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Abstract

Background: Synovial cysts of the hip are commonly found in patients with
intra- or extraarticular pathologies of the joint. Symptoms are mostly unspe-
cific. To date there are no guidelines for a gold standard of treatment. Aim of
this article is to show up how lesions of the ligamentum teres (LT) might pos-
sibly lead to a specific formation of synovial cysts of the hip joint and how
this can be treated arthroscopically. Methods: This case series included 3 pa-
tients with ganglia of the hip. All patients had impingement symptoms, com-
bined with untypical location of pain. All patients qualified for joint preserv-
ing surgery and underwent hip arthroscopy with pre- and postoperative MRI
imaging. The mean follow-up time was 22 months. Results: MRI imaging
showed extensive ganglia, presumably originating from the pelvic root of LT,
extending to the obturator lodge. In 2 of 3 cases MRI showed lesions of the
LT. Hip arthroscopy revealed damage of the LT in all cases, caused by chronic
instability of the joint. The postoperative MRI showed a complete regression
of the ganglia in all patients after offset correction. After follow-up, 2 of 3 pa-
tients were mostly symptom free. One patient was still suffering from a
chronic weakness of the gluteus medius muscle. Conclusion: Whenever un-
specific radiating pain of surrounding areas of the hip is encountered and
cannot be explained by common pathologies of the hip, possible compression
of nerves by ganglion cysts should be excluded. This should be done by MRI
arthrography. A partial rupture of the LT can occur during FAI with consec-
utive formation of ganglia in the obturator canal, compressing the obturator
nerve. Primarily the articular pathology needs to be repaired. In our cases,
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this was feasible by hip arthroscopy, as a minimally invasive and safe tech-
nique.
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1. Introduction

Synovial cysts are commonly found in the shoulder or the knee joint. The exact
cause is still unknown, however the most common thesis is an excessive produc-
tion of synovial fluid due to an intraarticular pathology [1] [2]. Apart from ne-
crosis and trauma, these involve osteoarthritis, rheumatoid arthritis and labral
tears. In some cases cysts might be caused by inflammation of extraarticular
bursas [3].

Most synovial cysts of the hip are located anterosuperiorly. The bursa of the
iliopsoas communicates with the hip joint in 15% of the cases. In patients with
osteoarthritis this is even more common and can be found in up to 40%. The
bursa lies between the iliofemoral and the pubofemoral ligament, where the joint
capsule has its thinnest portion [4]. This might explain why anterosuperior cysts
of the hip joint are more common than posterior cysts.

Posteromedial cysts, mostly protrude between the ischiofemoral ligament and
the zona orbicularis, compressing the obturator nerve [5]. Paralabral cysts are
formed when synovial fluid passes paralabral tears through a check valve me-
chanism [6]. Labral tears are mostly found in the anterosuperior labrum. Accor-
dingly, 56% of the paralabral cysts are located anterosuperiorly, whereas only
17% are located posteriorly [7].

The Ligamentum teres originates at the transverse acetabular ligament and the
pubic and ischial margins of the acetabular notch. The function of the Ligamen-
tum teres (LT) has not been fully clarified to date. According to recent studies, it
restricts external rotation and flexion in the hip joint, where it acts as a final sta-
bilizer [8] [9] [10]. Additionally, the LT seems to have mechanoreceptors which
help to counter micro instability by activating muscular stabilizers of the hip
joint [11]. Consequently, chronic instability, such as dysplasia or femoroaceta-
bular impingement (FAI) with hypomochlion effect, can lead to recurrent over-
stretching of the LT and concomitant lesions [12]. This can also be caused by

certain sports where a large range of motion is required [10].

2. Symptoms, Signs and Diagnostics

Lesions of the LT and synovial ganglia of the hip joint are both, often asympto-
matic and unspecific [1] [2], as symptoms and signs are mostly superimposed by
underlying pathologies of the hip joint. Partial lesions of the LT often manifest
as hip or groin pain, along with locking or a sensation of instability [9]. In Phys-

ical examination, patients with lesions of the LT often present with a positive
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anterior impingement sign. In recent studies, asymptomatic cystic lesions of the
hip were found in 26 out of 129 (20.2%) MRIs [13] [14]. Synovial cysts might
become symptomatic when compressing adjacent structures, such as nerves or
vessels [2].

