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Abstract

Background: Medial migration of the cervical screw is a frequent complication of Gamma nails and is observed in 4.3% - 6% of
cases. The reasons are a violation of the surgical technique of osteosynthesis of a trochanter fracture, including an unrepaired fracture,
a breach of the insertion point of the fixator, and a suboptimal position of the cervical screw. However, the migration of the Gamma
nail neck screw into the pelvic cavity is sporadic, and only a few cases have been published in the literature.

Case description: This is the case of a patient born in 1952 who was admitted to the hospital with pain syndrome in the pelvis and
dysuric phenomena. As a result of clinical X-ray examination, CT, and MRT examination of the pelvis, medial migration of the
Gamma nail cervical screw with damage to the bladder was revealed. The patient was urgently operated on the day of admission. The
cervical screw from the bladder was removed, the bladder was sutured, and an epicystostomy was installed. The Gamma nail from the
right femur was also released. There were no intraoperative complications. In the postoperative period, the patient was prescribed
antibiotics and analgesics. The duration of hospitalization was six days. Being examined for five weeks after the operation, the patient
does not make any particular complaints, walks without means of support, and the intertrochanteric fracture of the right femur fused
incorrectly. The patient was offered an endoprosthesis of the right hip joint, but he and his relatives refused.

Conclusion: The traumatologist should be aware of the possibility of such complications after osteosynthesis and its associated
risks. They should be able to recognize the etiological factors causing the medial migration of the cervical screw of the intramedullary
retainer. If medial screw migration is detected, the traumatologist should assess the function of internal organs and the condition of the
main vessels and take measures to safely remove the migrated fixator from the anatomical cavity of the body in one team with a
surgeon, urologist and vascular surgeon.
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The relevance of the topic
Fractures of the trochanter region of the femur are most
common in elderly and senile people with osteoporosis
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and are treated by an operative method for the early mobi-
lization of patients (1, 2).
Many intraosseous rods have been proposed for the sur-

1t What is “already known” in this topic:

Intramedullary nailing systems have become popular in
treating unstable fractures of the trochanteric region with
positive clinical outcomes. The two most commonly used
nailing systems are the Gamma nail and the proximal femoral
nail PFN. Medial migration of the cervical screw is a frequent
complication of Gamma nails but, the migration of the Gamma
nail neck screw into the pelvic cavity is rare.

— What this article adds:

This study reported a rarely described complication of
osteosynthesis of the right femur with the Gamma nail: the
medial migration of the Gamma nail cervical screw with
damage to the bladder. In case of medial screw migration, the
function of vital organs and the condition of the main vessels
should be assessed, then the fixator should be removed safely.
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gical treatment of fractures of the trochanter femoral re-
gion. The most popular are the Gamma nail and the prox-
imal femoral nail PFN (3, 4).

Currently, the intramedullary nail fixation system, in-
cluding Gamma nails, PFNA, and Gamma 3 (TFN), is
more commonly used than extramedullary implants (5).
Their advantages are minimal surgical trauma, short oper-
ation time, and firm fracture fixation. In addition, in-
tramedullary rods may be helpful in the treatment of un-
stable and subtrochanteric femoral fractures (6).

According to most researchers, intramedullary osteosyn-
thesis of trochanteric femoral fractures is the preferred
treatment method, especially for unstable fractures, due to
its biomechanical advantages (7-9).

For osteosynthesis, the most common complications are
fracture of metal structures, suppuration of a postoperative
wound, post-traumatic osteomyelitis, marginal necrosis of
the injury, and migration of metal structures. Each of these
complications proceeds differently. So, a broken system is
removed with subsequent replacement and “flows without
features” in a complicated version. The metal structure
can migrate and perforate internal organs and large vessels
during its movement (10, 11).

Complications associated with Gamma nails have been
repeatedly reported in the literature: migration of the cer-
vical screw is the most frequent complication (observed
with a frequency of 3%-10%), especially medial migration
of the cervical screw is an exceptionally unique complica-
tion (12-16).

According to Tsai S.W. et al. and Bojan AJ et al. 1., me-
dial migration of the cervical screw is the most common
complication of the Gamma 3 fixator and is observed in
6%-4.3% of cases. The reasons are a violation of the sur-
gical technique of osteosynthesis of a trochanter fracture,
including an unrepaired fracture, a breach of the insertion
point of the fixator, and a suboptimal position of the cer-
vical screw (17, 18). However, the Gamma nail neck
screw migration into the pelvic cavity is sporadic. Only a
few cases have been published in the literature (17, 18).

