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ABSTRACT

Digital clubbing is an ancient and important clinical signs in medicine. Although clubbed fingers are mostly asymptomatic, it
often predicts the presence of some dreaded underlying diseases. Its exact pathogenesis is not known, but platelet-derived
growth factor and vascular endothelial growth factor are recently incriminated in its causation. The association of digital
clubbing with various disease processes and its clinical implications are discussed in this review.

KEY WORDS: Cancer, digital clubbing, hypertrophic osteoarthropathy, megakaryocytes, vascular endothelial growth factor

Address for correspondence: Dr. Malay Sarkar, Department of Pulmonary Medicine, Indira Gandhi Medical College, Shimla - 171 001, India.

E-mail: drsarkarmalay2s@rediffmail .com

INTRODUCTION

Digital clubbing is characterized by a focal bulbous
enlargement of the terminal segments of the fingers
and/or toes due to proliferation of connective tissue
between nail matrix and the distal phalanx. It results in
increase in both anteroposterior and lateral diameter of
the nails.™ Clubbed fingers are also known as watch-glass
nails, drumstick fingers, and Hippocratic fingers/nails. It
was first described by Hippocrates? nearly 2500 years
ago in a patient with empyema. Because of this, it is often
described as Hippocratic finger and is regarded to be the
oldest sign in clinical medicine."® Later on, it was found to
be associated with a variety of clinical conditions including
bronchiectasis, lung cancer, cirrhosis of liver, cyanotic
congenital heart disease, etc. Although clubbed fingers
are mostly asymptomatic, it often reflects the presence
of dreadful internal illness like lung cancer, idiopathic
pulmonary fibrosis, or underlying suppurative conditions.
Digital clubbing may occur as isolated finding or is often
part of the syndrome of hypertrophic osteoarthropathy
(HOA) which is characterized by periostosis of the
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long bones and occasional painful joint enlargement.
It was initially known as hypertrophic pulmonary
osteoarthropathy (HPOA) based on the fact that majority
of cases of HOA are due to malignant thoracic tumors.
The term “pulmonary” was later abandoned as it was
realized that the skeletal syndrome may occur in several
non-pulmonary diseases and even may occur without
any underlying illness. In the later condition, it is known
as primary hypertrophic osteoarthropathy (PHO) or
pachydermoperiostotis.*

PHO or pachydermoperiostosis is a rare hereditary
disorder inherited in an autosomal dominant pattern or
recessive pattern. It is characterized by digital clubbing,
subperiosteal new bone formation, mainly from the ends
of long bones, acro-osteolysis, hypertrophy of soft tissues
and glands, particularyly in the face and scalp resulting
in wrinkling of skin on the face and scalp.®% Skin
involvement differentiates it from the secondary form.”
Secondary form is the more common one and is associated
with variety of clinical conditions. A majority of cases of
secondary HOA (>90%) are associated with malignancies
or chronic suppurative pulmonary diseases and can
even predate the diagnosis of an underlying disease.®®
Pulmonary malignancies including primary, metastatic
lung cancer, and intrathoracic lymphoma account for
80% cases of secondary HOA.[""l Adenocarcinoma lung is
the most frequent histopathological type of lung cancer
associated with HOA, whereas small cell carcinoma is the
least frequently occurred lung cancer.'" HOA is present
in 10-20% cases of digital clubbing.!*?
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DIFFERENT STAGES OF CLUBBING

Clubbing has been described to occur in different
stage [Table 1].1**! In the initial stage, there occurs
peri-ungual erythema and softening of nail bed. On
palpation, it gives a spongy sensation. In the next stage,
increase in the normal 160° angle between the nail bed
and the proximal nail fold occurs, resulting in convexity
as the nails grow. Eventually, the depth of distal phalanx
increases and distal inter-phalangeal joint may become
hyper-extensible. At this stage, finger develops a clubbed
appearance. Finally, the nail and peri-ungual skin
appear shiny and nail develops longitudinal ridging.
This whole process usually takes years but in certain
conditions, clubbing may develop sub-acutely (e.g.
lung abscess, empyema thorasis). Although different
grading of clubbing has been described, it has no clinical
significance.

Clubbing may be associated with various clinical
conditions [Table 2]; however, lung diseases are most
commonly associated with clubbing and neoplastic
lung disease is the most common pulmonary cause of
clubbing. Other lung diseases that can be associated with
clubbing are bronchiectasis, lung abscess, interstitial
lung disease, fibrous pleural tumors, mesothelioma, etc.
Other diseases are cardiac conditions (namely, cyanotic
heart diseases, infective endocarditis) and gastrointestinal
diseases (namely, inflammatory bowel disease, coeliac
disease, cirrhosis mostly primary biliary cirrhosis). There
are also cases of congenital and idiopathic clubbing, and
pseudo-clubbing.

