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Abstract
Treatments including physical manipulation maneuvers have been widely used for the man-
agement of various pain complaints. These maneuvers, although generally considered safe, 
can be associated with serious complications. We report the case of a 37-years-old previous-
ly healthy male patient, who presented to our emergency department (ED) for severe right 
thigh pain and inability to bear weight that developed during a chiropractic session. Imaging 
done at the ED showed a displaced distal femoral shaft fracture. The majority of the compli-
cations of manipulation maneuvers can be as simple as sprains, however, can be drastic or 
life-threatening in certain cases causing cerebrovascular accidents or major orthopedic frac-
tures. Such complications are rare and definitely underreported. A femoral shaft fracture oc-
curring as a result of physical manipulation has not been previously reported in the literature. 
We report a distal femoral shaft fracture that was induced by forceful chiropractic manipulation. 
It is the first to be reported in the literature. This complication should be noted, reported, and 
the necessary precautions are taken to avoid such major adverse events.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Many patients refer to chiropractors, osteopathic physicians, or physiotherapists for 
noninvasive modalities of pain management, especially in the management of nonspecific 
muscular pain of the neck and the lower back [1]. Knowing that these treatments include 
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physical maneuvers that can be forceful, it is necessary that they are performed on selected 
patients who are not at risk of injuries. In addition, the practitioner should have competent 
skills. Otherwise, these treatments can be inadequately performed resulting in dangerous 
outcomes [2].

Vick et al. [3] listed various complications in a retrospective study, which included bone 
fractures, dislocations, disc herniations, and even cerebrovascular accidents. These complica-
tions were reported after chiropractic sessions which included force and high-velocity 
maneuvers [3].

There are no previous cases in the literature reporting femoral shaft fractures resulting 
from physical manipulation. This report describes the case of a 37-years-old healthy male 
patient who was found to have a transverse fracture of the distal femoral shaft that occurred 
during a chiropractic session.

Case Presentation

Written informed consent was obtained from the patient for publication of this case 
report and any accompanying images. This is a 37-years-old healthy male patient, with no 
history of chronic medications use nor any physically enhancing drugs, admitted to our emer-
gency department (ED) for the management of severe right thigh pain and inability to 
ambulate which occurred during a chiropractic session done immediately prior to presen-
tation, before which the patient did not complain of any similar pain or previous history of 
trauma or fractures.

As per the patient, he visited his chiropractor after a 2-week history of low back pain with 
right-sided radiculopathy without consulting any spine specialist. During the chiropractic 
session, and after spinal maneuvers, forceful repetitive flexion and valgus maneuvering were 
applied to the right lower limb that resulted in a popping sensation with sudden onset of 
severe right distal thigh pain with an inability to bear weight. He was transferred by his chiro-
practor to our ED for proper investigations and management of his condition. On physical 
exam, the patient had severe tenderness on palpation of the distal thigh; swelling was also 
identified with intact neurovascular status of the right lower limb. Patient was unwilling to 
flex or extend his knee due to severe pain. Knee X-rays were ordered and showed a right 
displaced distal third transverse femoral shaft fracture (Fig. 1, 2). Hence, a decision to proceed 
with urgent surgical treatment of his fracture by an intramedullary nail was taken.

However, due to financial problems related to third-party payers, the patient was unable 
to undergo the procedure at our university hospital and was transferred to a public hospital 
for surgical management of his femoral shaft fracture. Attempts to contact the patient for 
follow-up were unsuccessful as the telephone number registered in the ED patient’s file was 
unreachable.

Discussion

Several case reports, case series, and systematic reviews describing physical manipu-
lation-induced injuries exist in the literature [2]. The frequency of such injuries is not definite 
and varies between different studies. Under-reporting of such complications may definitely 
mask their prevalence. Frequency varies from 1.3 cases per 100,000 and can be as low as 
0.05–1.46 per 10,000,000 [4, 5]. Physical manipulation can be a safe noninvasive modality of 
pain management, however, serious complications such as spine fractures, radiculopathies, 
myelopathies, and cerebrovascular events have been described [6].
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In a review by Vick et al. [3], these complications were classified as minor and major. The 
minor complications being sprains and rib fractures, and the major ones being cerebrovas-
cular accidents such as vertebral artery dissection in cervical manipulation, major bone 
fracture dislocations, and disc disease [3].

Injuries to the brainstem and spinal cord, and cauda equina that have caused death in 
extreme cases were reported as chiropractic complications by Rinsky et al. [7, 8]. Basilar 
artery thrombosis can result from neck manipulation leading to infarction of the brainstem 
and death in a significant percentage of cases [7].

Vertebral artery dissection after a chiropractor neck manipulation has been reported in 
a middle-aged schoolteacher, requiring treatment with mannitol and a ventriculostomy 
followed by a satisfactory functional recovery [9]. Patients who have a history of coagulation 
defects, aortic dissection or aneurysms, osteoporosis, and use of anticoagulation therapies 
should be handled with caution by practitioners involved in physical manipulation, bearing 
in mind the discussed deadly complications that can take place [2].

The rate of complications due to physical manipulation is considered to be low [4, 5]. 
However, these complications can be serious and can lead to death [7, 8]. Furthermore, there 
exists no solid data about the prevalence of these complications which makes further studies 
crucial for a better evaluation of their risk and frequency [5].

Unfortunately, our patient was transferred to another hospital for surgical management 
of his condition. This is a weakness of this article. However, the main purpose of reporting 
this case is to document and spread awareness of the possible serious complications of 
physical manipulation of the extremities.

Fig. 1. Right knee anteroposterior view X-ray show-
ing a transverse distal third femoral shaft fracture 
with lateral displacement of the distal fragment.
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There have been no previous publications on femoral shaft fractures resulting from 
osteopathic or chiropractic manipulation. There has been only one previous case report 
of a femoral neck fracture in an elderly patient sustained as a result of physical manipu-
lation [10].

Therefore, this is a case report that should be noted. These complications may seem rare; 
however, under-reporting of such occurrences may mask its prevalence.

Conclusion

Using forceful maneuvers in modalities like chiropractic management and osteopathic 
medicine is not always complication-free. These treatments can be associated with mild to 
extremely serious complications including death. Primary care physicians and chiropractors 
should be aware of these complications and rule them out in patients who present after such 
treatment modalities when suspected.

Fig. 2. Right knee lateral view X-ray showing a trans-
verse distal third femoral shaft fracture.
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