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Review Article

Introduction
Medial tibial stress syndrome (MTSS) is characterized by pain 
or discomfort of the leg secondary to repetitive stresses.[1] It 
affects approximately 35% of athletes and is considered one of 
the most prevalent overuse‑induced pain in this population.[2] 
Furthermore, up to 70% of runners may develop an overuse 
injury including MTSS over a 1‑year period.[3] MTSS has been 
noticed in running along with other sports such as American 
football and basketball.[4] In soccer, overuse injuries including 
shin splints represent 18.5% of hindering injuries.[5] Although 
MTSS is one of the most common causes of exercise‑related 
leg pain among different populations, its exact cause is still 
unclear.[2,6] MTSS requires early detection and management. 
Otherwise, limitations due to repetitive stresses will ensue.[7]

This review article aims to evaluate, discuss, and summarize 
findings	in	the	literature	about	MTSS.

Pathogenesis and Risk Factors
The exact cause and pathophysiology behind MTSS are still 
unclear; however, multiple risk factors have been discussed 
thoroughly in the literature.[8‑11]

A mechanism of developing MTSS can be possibly 
explained by repetitive stress inducing microdamage higher 
than the repair threshold. This type of stress on a bone is 
unlike the optimal stress with adequate rest where the bone 
strengthens instead. It is also thought that MTSS can occur 
when individuals have increased bending forces on the tibia 
exceeding the opposing strength of leg muscles.[12,13] MTSS 
has been linked to periostitis or repeated tibial bending and 
bowing.[9,14,15] Multiple contributory factors to the periostitis 
are related to the training intensity and training surfaces.[6] 
Moreover, training errors such as a sudden increase in training 
volume, along with aging footwear, is one of the more common 
causes of MTSS, especially on the hard surfaces.[13,16] A relation 
between MTSS and the crural fascia of the deep posterior 
compartment has been suggested in the literature. Muscles that 
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are thought to be involved are soleus and tibialis posterior as 
both can cause periosteal traction. It has also been suggested 
that	the	contractions	of	flexor	digitorum	longus	increase	the	
strain on the tibial fascia.[17,18] Beck and Osternig concluded in 
their study that MTSS can be induced by muscle traction of the 
periosteum with the soleus being the major one.[17] Magnetic 
resonance imaging (MRI) showed abnormalities over the 
soleus origin, which proposes its association with MTSS.[19] 
Hence, MTSS is also known as soleus syndrome.[20] Based on 
the	findings	of	several	studies,	MTSS	is	not	a	compartment	
syndrome since measured compartment pressures were normal 
although other authors reported variation in compartment 
pressures among MTSS patients.[2,15,21]

According to a systemic review and meta‑analysis conducted 
in 2013, females are more prone to develop MTSS.[11] In this 
regard, a study involving naval recruits revealed that 53% of 
females and only 28% of males had MTSS.[22] Other proven risk 
factors are a previous history of MTSS, history of orthotics use, 
and increased hip external rotation range of motion in males. 
Modifiable‑risk	 factors	 include	 increased	body	mass	 index,	
which	is	significantly	associated	with	MTSS	among	high	school	
runners as well as intense training. Increased navicular drop, 
which can be detected clinically, is also a risk factor for MTSS.
[11,22,23]	Furthermore,	increased	plantar	flexion	of	the	ankle	joint	
is associated with MTSS.[24]	Overpronation,	causing	flatting	of	
the foot and the lower leg to rotate inward, is also a possible 
risk factor, but it has not been shown to be important during the 
stance phase.[6,10] Oversupination, which causes the foot to roll 
outward too much during foot contact with the ground, increases 
stress in the distal tibia. Sobhani et al. studied the anthropometric 
variants including the navicular drop, lateral tibial length, and 
iliospinal and trochanteric heights along with a hip range of 
motion discrepancies in an internal and external rotation. The 
aforementioned	variants	were	all	significantly	different	among	
people with MTSS compared to healthy individuals.[25] After 
using fluoroscopic imaging while running, a recent paper 
showed that deformities of the medial and lateral longitudinal 
arches	associated	with	significantly	higher	angular	changes	were	
all linked to MTSS. After the heel strike, they also observed 
a	 significant	 anterior	displacement	of	 the	medial	 and	 lateral	
longitudinal arches. Moreover, there was an inferior displacement 
in both arches at certain timings following the heel strike in the 
MTSS group.[26] Patients with MTSS had a higher subtalar range 
of motion following the analysis of one forward step, unlike the 
talocrural	joint,	which	had	no	significant	difference	in	the	range	
of motion between individuals with or without MTSS.[27]