LUNG CANCER

In adults, malignant neoplasm of the lung is the
predominant pulmonary cause of clubbing, contributing
to nearly 90% of cases.?® Among the different types
of thoracic malignancy, lung cancer is responsible
for 80% cases of clubbing, whereas pleural tumors
and other intrathoracic and mediastinal growth
contribute to 10% and 5% cases, respectively.’” On
the other hand, the prevalence of clubbing in lung
cancer patient ranges from 5% to 15%.2% Clubbing
in lung cancer is a paraneoplastic manifestation and
is also the most common paraneoplastic syndrome
in lung cancer patients.*®! A majority of clubbing in
lung cancer patient involves non-small cell variety.?"
Clubbing is relatively uncommon in small cell lung
carcinoma because of its aggressive course and poor

Table 1: Grading of clubbing

Grade 1 Fluctuation and softening of the nail bed

Grade 2 Increase in the normal 160° angle between the
nail bed and the proximal nail fold.

Grade 3 Accentuated convexity of the nail

Grade 4 Clubbed appearance of the fingertip

Grade 5 Development of a shiny or glossy change in nail

and adjacent skin with longitudinal striations

prognosis, thereby leading to early death. However,
contrary to this classical view, Findik and Baughman
et al.’s"®" series reported similar incidence of clubbing
in both SCLC and NSCLC patients. Most studies did
notice a male predominance of clubbing in lung cancer
patients®®! except Sridhar et al.*® who found a female
predominance of clubbing in lung cancer patients.
The megakaryocyte/platelet hypothesis appears quite
reliable in explaining digital clubbing in lung cancer
patients. Hirakata et al.® also reported increased serum
transforming growth factor (TGF 1) level in primary
lung cancer patients with clubbing. Therefore, large
megakaryocyte or platelet clumps may release TGF
131 level locally which may increase local accumulation
of extra cellular matrix protein. There are few case
reports of digital clubbing occurrence in malignant
mesothelioma, pleural fibroma, and metastatic
osteogenic sarcoma.l®? McGavin et al.l*® noticed finger
clubbing based on abnormal fluctuation of nail bed in
30% of the mesothelioma and 14% of benign asbestos
pleural disease, respectively. The incidence of clubbing
in malignant pleural mesothelioma is high enough to
be included in the list of digital clubbing. Solitary
fibrous tumor of pleura is less common than malignant
mesothelioma. Moreover, they are mesenchymal in

Table 2: Showing different conditions associated with
clubbing

Suppurative intra-thoracic diseases
Lung abscess
Empyema thoracic
Bronchiectasis
Cystic fibrosis
Chronic cavitary mycobacterial or fungal infection
Intrathoracic neoplastic disease
Bronchogenic carcinoma
Metastatic cancers!'*!
Malignant mesotheliomal'!
Other miscellaneous malignancies
Hodgkin lymphoma, thymoma,!'® pulmonary artery
Sarcoma,!'”) nasopharyngeal carcinomal'®!'”! usually after
distant metastases, pleural fibroma,” rhabdomyosarcoma,"!
Primary lymphosarcoma of lung???!
Diffuse pulmonary diseases
Idiopathic pulmonary fibrosis
Asbestosis
Pulmonary arterio-venous malformations
Cardiovascular diseases
Cyanotic congenital heart disease
Infective endocarditis
Aortic aneurysm
Atrial myxoma
Gastrointestinal diseases
Inflammatory bowel disease
Celiac disease
Lymphoma of the gastrointestinal tract, colonic and gastric carcinoma
Infestations (amoebiasis, ascariasis)
Hepatobiliary disorders
Chronic active hepatitis
Cirrhosis—particularly biliary and juvenile
Endocrine disorders
Thyroid acropathy
Severe secondary hyperparathyroidism
Laxatives overuse,?>?* interferon alfa-2 A
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origin unlike mesothelial origin of mesothelioma.
They often develop characteristic paraneoplastic
syndrome of clubbing, HOA, and hypoglycemia, not
typically seen with mesothelioma.** Inflammatory
pseudo-tumor is a rare benign lung tumor of uncertain
etiology, occurring more commonly in younger patients.
Vandemergel et al.®® reported the first association of
inflammatory pseudo tumor with digital clubbing in an
adult patient. Pulmonary metastases from extrathoracic
neoplasms are rare cause of clubbing and HPOA. Most
of the reported cases have been sarcomas, mainly of
bone and soft tissues; among the rest are tumors of
the nasopharynx and uterus and cervix and renal cell
carcinoma.?%371 Renal cell carcinoma has been usually
associated clubbing in the presence of pulmonary
metastases.®*8! However, in the Vandemergel et al.
series renal cell carcinoma patient with digital clubbing
did not have evidence of lung metastasis.!* Hodgkin’s
lymphoma is rarely associated with digital clubbing.
Characteristically, clubbing is mainly seen in the
presence of intrathoracic involvement and in children
and adolescents. In patients of Hodgkin’s lymphoma,
the presence of clubbing requires searching for an
underlying intrathoracic neoplasm.