The purpose of the study is to present a clinical case of a
rare and life-threatening complication of osteosynthesis of
a trochanter fracture - migration of the Gamma nail cervi-
cal screw into the pelvic cavity, complicated by damage to
the bladder.

Methods

A clinical case of migration of the Gamma nail neck
screw into the pelvic cavity, complicated by damage to the
bladder, is described.

A clinical case. Patient A., born in 1952, was admitted
to the hospital’s surgical department on 18.07.2022 with
complaints of paroxysmal pains in the lower abdomen,
frequent urination, urinary incontinence, and pain in the
right hip joint. These complaints appeared two months
before admission. The patient did not seek medical help,
and due to the deterioration of his general condition, only
on 07/19/2022 he turned to a medical institution. From the
patient’s anamnesis, it turned out that on April 2, 2021, he
received an injury to his right femur due to a fall on the
street. He was delivered to the emergency room of the
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hospital 1 hour after receiving the damage. After a clinical
and X-ray examination, a clinical diagnosis was made:
“Closed intertrochanteric fracture of the right femur with
separation of the large and small trochanter” (Figure 1).

After preoperative preparation, a day later, the patient
underwent osteosynthesis of the right femur with the
Gamma nail under epidural anesthesia (Figure 2).

The postoperative period was completed without com-
plications. The patient was discharged for outpatient
treatment without immobilization.

Eight months after osteosynthesis of the right femur, the
patient noted a deterioration in the general condition,
increased pain in the right hip joint, intermittent pain in
the lower abdomen, and frequent urination, and therefore
took analgesics. The increase in paroxysmal pains in the
lower abdomen, their non-coping with painkillers, and

R
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Figure 1. An anterior-posterior radiograph of the right hip joint
shows an intertrochanteric fracture of the right femur with separa-
tion of the large and small trochanter.

Figure 2. Anteroposterior radiograph of the right hip joint,
demonstrating the reposition of an intertrochanteric fracture of the
right femur with fixation of the fracture with a short Gamma nail.
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Figure 3. Anteroposterior radiograph of the pelvis, showing the
medial migration of the Gamma nail cervical screw into the pelvic
cavity eight months after osteosynthesis of the right femur, an
irregularly grown intercostal fracture of the right femur

urinary incontinence were the basis for the patient’s
request for medical help.

Upon admission to the hospital’s emergency
department, the patient’s general condition is of moderate
severity. The skin is moderately pale, BH — 20 / min, heart
rate — 90 beats/min, blood pressure — 130/80 mm Hg. The
abdomen is not swollen, palpation is soft, not tense, the
symptoms of irritation of the peritoneum are harmful, and
there is pain in the lower parts of the belly and above the
womb. A catheter removes urine with an admixture of
blood.

An overview radiograph of the pelvis was performed for
the patient (Figure 3). On the radiograph in the pelvic
cavity, there is a metal foreign body - a Gamma nail neck
screw up to 10 cm long and 7 mm thick, which migrated
medially through the acetabulum, an irregularly grown
varus intervertebral fracture of the right femur as a result
of secondary displacement of bone fragments after
migration of the metal tool neck screw - Gamma nail with
two screws for distal blocking in the medullary canal of
the thigh, destruction and osteoporosis of the head of the
right femur.

The patient underwent CT and MRT pelvic
examinations for a more accurate topical diagnosis. CT
examination revealed no neck screw in the Gamma nail
hole. It migrated and was freely located in the pelvic

Figure 4. CT of the pelvis: the neck screw of the Gamma nail was freely located in the pelvic cavity, and the threaded part of
the screw was directed toward the right hip joint
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Figure 5. On an MRT of the pelvic organs: MR is a picture of a foreign body in the bladder cavity with a defect in the right wall.

cavity. The threaded part of the screw was directed
towards the right hip joint (operated hip) (Figure 4).

On the MRT of the pelvic organs, an MR picture of a
foreign body in the bladder cavity with a defect in the
right wall of the bladder was established (Figure 5).