Compression of peripheral nerves

As synovial cysts are mostly located anteriorly of the hip joint, symptoms are
mostly caused by compression of the femoral nerve. To date, 22 of such cases are
described in literature. Patients describe tenderness over the anterior hip and ra-
diating pain, down the medial thigh over the knee, down to the medial side of
the foot, mimicking L2-4 radiculopathy [2]. Joint related cysts, compressing the
obturator nerve, are to date only described in 8 cases [15]-[22]. Patients de-
scribed tenderness of the adductor muscles as well as pain of the groin and the
anteromedial thigh. In chronic cases weakness of the adductor muscles was de-
scribed. Other cases describe compression of the sciatic nerve, with typical scia-
tic pain, radiating from the buttock, down the posterior thigh, to the lateral as-
pect of the lower leg. Compression of arteries is associated with intermittent
claudicatio and coolness of the foot, whereas compression of veins where de-
scribed in 40 cases, resulting in swelling of the leg [2].

3. Pathophysiology

The underlying cause varies for each case, although they all have an intraarticu-
lar pathology in common. Those included anterior labral tears and osteoarthro-
sis of the hip [20]. In one case the stalk of the cyst could be followed to the ante-
rior labrum [16], whereas in another case the stalk was following the obturator
externus muscle [15]. Ganglion cysts arising from the transverse ligament have
been described in 3 cases [3] [19], although reviews have shown, that they might
as well originate from articular branches of the obturator nerve, proceeding an
intraneural path [21].

The obturator nerve follows the linea terminalis, lying behind and medial of
the psoas muscle. Below the linea terminalis it runs through the obturator fora-
men at its anterolateral border. Here it splits into an anterior and a posterior
branch, divided by the adductor brevis muscle. Its motor nerves innervate the
adductor muscles, where its sensitive nerve innervates the distal part of the inner
thigh (Figure 1).

4, Treatment

Synovial cysts of the hip

To date there is no gold standard in treatment of symptomatic synovial cysts
of the hip. In case of asymptomatic synovial cysts, observation is possible. Con-
servative therapy or other approaches like synovectomy did not show any signif-
icant improvement of symptoms [23]. Infiltration has shown to reduce the
symptoms [2] [19]. Yukata et al. suggests infiltration as a possible first line ther-
apy for symptomatic relief. Although, 37%, recurrence has been reported, com-

pared to surgery, with only 5% recurrence [24]. With surgery, correction of the
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Figure 1. Transverse and frontal view of the obturator
nerve, passing through the obturator foramen. More distally
the anterior and posterior branches are indicated. The MRI
images were taken from one of our cases, where the proxim-
ity to the cyst can be seen. Source upper left and right: Es-
sential Anatomy 5 (by 3D4Medical from Elsevier), lower left
and right: Case Nr. 2)

underlying intraarticular pathology is possible. Therefore surgery seems to be
the only curative option [1] [21].

Lesions of the LT

Recent literature reviews reported good outcomes after debridement of the
LT. Pergaminelis et al. treated 35 Patients with isolated lesions of the LT with
arthroscopic radiofrequency ablation [23]. They reported significant improve-
ment of the symptoms for a mean period of 17.7 months (range 6 - 42 months).
In some cases, a persisting sensation of instability was reported. Those might
qualify for reconstruction of the LT, although the benefit of LT-reconstruction
remains unclear. Various possibilities, with different graft sources have been de-
scribed in a few case reports and some small case studies [9] [10] [11].