Clinical Presentation
Patients with MTSS commonly present with bilateral pain or 
aches along the medial side of the tibia usually distally.[6] The 
middle portion of the medial tibia is a common site for pain 
as well. However, shin splints may involve any part of the leg. 
Pain is usually described as dull and often more aching if felt on 
the lateral side. Pain is aggravated by activity and relieved by 
rest; it is frequently felt at the beginning of an exercise and then 

decreases in intensity with further activity. Pain is often worse 
the next morning but may ease off over time. In severe and 
prolonged MTSS, pain can be felt even at rest. Radiations to 
the foot and dysesthesia have been reported. These presenting 
symptoms are similar in other overuse injuries such as stress 
fractures. Thus, a high index of suspicion is required.[1,6,13]

In the examination, it is emphasized that the physician starts 
with inspection looking for suggestive signs such as worn 
out shoes or abnormalities such as limb length discrepancy.[4] 
Although there are multiple signs of MTSS such as pain on 
hopping and pain on percussion, diffuse tenderness over the 
posteromedial border of the tibia has been shown to be the 
most sensitive sign [Figure 1]. MTSS patient can also present 
with mild swelling characterized by subcutaneous thickening 
of the tibial border. This should be differentiated from palpable 
callus. The examination may reveal weakness and pain on 
passive stretching.[1,2] It is important clinically to exclude 
stress fracture, which has more localized pain, tenderness, 
and edematous changes. Moreover, conditions such as chronic 
exertional compartment syndrome, tendinitis, vasculitis, nerve 
impingement, and popliteal artery entrapment should also be 
considered when assessing patients with MTSS.[13,28,29]

Investigation
The importance of imaging modalities in the presence of 
accurate and suggestive history and physical examination 
has been questioned. However, they are often necessary to 
rule out other possible causes such as a stress fracture and 
chronic exertional compartment syndrome. The imaging 
modalities include radiographs, computed tomography (CT), 
MRI, and bone scintigraphy. Radiography is mainly used 
to rule out stress fracture even though the fracture may not 
be evident until 2 weeks when callus starts to form. It may 
also show posteromedial periosteal reaction, but it is not as 
clear as the reaction seen in other imaging modalities.[30‑32] 
According to Gaeta et al., all long‑distance runners had CT 
scan	abnormalities.	The	CT	scan	findings	are	classified	 into	

