2 cases (1 patient), the lesions en-
larged gradually for 8 years and 9 years, and were mea-
sured as 21 x 18 mm® and 19 x 24 mm®. However, there

was no occurrence of fracture until the last follow-up
when the patient was 73.5 years old. Even though no re-
ports of a pathologic fracture through the large HP were
found during our literature search, it might be necessary
to follow-up closely enlarging HPs.

Pitt et al.” observed a perforation or defect in the
anterior overlying cortex of the subcortical pit or cavity
in gross and histological examinations and suggested the
name herniation pit. CT images revealed the frequent pres-
ence of small cortical perforation in the anterior cortex of
the pits.*®” In the current study, focal cortical perforation
was observed in all cases that were examined with CT, and
fragmentation of the anterior thin cortex was observed in
2 cases with large-sized HPs.

Daenen et al.” observed a surrounding bone mar-
row edema pattern in 1 of 3 symptomatic HPs. In our
study, 1 pit demonstrated surrounding bone marrow ede-
ma pattern (Fig. 2D). The pit was large in size and the MR
images were taken relatively early after initial detection,
but there was no report of pain or discomfort.

In our study, the a and lateral CE angles were not
suggestive of the bump in the femoral neck or acetabular
overcoverage. In addition, no case showed any findings
suggestive of FAI, such as the crossover sign, posterior wall
sign, or ischial spine sign. FAI brings about impact force
on the impingement site in addition to the pressure from
the anterior capsule and overlying muscles. Therefore, a
higher incidence of HPs might be expected in patients
with FAI Nevertheless, the results of this study indicate
that the HP should not be misunderstood as a sign sug-
gesting the high probability of FAI, as opposed to some
other studies."*'*"”

The limitation to be pointed out in this study is the
small number of cases. However, the serial changes in
bone scan findings were very consistent in all cases. All
HPs showed increased uptake on bone scintigram when
they first appeared. Then, the areas of increased uptake
decreased gradually and disappeared completely in a few
years.
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