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lthough tibial shaft fractures are common among long bone frac-
tures, there is no consensus on the priority of the treatment. There
are many treatment options in the management of tibial fractures

including conservative treatment, internal fixation with plaque screws, in-
tramedullary nailing and external fixator.1 According to the literature, in-
tramedullary nails and plate-screws are the most frequently used surgical
treatment options for tibial shaft fractures, while external fixators are the
mainstay in the management of open fractures.2

CASE REPORT

The 33-year-old woman in the third trimester of her 3rd pregnancy admit-
ted to emergency department with the complaints of severe pain in the leg
and difficulty in stepping on. In her previous 2 gestations, the patient de-
livered via normal vaginal route and she had no history of smoking or al-
cohol consumption. Her laboratory results and ultrasound follow-up were
in normal range during her pregnancy and the fetal development was also
considered as normal. Ultrasonography examination was consistent with
36th week of gestation and did not reveal any obstetric pathology. Fetal car-
diotocography showed normal cardiac activity and beat-to-beat variability.

Intramedullary Nailing at 36 Weeks of Gestation:
An Effective Surgical Option for Tibial Fracture

AABBSS  TTRRAACCTT  Nowadays, tibial shaft fractures are a frequently encountered among orthopedic trau-
mas. Although there are many treatment options for tibial shaft fractures, currently the gold stan-
dard is intramedullary nailing. Tibia fractures rarely occur in the 3rd trimester of pregnancy. The
treatment of tibial shaft fractures during pregnancy is controversial, and there are quite few papers
in the literature. We applied the intramedullary nailing method in tibial shaft fracture in a woman
at the 36th week of pregnancy. No complications occurred in the mother or fetus during or after sur-
gery. The patient gave birth with cesarean section due to fetal distress in another hospital 2 weeks
after discharge in the 38th gestational week. Herein, we aimed to present successful treatment of a
tibial shaft fracture with intramedullary nailing which occurred during late period of pregnancy,
with the review of literature.
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In the patient with pathological movement in the
lower right extremity, a long splint was applied to
the leg, considering as the diagnosis of tibia frac-
ture. The neurovascular examination of the right
lower extremity was normal. Tibia lateral radiog-
raphy was taken with a lead shield which re-
vealed displaced shaft fracture (Figure 1). The
patient was informed about the operations to be
done. The request form was taken. Surgical in-
tervention was planned for the patient after con-
sulted to anesthesiologist. The patient was taken
to the surgical table in the supine position. After
spinal anesthesia, the side of the tibial fracture
was sterilized. Knee was taken at 90 degree flex-
ion and infrapatellar incision was made in front
of the knee. After patella was lateralized, proxi-
mal tibia was reached and suitable entry point for
nail was found. With the help of the guyt wire,
intramedullary nail with distal locking was
placed (Figure 2) (The tibial nail manufactured
by Tasarımmed, Istanbul, Turkey). The patient
was also monitored with a fetal monitor during
the operation. No abnormal finding was detected
in the fetus. Postoperatively, the patient under-
went fetal heart rate follow-up and obstetric ul-
trasonography. There was no obstetric pathology.
She was discharged after 3 days of hospitalization
in the orthopedics clinic. Two weeks later, our
patient gave birth a healthy baby via cesarean
section due to fetal distress indication in another
hospital having Apgar score of 7 and 9 points at
the 1st and 5th minutes, respectively. The patient
was mobilized at the post-op first month with a
complete range of motion in the knee joint with
the help of a crutch, and she was free of neu-
rovascular problem. Post-operativ radiographs at
the end of first month are demonstrated in (Fig-
ure 3, Figure 4). The patient was recommended
to leave the use of crutch. In the literature re-
view, we found only a few publications about the
treatment and follow-up of the tibial shaft frac-
tures occurred at the 36th week of pregnancy.3-7

We aimed to present the management and surgi-
cal treatment of a tibial fracture of a pregnant
woman at the 36th week of gestation, together
with the literature review.
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FIGURE 1: Tibia Pre-operative lateral radiograph of the tibia reveals shaft fracture.

FIGURE 2: The tibial intramedullary nail with distal lock manufactured by Tasa-
rımmedR, Istanbul,Turkey.

FIGURE 3: Tibia Antero-posterior radiograph at the 1st month after surgery.



