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Introduction

Carpal Tunnel Syndrome (CTS) results from compression of the 
median nerve inside the carpal channel.
Paget1 described compression of the median nerve in the carpal 
tunnel after trauma. Marie and Foix2 described the histopathology 
of carpal tunnel syndrome, correlating it with mechanical com-
pression of the median nerve. Learmonth3 performed the first 
decompressive surgery. Phalen4 described a test for evaluation 
of median nerve compression. Semple and Cargil5 compared 
the results of several types of surgical incisions, concluding that 
there is no influence in terms of results, excepting with transversal 
incisions. Sunderland6 described the physiopathology of carpal 
tunnel syndrome, in which he attributed to the initial lesion an 
intrafunicular anoxia caused by obstruction of the intraneural ve-
nous return, produced by a pressure increase in the carpal tunnel 
of any nature.
Carpal tunnel syndrome occurs more frequently in patients be-
tween 40 and 60 years of age, and is more common among 

ABSTRACT

Objective: To determine whether a biopsy of the synovia of the 
carpal tunnel is able to identify systemic diseases that were not 
diagnosed by clinical examination and laboratory tests. Methods: 
Anatomical pathology P examinations of synovial tissue were per-
formed in 46 patients that underwent open carpal tunnel release. 
Anatomical pathology examination with hematoxylin-eosin stai-
ning determined the intensity of the inflammatory process and the 
authors proposed a new classification of the injury according to 
the intensity of the inflammatory process. Results: The anatomical 
pathology examination showed that 56.6% were classified as grade 
I (unchanged inflammation), 32.6%, grade II (leukocyte infiltration 

and moderate fibrosis), 4.3%, grade III (leukocyte infiltrate and 
intense fibrosis, the presence of fibrin and vascular neoformation) 
and 6.5%, grade IV (changes described above associated with the 
presence of local calcification and giant cells). Two patients with 
amyloidosis were classified as grade I and II and no stockpiles 
of amyloid material were found on their slides. Two patients with 
hyperparathyroidism and another with chronic kidney failure were 
classified as grade IV. Conclusion: Synovial biopsy of the carpal 
tunnel did not make early diagnosis of potential systemic diseases 
in patients with carpal tunnel syndrome, and adds extra costs to 
the procedure.
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women.7-9 Any condition that increases the content or that 
decreases the continent of the carpal tunnel may start off the 
symptoms. Among the systemic conditions that can lead to 
CTS, we emphasize rheumatoid arthritis, kidney failure, hypo-
thyroidism, diabetes mellitus, amyloidosis, pregnancy, Ray-
naud’s phenomenon and obesity. Local causes such as Colles’ 
fracture, edema resulting from trauma or infection and tumors,10 
are among the agents that trigger the disease. CTS can also be 
associated with De Quervain’s tenosynovitis, rhizarthrosis and 
trigger finger.

Paresthesia in the median nerve territory is the most frequent 
syndrome, and in more severe cases, wakes the patient up during 
the night. The clinical diagnosis is confirmed by the compression 
test of the examiner’s thumb on the topography of the carpal 
tunnel11 and by Tinel’s12 and Phalen’s4 signs. The elevation test 
of the affected upper limb, insufflating the sphygmomanometer 
cuff on the arm between systolic and diastolic pressures, repro-
duces the symptoms. Atrophy of the thenar eminence is present 
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Figure 1 – L-shaped ulnar access.

Figure 2 – Grade 1 - Absence of inflammatory changes.
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in the more severe and long-lasting cases. It is considered that 
electroneuromiography presents sensibility of 90% and specificity 
of 60%.13 Ultrasonography, magnetic resonance and computed 
tomography are imaging exams reserved for cases in which the 
etiology arises from an expansive process.
The treatment of CTS should be based on its etiology. Local factors 
should be removed and systemic factors, corrected.
Patients with slight symptoms respond well to non-surgical mea-
sures such as non-hormonal anti-inflammatory drugs (NHAI), 
physiotherapy and orthosis. Some authors advocate the local in-
filtration of corticosteroids in cases in which thenar eminence does 
not present atrophy. Clinical intractability leads to the need for 
surgical treatment, which can be open or endoscopic.14-20 Anterior 
displacement of the median nerve, its adherence to the transverse 
carpal ligament and reflex sympathetic dystrophy are some of the 
possible complications of surgical treatment.21

The aim of this study is to evaluate the need to perform routine 
anatomopathological examination on patients with CTS and to 
analyze the impact of biopsy performance on the cost of the 
procedure.

Material and Method

During the period from January 1996 to November 2002 forty-six 
surgeries were performed for CTS treatment in our service. The 
surgical option was by the open route, with “L” shaped ulnar ac-
cess22 (Figure 1), executing the opening of the transverse carpal 
ligament, external epineurotomy of the median nerve and biopsy of 
the synovia of the carpal tunnel. All the procedures were performed 
by the same surgeon.
The results of the anatomopathological exams were analyzed 
and classified according to the intensity of the inflammatory pro-

cess, following the classification proposed by the authors. The 
slide staining method was with hematoxylin-eosin. This classifi-
cation involves:
Grade I: unchanged inflammation. (Figure 2)

Grade II: modest leukocyte infiltrate and fibrosis, besides hyalino-
sis∗. (Figure 3)

Figure 3 – Grade 2 – Discrete mononuclear leukocyte infiltrate and fibro-
sis, besides hyalinosis.