According to the results of a clinical X-ray examination,
the patient was sent to the operating room to remove a
foreign body. After a short preoperative preparation, the
patient underwent surgery under endotracheal anesthesia —
removal of a foreign body — a cervical screw from the
bladder and a Gamma nail from the right femur. During
the operation, a pronounced adhesive process was
detected in the right iliac region, and the mooring lines
were separated. A defect of 0.7 x 1.0 cm was found in the
right wall of the bladder. The bladder was dissected, and a
foreign body (a neck screw) lying freely in the cavity,
with a threaded part facing the right half of the pelvis,
which was removed without technical difficulties, was
revealed. Suturing of the bladder wall was performed, and
an epicystostomy was installed. Serous hemorrhagic
effusion was found in the pelvic cavity. It should be noted
that the gamma nail in the medullary canal was freely
located and removed without any effort. Drains were
installed, and stitches were applied to the wounds in
layers. There were no intraoperative complications. In the
postoperative period, the patient was prescribed antibiotics
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and analgesics. The drainage tube was removed on the
second day. The duration of hospitalization was six days.
The patient was discharged under the supervision of a
urologist and a traumatologist at the place of residence.
The stitches were removed on the 11th day after the
operation. Being examined five weeks after the operation,
the patient does not make any particular complaints, feels
satisfactory, and walks without means of support. The
intervertebral fracture of the right femur fused incorrectly.
The patient was offered an endoprosthesis of the right hip
joint, but he and his relatives refused.

Discussion

According to previous studies, the advantage of the
intramedullary fixation system of a proximal femur
fracture is to reduce intraoperative blood loss, the time of
surgery, and the early load on the operated limb. It is also
reported that good results of using their fixation of
unstable fracture of the proximal femur compared with
bone fixators (19, 20).

Despite the widespread use of intramedullary fixators
for osteosynthesis of proximal femur fractures, they are
characterized by complications such as loss of
repositioning and migration of the cervical screw. Medial
migration of the Gamma nail neck screw is the most
characteristic complication for this fixator. Few cases of
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such a complication are described in well-known
publications (21-29). For many researchers, the origin of
such a complication is still unknown (30-33).

The causes may be iatrogenic damage to the femoral
head during drilling of the femoral neck, improper
installation of the neck screw, excessive early loading,
repeated direct trauma leading to loosening of the screw,
violation of the structure of the neck screw in the nail
hole, etc. (30-33).

In this clinical case, we cannot declare any errors of
osteosynthesis, as a result of which a medial migration of
the cervical screw could occur. Judging by the radiograph
from 07.04.2021, we can say that the reposition of bone
fragments has been achieved well, the cervical-diaphyseal
angle of the femur has been restored, the neck screw is
installed correctly, the length of the neck screw is optimal,
and dynamic and static screws block the proximal section
of the Gamma nail. At first glance, all the stages of
osteosynthesis are adequately performed.

Judging by the X-ray taken after eight months, it is pos-
sible to state the consequences of the secondary displace-
ment of bone fragments, varus deformation of the proxi-
mal femur, migration of the intramedullary nail, and
shortening of the thigh. The removal of the intramedullary
retainer in the medullary canal (in the proximal direction)
is indicated by the deformation of the dynamic and static
screws. An etiological moment can be an early load or a
direct injury, which the patient himself does not report.
Violations of the neck screw installation technique, when
the set screw does not fall into the grooves of the neck
screw, could also serve as causal factors.

According to our assumption, due to the unstable nature
of the intervertebral fracture of the femur as a result of
early and active load on the operated limb, over time, the
Gamma nail shifted within the intraosseous canal, which
led to the migration of the cervical screw in the medial
direction. Weil et al. described a similar mechanism of
medial migration development in the results of biome-
chanical studies (19). Everyone knows that each neck
screw has four grooves, and the correct position of the set
screw in the grooves ensures lateral sliding and prevents
rotation. In this case, the set screw could be outside the
track, or the set screw was loosely tightened to dynamize
the neck screw, leading to the migration of the neck
SCrew.

Possible migration of the cervical screw into the pelvis
is more likely to be observed in bone osteoporosis (34).

Conclusion

In the practice of an orthopedic traumatologist, the mi-
gration of metal structures is an infrequent complication.
However, with the increase in the number of operations on
the human musculoskeletal system, it still occurs. The
migrated metal structure can damage internal organs and
main vessels and threaten the patient’s life. In particular,
the cervical screw of the intramedullary fixation system of
a femoral fracture, due to certain biomechanical features
of the hip joint, as a result of violations of the osteosyn-
thesis technique, can migrate in the medial direction. The
migration of fixators into the pelvic cavity, pleural, and

abdominal cavities are described. In this regard, the trau-
matologist should be aware of the possibility of such
complications after osteosynthesis and its associated risks.
The traumatologist should be able to recognize the etio-
logical factors causing the medial migration of the cervi-
cal screw of the intramedullary retainer. If medial screw
migration is detected, the traumatologist should assess the
function of vital organs and the condition of the main ves-
sels and take measures to safely remove the migrating
fixator from the anatomical cavity of the body in one team
with a surgeon, urologist and vascular surgeon.
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