Figure 1: How to palpate the posteromedial aspect of the tibia to elicit 
tenderness in medial tibial stress syndrome
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three types. Type 0 was normal. Type 1 shows distributed and 
slightly reduced cortical attenuation without osteopenia. Type 2 
shows osteopenia with or without cavitations or striations. The 
majority	of	asymptomatic	runners	had	Type	0	CT	scan	findings.	
On the other hand, all symptomatic tibiae were of Type 2 with 
MTSS as the main cause.[31]	Bone	scintigraphy	can	confirm	
MTSS with a sensitivity rate of 74%–84% [Figure 2]. The lesion 
in the affected site is most likely due to osteoblast activation by 
periosteal irritation. A way to distinguish between stress fracture 
and MTSS is the diffuse uptake that is most evident in the third 
phase in triple‑phase bone scintigraphy, unlike stress fracture, 
which is more localized and tends to be positive in all phases. 
A disadvantage of bone scintigraphy is the high false‑positive 
rate demonstrated by the presence of pathological changes in 
80% of asymptomatic athletes.[13,29] MRI is the most sensitive 
imaging modality in MTSS with a sensitivity rate of 88%.[30] 
Unilateral bone marrow edema was the most prominent MRI 
finding	seen	in	64%	followed	by	periosteal	edema	(35%).[19,33] 
Individuals with clinical MTSS can also have a normal MRI 
scan. A disadvantage of MRI in MTSS is the positive association 
between chronicity and normal scans.[19,33]	Biopsy	findings	in	
MTSS	are	characterized	often	by	fibrous	thickening	and	rarely	
infiltration	by	chronic	inflammatory	cells.	However,	histology	
in MTSS is inconclusive. Bhatt et al. reported that there was no 
correlation	regarding	periosteal	reaction	between	the	findings	
of bone scans and periosteal histological specimens in patients 
who underwent surgery.[34]

Prevention
Overstress avoidance has been described as a measure that can 
be used to prevent MTSS. This is of great importance since 
repetitive injuries usually accumulate before the appearance of 
symptoms.[35] It has been claimed that 50% of running‑related 
injuries are secondary to training errors. Prevention can 
be accomplished by awareness and education about 
running‑induced injuries, warm‑up and stretching exercises, 
suitable footwear, and gradual exercise programs; however, the 
benefits	of	all	these	measures	are	controversy	and	carry	limited	
evidence.[36,37]	Shoe	modifications,	 such	as	 shock	absorbing	
insoles, help to prevent MTSS. Pronation‑controlled insoles 
are	also	beneficial,	especially	to	people	with	a	navicular	drop.

Treatment
The main goals of MTSS treatment are pain relieve and return 
to a pain‑free activity. In the acute stage, rest along with ice 

application is shown to be the most effective treatment method.[38] 
Acetaminophen	and	nonsteroidal	anti‑inflammatory	drugs	can	
be used for analgesia. The evidence on injecting corticosteroids, 
platelet‑rich plasma, or prolotherapy for MTSS is very limited.[4] 
Thus, it is believed that they should not be routinely administered.

Physical therapy, through heel cord stretching and calf muscle 
strengthening exercises, has been implemented for patients 
with MTSS.[39,40] Furthermore, the extracorporeal shockwave 
therapy	can	be	beneficial.[41,42] It is not advised to use pneumatic 
leg braces as it has been shown that they are ineffective.[43]

Once pain has been relieved, the treatment should focus 
mainly	 on	 training	modification.	This	 can	 be	 achieved	 by	
50% reduction in training frequency and intensity as well as 
the running distance.[4,14]

Surgical options consist of posterior fasciotomy with or without 
cauterization of the posteromedial ridge of the tibia.[44,45] According 
to Yates et al., surgery reduced pain in athletes by 72% on the 
visual pain analog scale.[44] A case series involving 34 MTSS 
patients showed an overall effectiveness of fasciotomy of the 
posterior compartment where 78% of the patients had either good 
or excellent outcome.[45] As the majority recover with conservative 
treatment, surgery is reserved for recalcitrant cases.[40]

Summary
MTSS is characterized by pain or discomfort of the leg 
secondary to repetitive stresses. The exact cause and 
pathophysiology behind MTSS are still unclear. Patients 
usually complain of pain in the lower half of the medial tibia. 
Diffuse tenderness over the posteromedial border of the tibia 
has been shown to be the most sensitive sign. Various imaging 
modalities	 can	 be	 utilized	 to	 either	 confirm	 the	 diagnosis	
of MTSS or rule out other causes of similar presentation. 
Overstress avoidance is the main preventive measure of MTSS. 
The main goals of MTSS treatment are pain relieve and return 
to pain‑free activities. In the acute stage, rest along with ice 
application is shown to be the most effective method. As the 
majority recovers with conservative treatment, surgery is 
reserved for recalcitrant cases.
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