Grade III: intense leukocyte infiltrate and fibrosis, presence of fibrin 
and vascular neoformation. (Figure 4)
Grade IV: the alterations described above associated with the pre-
sence of local calcification and giant cells. (Figure 5)
The study was approved by the Committee of Ethics in Research 
of our institution.

* Deposition of unstructured, amorphous, translucent and acidophilus material in the interstice.
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Figure 4 – Grade 3 – Intense mononuclear leukocyte infiltrate and fibrosis, 
presence of fibrin and vascular neoformation. 

Figure 5 – Grade 4 – The same as grade 3 and the presence of local 
calcification and of giant cells.

Figure 6 – Results encountered according to the intensity of the inflam-
matory process.
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Results

Distribution by gender was 86.9% for females and 13.1% for males. 
The right side was affected in 64.5% and the left, in 35.5%. Age 
ranged from 21 to 86 years, with mean age of 51 years.
In the anatomopathological evaluation, 56.6% of the slides were 
classified as grade I, 32.6% as grade II, 4.3% as grade III and 6.5%, 
as grade IV. (Figure 6)
Two patients with amyloidosis were categorized in grades I and 
II and no deposition of amyloid material was found on the sli-
des of these patients. Two patients that presented hyperpara-
thyroidism and another with chronic kidney failure were classified 
as grade IV.

Discussion

Surgical indication was based on clinical intractability and on the 
exclusion of corrigible systemic causes that could cause compres-
sive symptoms.

The anatomopathological examination of the synovia of the carpal 
tunnel of patients treated surgically was performed as routine. The 
goal was to identify at an early stage pathologies not diagnosed 
clinically or by laboratory exams.
All the patients operated in the six-year period were included in the 
study and their distribution in relation to gender, age and affected 
side was similar to that found in literature.7-9

The route of access used for the performance of the surgery 
was the “L” shaped ulnar access,22 modification of the route pro-
posed by Tubiana,23 which crosses the palmar crease in a zigzag 
pattern.
An anatomopathological classification of the synovial tissue of 
the carpal tunnel was used to facilitate the analysis of the biopsy 
results, based on the intensity of the local inflammatory process. 
Grade I represents the absence of inflammatory alterations. Grade 
II shows discrete leukocyte infiltrate and fibrosis, besides hyalino-
sis. At grade III, there are intense fibrosis and leukocyte infiltrate, 
besides vascular neoformation. At grade IV, besides the lesions 
described, the presence of local calcification and giant cells is 
also observed. 
Most of the patients (56.6%) did not present inflammatory process 
in the synovial tissue (grade I). Leukocyte infiltrate was observed 
in 43.4%. Patients with known diagnosis of hyperparathyroidism 
showed the presence of mononuclear inflammatory infiltrate, multi-
nuclear giant cells and calcification focuses, characterizing moder-
ate chronic synovitis, and were classified as grade IV. The same 
finding was observed in individuals with chronic kidney failure.
In the patients with amyloidosis, the presence of amyloid deposits 
was not observed on the slides. One of the patients did not present 
inflammatory infiltrate (grade I) and another, slight inflammatory 
infiltrate (grade II).
Schuind et al.24 classified lesion of the synovial tissue of the carpal 
tunnel at three levels, according to the intensity of fibrosis and the 
presence of zones of necrosis. In his series, which consisted of 
34 samples, it was observed that 50% of the patients presented 
fibrous hypertrophy with localized areas of necrosis.
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Our microscopic findings, observed with the same stain (hematox-
ylin-eosin - HE), did not demonstrate areas of necrosis. We verified 
the presence of leukocyte infiltrate and, in some cases, vascular 
neoformation, which was not observed by Schuind et al.24 Due to 
these observations, it was not possible to correlate our findings with 
the classification proposed by Schuind et al.24 which prompted us 
to create a new classification.
No early diagnosis was obtained of systemic diseases not diag-
nosed clinically or by laboratory exams, through anatomopathologi-
cal findings of synovial tissue of the carpal tunnel, which authorizes 
us to not perform the exam as routine.

Analyzing the treatment cost, excluding medical fees, an increase 
of around 10% was verified in performing the simulation of proce-
dures carried out with synovial tissue biopsy in relation to those 
performed without biopsy.

CONCLUSION

We concluded that the performance of biopsy as routine is not ne-
cessary in patients undergoing surgical treatment for compressive 
carpal tunnel syndrome. Biopsy performance implies additional 
costs to the procedure and does not produce benefits in relation 
to the early diagnosis of systemic pathologies.