DISCUSSION

Fractures in pregnancy are uncommon. Although
vertebra fractures are the most common fractures
during pregnancy in literature, an ankle is the most
common fracture region in a study by Herath et al.
and is almost evenly distributed between the sec-
ond and third trimesters.8,9 Most of the falls that
occur in pregnancy are in the second and third
trimester. Half of these falls usually result in lower
extremity fractures. Possible pre-disposing causes
of fall risks include changes in gait, balance, centre
of gravity and inability to see foot placement.10

Trauma has been shown to be the leading cause of
non-obstetric deaths in pregnant women, with ma-
ternal overall mortality rate from 6% to 7% and
fetal mortality in major trauma cases ranges from
55% to 65%.11,12 In a recent study conducted in our
center on 179 pregnant women exposed to trauma,
maternal mortality rate was found as 2.8%.13 Long
bone fractures after trauma are mostly seen in the
tibial bone due to its localization, complications of
which are frequent and its treatment is controver-
sial.14 Today, intramedullary nailing is commonly
used in the treatment of tibial shaft fractures, due
to low complication rates, the success of the frac-
ture stabilization and to allow early mobilization.15

The treatment of tibial shaft fractures in the third

trimester of the pregnancy is still controversial.
Since there are few publications in the literature, a
consensus on the management of this situation has
not been established yet. In case of orthopedic
emergencies, the patient should be treated imme-
diately, regardless of the pregnancy status of the
patient.12 If conservative treatment is planned, or
if tibia fracture surgery is postponed after delivery,
the tibia stability should be provided with above-
knee plaster. In this case, however, the mobility of
the patient will be reduced. This will increase the
risk of deep vein thrombosis (DVT) existing in
pregnancy and will require a longer DVT prophy-
laxis. Moreover, the above-knee casting for tibia
fracture in pregnant results in difficulties in nor-
mal vaginal delivery.4,6,15,16 We decided to use a dis-
tal-locked intramedullary nail for the tibial shaft
fracture of our pregnant patient. In this way, we
aimed to ensure mobilization of the patient as early
as possible, provide easier delivery and make the
care of her baby more comfortable after birth.
Low-dose heparin prophylaxis was administered to
the patient before and after delivery.

Radiation exposure is another risk factor for
the fetus. The development of the central nervous
system  is more rapid in the first trimester, so fetus
is more sensitive to radiation during this period.
After the 25th week of pregnancy, the fetus be-
comes more resistant to radiation, but the cumula-
tive effect of radiation is more important. The fetus
may expose up to 100  milligray dose of irradiation.
There are publications in the literature reporting
that X-rays can be used during surgical interven-
tion as long as the radiation is administered safely
and this dose is not exceeded.17 On the other hand,
giving anesthesia to the pregnant patients for sur-
gical treatment of the tibia fracture may have side
effects on the fetus and mother. This is a frighten-
ing situation for both the doctor and the patient,
when planning surgical treatment for the tibia frac-
ture. Since anesthetic agents have effects on both
mother and baby, pregnancy anesthesia becomes
more complex. Although no teratogenic side effects
of anesthetic agents have been shown, surgical in-
terventions planned for pregnancies should be
avoided in the first trimesters where the organo-
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FIGURE 4: Tibia Lateral radiograph at the 1st month  after surgery.
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genesis is completed and, if possible, postponed to
the second trimester. During the period from the
second trimester to the delivery, the fetus will be
less affected by surgical interventions performed to
the mother.18 Our patient underwent spinal anes-
thesia. No problems were encountered in the post-
operative period.

In the intramedullary tibial nailing, exposure
to fluoroscopy during distal locking of the tibia
takes almost half of the entire operation time. It has
been reported that mean fluoroscopy exposure is
17.9 minutes in the literature.19 We also used a dis-
tal tibial intramedullary system to reduce the time
of surgery and radiation exposure. In our case dis-
tal locking took about 3 minutes and we used a sin-
gle dose fluoroscopic image here. After locking the
distal screw with guide wire inserted through the
intramedullary space, we decided that the guide
wire was in the distal screw when it could not be
advanced. The same procedure was repeated in the
2nd distal screw. In order to reduce the exposure of
the mother and fetus to fluoroscopy, the maternal
abdomen was covered with a lead-protective
apron. The management of these fractures requires
a multi-disciplinary approach, with orthopaedic,
obstetric, endocrinology and anaesthetic reviews
to optimise maternal and foetal outcomes.9 The
treatment of fractures during pregnancy must take
into account the associated morbidity for the
mother and risks for the foetus. Generally, surgical
intervention during the second trimester is pre-
ferred in order to avoid spontaneous abortions and
pre-term delivery.20 However, if indicated, surgery
should never be denied, regardless of trimester.21

The type of fracture (open or closed), localization,
age of the patient and the best fixation position that

the fracture can heal easily are the main consider-
ations. In addition, avoiding potential harm to the
mother and fetus, ensure the comfort of mother
and the newborn are other important issues.