5. Case Reports
5.1.Case, Mr.F,43y/o

A 43-year-old male patient presented with typical impingement complaints of
the right hip, mostly on exertion. The initial MRI confirmed an offset disorder
with small chondrolabral tearing and extensive ganglia, originating from a mu-
coid degenerated, thinned out LT. These extended beyond the transverse liga-
ment into the obturator foramen (Figure 2(a), Figure 2(b)). Intraoperatively, it
was shown that one of the ganglia originated directly from the partially ruptured
LT (Figure 2(c)). The ligament and the intra-articular part of the ganglia were re-
sected, causing the ganglia to empty (Figure 2(d), Figure 2(e)). Additionally, the
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Figure 2. (a) ap. and (b) transversal preoperative MRI, (c) intraoperative image of par-
tially ruptured LT with cyst, (d) cyst after incision, (e) acetabular fossa after resection of
the LT, (f) offset correction, (g) ap and (h) transversal postoperative MRI after 3 months.

offset was corrected (Figure 2(f)). The patient quickly became mostly symp-
tom-free. Due to renewed complaints, a check-up with a control MRI was car-
ried out, which showed a good correction of the offset (Figure 2(g), Figure
2(h)). The original edema in the anterolateral labrum had disappeared, however
a small capsule weakness, adhesions and remaining chondrolabral damage could
be seen. The ganglia have receded completely, although only a partial resection

was performed.

5.2.Case, Mr. S,43y/o

A 43-year-old male patient presented with chronic pain of the left hip since 1 1/2
years. The pain was located mostly gluteal and lateral of the hip, radiating to the
medial thigh with a burning sensation. The patient works in retail trade. At the
time of presentation, he was 100% unfit for work. MRI showed a synovial cyst of
the hip, extending to the obturator loge, compressing the obturator nerve, as
well as a slight offset disorder (Figure 3(c)). Conservative treatment like anal-
gesics, physiotherapy or infiltration of the sacroiliac joint showed no relief.
Puncture of the joint ganglion brought only short-term improvement. Although
the MRI did not show any significant joint pathology responsible for the com-
plaints, a hip arthroscopy was performed. It showed an edema of the labrum and
the LT (Figure 3(a), Figure 3(b), Figure 3(e)). The ligament was resected and
the offset corrected. There were no intraarticular ganglia visible. The radiating
pain to the medial thigh quickly disappeared. The remaining symptoms are pre-
sumably caused by muscle weakness of the gluteus medius and the piriformis
muscles and improved over time. 3 months postoperative an MRI was per-
formed, which confirmed complete regression of the ganglia that had com-
pressed the obturator nerve (Figure 3(d)). 3 months postoperatively the patient
was able to take up his work to 100%.

5.3.Case, Mrs.R,47y/o

A 47-year-old female patient was suffering from chronic recurrent perineal pain
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Figure 3. (a) ap. and (b) axial preoperative MRI, the arrows indicating
the LT, with the origin of the cysts at its base (c) preoparative MRI,
showing the proximity of the obturator nerve to the cysts (d) postopera-
tive MRI after 3 months (e) intraoperative images of the partially rup-
tured LT (f) acetabular fossa after resection of the LT.

for 5 years. The pain was exercise-related pain, also induced by long sitting. It
was described as radiating pain to the genital area, with a burning sensation. 3
years ago, after visiting different specialists a uterus myomatosus was diagnosed
and a total hysterectomy was performed. This didn’t show any relief. Also, me-
dication with Nsaids and tricyclic antidepressants didn’t help. She used to be
physically active, whereas due to the current situation she now focuses on Pilates
and physiotherapy. Still, the pain forced her to reduce work to 80%. Native MRI
showed small ganglia of the hip joint, whereas MR arthrography showed exten-
sive ganglia, reaching from the hip joint to the obturator loge, as well as a slight
cam impingement (Figure 4). Assuming a pathology of the LT we performed an
arthroscopy of the hip to resolve the intraarticular pathology. Extraarticular
preparation below the psoas muscle allowed visualization of the ganglion
through the obturator foramen, where the cyst could be opened (Figures
5(a)-(c)). Intraarticular the slight offset disorder was confirmed, and an edema
of the Labrum could be seen. The offset disorder was corrected (Figure 5(f)).
The LT showed a chronic partial rupture (Figure 5(d)). After resection of the LT
another cyst could be visualized and drained in the medial part of the acetabular fos-
sa (Figure 5(e)). Postoperatively the patient reported a sensation of relieved pressure

in the perineal and genital area. 3 months postoperatively the exercise-related pain
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was gone. The burning sensation returned after stopping her tricyclic antidepres-

sants. The follow-up MRI showed complete regression of the ganglia.