We believe that using an distal-locking in-
tramedullary nailing is a safe and proper option in
the surgical treatment of tibial shaft fractures in
pregnant patients to provide early postoperative
maternal mobilization, comfort and good baby
care, if the obstetric examination and obstetric ul-
trasound are normal.

IInnffoorrmmeedd  CCoonnsseenntt

Written informed consent was obtained from patient as to
share case report.

SSoouurrccee  ooff  FFiinnaannccee

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct
connection with the research subject, nor from a company that
provides or produces medical instruments and materials which
may negatively affect the evaluation process of this study.

CCoonnfflliicctt  ooff  IInntteerreesstt

No conflicts of interest between the authors and /or family
members of the scientific and medical committee members or
members of the potential conflicts of interest, counseling, ex-
pertise, working conditions, share holding and similar situa-
tions in any firm.

AAuutthhoorrsshhiipp  CCoonnttrriibbuuttiioonnss

IIddeeaa//CCoonncceepptt::  Sezai Özkan, Cihan Adanaş; DDeessiiggnn::  Hasan Onur
Arik; AAuuddiittiinngg//CCoonnssuullttaannccyy::  Erbil Karaman; DDaattaa  CCoolllleeccttiioonn
aanndd//oorr  PPrroocceessssiinngg::  Erbil Karaman; AAnnaallyyssiiss  aanndd//oorr  IInntteerrpprreettaa--
ttiioonn::  Sezai Özkan; SSoouurrccee  SSeeaarrcchh::  Cihan Adanaş; AArrttiiccllee  WWrriitt--
iinngg::  Sezai Özkan; CCrriittiiccaall  RReevviieeww::  Hasan Onur Arık; RReessoouurrcceess
aanndd  FFuunnddiinngg::  Erbil Karaman; IInnggrreeddiieennttss::  Cihan Adanaş.



Sezai ÖZKAN et al. Turkiye Klinikleri J Case Rep. 2019;27(1):38-42

42

1. Keating JF, Kuo RS, Court-Brown CM. Bifocal
fractures of the tibia and fibula. Incidence,
classification and treatment. J Bone Joint Surg
Br. 1994;76(3):395-400. [Crossref] [PubMed]

2. Rudge W, Newman K, Trompeter A. Fractures
of the tibial shaft in adults. Orthopaedics and
Trauma. 2014;28(4):243-55. [Crossref]

3. Ahmad MA, Kuhanendran D, Kamande IW,
Charalambides C. Accelerated tibial fracture
union in the third trimester of pregnancy: a
case report. J Med Case Rep. 2008;9:44.
[Crossref] [PubMed] [PMC]

4. Bozkurt C, Sarikaya B. A surgical opinion in a
36-week pregnant with tibia fracture: in-
tramedullary nailing. Case Rep Orthop.
2016;2016:1454835. [Crossref]

5. Bharathan R, Duckett J, Jain S. An unusual
indication for caesarean section: lower limb
fracture. J Obstet Gynaecol. 2008;28(6):648-
9. [Crossref] [PubMed]

6. Sorbi F, Sisti G, Di Tommaso M, Fambrini M.
Traumatic tibia and fibula fracture in a 36
weeks’ pregnant patient: a case report.
Ochsner J. 2013;13(4):547-9. [PubMed]
[PMC]

7. Walsh G, Mustafa G, Halder SC, Chapman
JA. Tibial nailing during pregnancy: a safe op-
tion. Eur J Trauma Emerg Surg. 2008;34(1):
80-2. [Crossref] [PubMed]

8. Kovacs CS. Maternal mineral and bone me-
tabolism during pregnancy, lactation and post-
weaning recovery. Physiol Rev. 2016;96(2):
449-547. [Crossref] [PubMed]

9. Herath M, Wong P, Trinh A, Allan CA, Wallace
EM, Ebeling PR, et al. Minimal-trauma ankle
fractures predominate during pregnancy: a 17-
year retrospective study. Arch Osteoporos.
2017;12(1):86. [Crossref] [PubMed]

10. Dunning K, LeMasters G, Bhattacharya A. A
major public health issue: the high incidence
of falls during pregnancy. Matern Child Health
J. 2010;14(5):720-5. [Crossref] [PubMed]

11. Barraco RD, Chiu WC, Clancy TV, Como JJ,
Ebert JB, Hess LW, et al; EAST Practice Man-
agement Guidelines Work Group. Practice
management guidelines for the diagnosis and
management of injury in the pregnant patient:
the EAST Practice Management Guidelines
Work Group. J Trauma. 2010;69(1):211-4.
[Crossref] [PubMed]

12. Ali J, Yeo A, Gana TJ, McLellan BA. Predic-
tors of fetal mortality in pregnant trauma pa-
tients. J Trauma. 1997;42(5):782-5. [Crossref]
[PubMed]

13. Ferguson M, Brand C, Lowe A, Gabbe B,
Dowrick A, Hart M, et al; Victorian Orthopaedic
Trauma Outcomes Registry (VOTOR) Re-
search Group. Outcomes of isolated tibial
shaft fractures treated at level 1 trauma cen-
tres. Injury. 2008;39(2):187-95. [Crossref]
[PubMed]

14. Höntzsch D, Weller S, Perren SM. [A new
general orthopedic universal intramedullary
nail for the tibia. Clinical development and ex-
periences]. Aktuelle Traumatol. 1989;19(6):
225-37. [PubMed]

15. McGoldrick NP, Green C, Burke N, Quinlan C,
McCormack D. Pregnancy and the or-
thopaedic patient. Orthopaedics and Trauma.
2012;26(3):212-9. [Crossref]

16. Anastopoulos G, Ntagiopoulos PG, Chissas
D, Papaeliou A, Asimakopoulos A. Distal lock-
ing of tibial nails: a new device to reduce radi-
ation exposure. Clin Orthop Relat Res.
2008;466(1):216-20. [Crossref] [PubMed]
[PMC]

17. Timins JK. Radiation during pregnancy. N J
Med. 2001;98(6):29-33. [PubMed]

18. Kuczkowski KM. Nonobstetric surgery during
pregnancy: what are the risks of anesthesia?
Obstet Gynecol Surv. 2004;59(1):52-6.
[Crossref] [PubMed]

19. Suhm N, Messmer P, Zuna I, Jacob LA,
Regazzoni P. Fluoroscopic guidance versus
surgical navigation for distal locking of in-
tramedullary implants. A prospective, con-
trolled clinical study. Injury. 2004;35(6):
567-74. [Crossref]

20. Baldwin EA, Borowski KS, Brost BC, Rose
CH. Antepartum nonobstetrical surgery at
≥23 weeks’ gestation and risk for preterm de-
livery. Am J Obstet Gynecol. 2015;212(2):232.
e1-5.

21. Committee on Obstetric Practice and the
American Society of Anesthesiologists. Com-
mittee Opinion No. 696. Nonobstetric surgery
during pregnancy. Obstet Gynecol. 2017;
129(4):777-8. [Crossref] [PubMed]

REFERENCES

https://www.ncbi.nlm.nih.gov/pubmed/28333816
https://doi.org/10.1097/AOG.0000000000002014
https://doi.org/10.1016/S0020-1383(03)00312-7
https://www.ncbi.nlm.nih.gov/pubmed/14707749
https://doi.org/10.1097/01.OGX.0000103191.73078.5F
https://www.ncbi.nlm.nih.gov/pubmed/11419187
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2505307
https://www.ncbi.nlm.nih.gov/pubmed/18196396
https://doi.org/10.1007/s11999-007-0036-z
https://www.ncbi.nlm.nih.gov/pubmed/2575851
https://www.ncbi.nlm.nih.gov/pubmed/2575851
https://www.ncbi.nlm.nih.gov/pubmed/17825303
https://doi.org/10.1016/j.injury.2007.03.012
https://www.ncbi.nlm.nih.gov/pubmed/9191656
https://doi.org/10.1097/00005373-199705000-00005
https://www.ncbi.nlm.nih.gov/pubmed/20622592
https://doi.org/10.1097/TA.0b013e3181dbe1ea
https://www.ncbi.nlm.nih.gov/pubmed/19672702
https://doi.org/10.1007/s10995-009-0511-0
https://www.ncbi.nlm.nih.gov/pubmed/28965301
https://doi.org/10.1007/s11657-017-0380-x
https://www.ncbi.nlm.nih.gov/pubmed/26887676
https://doi.org/10.1152/physrev.00027.2015
https://www.ncbi.nlm.nih.gov/pubmed/26815496
https://doi.org/10.1007/s00068-007-6165-y
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3865835
https://www.ncbi.nlm.nih.gov/pubmed/24358005
https://www.ncbi.nlm.nih.gov/pubmed/19003670
https://doi.org/10.1080/01443610802378298
https://doi.org/10.1155/2016/1454835
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2265291
https://www.ncbi.nlm.nih.gov/pubmed/18261239
https://doi.org/10.1186/1752-1947-2-44
https://doi.org/10.1016/j.mporth.2014.03.002
https://www.ncbi.nlm.nih.gov/pubmed/8175840
https://doi.org/10.1302/0301-620X.76B3.8175840