Figure 4. (a) ap. and (b) axial preoperative MRI with extensive cysts
(c), (d) MRI 3 months after surgery. The cysts have disappeared.

Figure 5. (a) - (c) Arthroscopic approach to the obturator foramen. Intra-
operative imaging with x-ray and arthroscopic visualization. (c) extraarti-
cular view of the cyst, protruding through the obturator foramen (d) intra-
operative image of partially ruptured LT with signs of inflamation, (e) ace-
tabular fossa after resection of the LT, (f) offset correction.
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6. Discussion

Symptoms
In our cases the pain was mostly located in different areas around the hip.

Most radicular pain that is caused by an intraspinal source is greater in the leg
than in the back [25]. The symptoms are therefore more suggestive for an intra-
articular pathology of the hip, rather than a spinal genesis. Table 1, suggests a
typical presentation of chronic recurrent pain with a burning sensation, radiat-
ing to the medial thigh or to the genitals. This was observed if the obturator
nerve was compressed by the ganglia. (The radiating pain to the genitals might
be explained by compression of the external pudendal artery and vein.) All pa-
tients described worsening of the symptoms during physical exertion, although
resting pain was common, especially after long sitting. The painful episodes of-
ten improved after long term physical rest. 2 of 3 Patients reported chronic pain,
resulting in significant limitations in work and daily activities.

Clinical findings

The clinical findings seen in Table 2 were unspecific. One patient had an im-
paired internal rotation and a positive anterior impingement sign. Other than
that, the range of motion was within normal limits. There was no significant loss
in muscle strength.

Radiological findings

As shown in Table 3 conventional radiographs did not show any significant
pathology, explaining the symptoms mentioned above. They all had a mild cam
deformity. MR Arthrography showed lesions of the LT in 2 of 3 Patients and the
above-mentioned ganglia, which were all protruding through the obturator fo-
ramen. A review from Hafezi-nejad ef al. showed a sensitivity of 82.2% and spe-
cificity of 88.6% of MR Arthrography in detecting lesions of the LT, compared to
a significantly lower sensitivity in native MRI (64.7%) [26]. Consequently, le-
sions of the LT can only be safely excluded by hip arthroscopy.

Table 1. Presenting complaint.

Mr. F. Mr. S. Mrs. R.
Gluteal pain 1 0 1 0
Thigh pain 1 0 1 0
Inguinal pain 1 1 0 0
Perineal pain 1 0 0 1
Genital pain 2 0 1 1
Pain on exertion 3 1 1 1
Pain after long standing 1 0 1 0
Pain after long sitting 3 1 1 1
Pain w/o exertion 2 0 1 1
Night pain 1 0 1 0
Burning sensation 3 1 1 1
Radiating pain 2 0 1 1
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Table 2. Clinical findings.

Mr. F. Mr. S. Mrs. R.
Reduced range of motion 1 0 0
Flexion/Extension path 100/0/20° 110/0/5° 110/0/20°
Flexion/Extension phys 115/0/20° 115/0/10°
ext./int. Rotation path 40/0/0° 35/0/30° 50/0/35°
ext./int. Rotation phys 40/0/25° 35/0/35°
Ab-/Adduction path 45/0/30° 45/0/30°
Ab-/Adduction phys 45/0/30°
Impingement test positive 1 0 0
Table 3. Radiologic findings.
Mr. F. Mr. S. Mrs. R.
Cam deformity 1 1 1
Alpha Angle 51 72 70
Antetorsion 6 26
CCD Angle 123 128 145
CE Angle 29 32 35
Labrum
Tear 1 0 1
Degeneration 1 0 1
Cartilage
Tear 0 0
Degeneration 1 0 0
Lig. teres edema edema 0
Acet. retroversion 1 0
Ganglia 64 X9 x 8 mm 2.5x 17 x 12 mm 33 x28 x 15 mm
Crossover sign 0 0 0
Posterior wall sign 0 0 0
Pathophysiology

Briem et al suggests that recurrent sustained micro-subluxations of the hip
joint, due to bony deformities might cause capsular stress [25]. We believe, that
in our cases, the offset and pincer disorders or rotational disorders, as primary
pathology, lead to subluxations of the hip, due to a hypomochlion effect. This
results in strain on the LT and the labrum with concomitant lesions. This leads
to extensive production of synovial fluid. With increased intraarticular pressure,
the synovial fluid may enter der LT through those microlesions, causing the
ganglia to grow in size. After physical rest the excess synovial fluid is partially
resorbed. The compressing effect of the ganglia on adjacent structures decreases.
Therefore, pain on exertion might possibly be associated with a fluctuating size

of the ganglia. In the presented cases, excessive production of synovial fluid
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might also be caused by stress on the labrum due to mild FAIL

Intraoperative findings

Arthroscopically a chronic lesion of the LT was seen in all three cases, as well
as edema of the labrum. CAM disorders were mild, and the labrum didn’t re-
quire reconstruction. The ganglion cysts were directly associated with the LT in
2 out of 3 cases and could directly be drained in 2 out of 3 cases. In one case the
ganglion could be drained directly from the LT. In the other case, the stalk of the
cysts was found directly medially of the LT. This supports our suggestion.

Treatment

The presented cases had minor pathologies of the hip joint in common,
which, if asymptomatic, wouldn’t qualify for surgery. In case number 2 and 3
conservative treatments like physiotherapy and analgesics didn’t show any relief.
Hip arthroscopy is a safe method to address the intraarticular pathologies. In all
3 cases, this led to an acute relief of symptoms. Extraarticular the approach to
the obturator foramen seems a good way to reach the ganglia. The intraarticular
part seems to be addressed best in the acetabular fossa. Here the LT originates in
the very medial part of the fossa, just posterior of the transverse ligament. After
resection of the LT, the stalk of the cyst can be visualized and drained.

Follow-up images showed continuous regression of the ganglia. The
long-term follow-up MRI images showed regression of the cysts, even if they
weren’t opened intraoperatively.

Preoperative aspiration of the cysts would have been a possible option. This
has to be discussed with each patient individually, pointing out clearly, that this
doesn’t address the primary problem and recurrence is likely. An open ap-
proach, via surgical subluxation of the hip was described in a similar case, where
a synovial ganglion of the hip was thought to be causing L5 radiculopathy [25].
This is a possible option, although, in our opinion there is no benefit in open

surgery.

Figure 6. Preoperative (first row) and postoperative (second row) images, showing
complete regression of the ganglia in all cases (case number 1 - 3 from left to right).
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7. Conclusions

The above-mentioned cases show that a partial rupture of the LT and formation
of ganglia can occur during hip impingement. This may cause unspecific neuro-
logical symptoms and untypical pain. Our findings were suggestive for microle-
sions of the LT causing the formation of synovial cysts. Although, the exact
cause remains uncertain. In other cases intermittent claudicatio or leg edema,
have been described [2]. Those may easily be misinterpreted as vascular or lum-
bar pathologies. When in doubt we suggest performance of an MR arthrography
in addition to diagnostics of lumbar or vascular disease. This might reveal gan-
glia formation around the hip joint, although lesions of the LT might be missed
[23] [26]. In analogy to the Baker cyst of the knee, primarily the articular dam-
age needs to be repaired to achieve permanent relief. In our cases, this included
resection of the damaged LT and, if possible, resection of the ganglia, as well as
correction of the offset. For this purpose, hip arthroscopy is a minimally invasive
and safe technique (Figure 6). Due to the incision site being further away from
the neurovascular bundle it is safer than an open approach to the ganglion. Re-
section of the ganglion can result in immediate improvement of the symptoms,
however, in case of chronic disease, the affected nerve may take some time to
recover. If the ganglion cannot be resected it may still form back on its own once
the intraarticular damage was addressed. In case of excess production of synovial
fluid on the base of rheumatic disease, injections with corticosteroids might be a
good option [1] [2].

There are further studies necessary to evaluate typical symptoms correspond-
ing to various locations of the cysts, for further differentiation from lumbar or
vascular pathologies. Furthermore, optimal arthroscopic approaches for drain-
ing the cysts need to be identified.
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