INTERSTITIAL LUNG DISEASE

Interstitial lung disease is frequently associated with
digital clubbing.!*”» Among different ILDs, digital clubbing
is most commonly noted in idiopathic pulmonary fibrosis
(IPF)1% which is also the most common pulmonary cause
of digital clubbing in developed country. Kanematsu et al.
reported clubbing in 67% of the 55 patients of idiopathic
pulmonary fibrosis.!*") Surprisingly, the author reported
correlation between clubbing of the digits with extent
of smooth muscle proliferation in pulmonary fibrotic
changes on histopathological examination; however,
the significance of this finding is not known. It is more
commonly noted among male patients. Ryu et al. from
Mayo clinic reported digital clubbing in 45% of IPF
patients younger than 50 years.!*?! Rarely, patients may
develop features of HOA associated with severe pain
in the distal extremities.[*! Clubbing rarely occurs in
sarcoidosis and is usually seen in advanced fibrotic stage.
Asbestosis is another ILD where clubbing is commonly
seen. Coutts et al. noted finger clubbing in 43% of
asbestosis patients and is usually seen in patients with
more severe form of disease.*!

GASTRO-INTESTINAL DISORDER

Digital clubbing, complicating inflammatory bowel disease
has been frequently reported in the Western country.
However, its association with secondary HOA has been
very rarely found.™"® Digital clubbing is more commonly
noted in Crohn’s disease than in ulcerative colitis. Kittis
et al. reported digital clubbing incidence of 38% and
15% in patients with Crohn’s disease and ulcerative
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colitis, respectively.l*®) Megakaryocytes or platelet or
their derivatives may play a role in the pathogenesis of
clubbing in inflammatory bowel disease. Collins et al.l*”!
have detected increased circulating platelets aggregates
as well as an increase number of platelets in patients with
Crohn’s disease. Normally, P-selectin (a surface marker
of platelet activation) expression is greater in finger tip
capillary blood than in venous blood; this difference is
further increased in Crohn’s disease. So platelets are
more susceptible to activation in the micro-circulation in
Crohn’s disease which could result in increased release of
PDGE.“® Finger clubbing is more significantly associated
with active disease than inactive disease in patients with
IBD. Patients with Crohn’s disease have shown regression
of clubbing after resection of macroscopic disease. There
is also a possibility that mucosal inflammatory changes
and fibrosis in the gut may act as focal stimuli for vagus
nerve and possibly other autonomic nerve, acting as the
afferent arc of a finger clubbing reflex.**! Behcets disease!®”
and hepato-pulmonary syndromel®' are rare causes of
clubbing. Vasculitis of digital vasculature by impairing
endothelial functions promote platelet aggregation and
may cause clubbing. Digital clubbing is mainly reported
in biliary cirrhosis®? but has also been described in other
liver diseases,”® such as portal cirrhosis,®* secondary
hepatic amyloidosis, alcoholic cirrhosis, and biliary
atresia.l®®

Clubbing in endocrine disease

Clubbing has been reported in few endocrine conditions:
Thyroid acropachy, hyperparathyroidism.?® Thyroid
acropachy is an extra-thyroidal manifestation of
autoimmune thyroid disease and is frequently associated
with dermopathy and ophthalmopathy. It is characterized
by clubbing and swelling of the fingers and toes, with
or without periosteal reaction of the distal bones.F”
Thyroid function tests revealed hyperthyroidism in 88%
but it can also occur with euthyroid and hypothyroid
state. 575!

The typical features of clubbing and periostitis seen in
thyroid acropachy are often different from other causes
of clubbing:

1. In acropachy, periosteal reaction can be asymmetric
but in pulmonary osteoarthropathy, periosteal reaction
usually is symmetric.””!

2. Inthyroid acropachy, radiographs show a characteristic
subperiosteal spiculated, frothy, or lacy appearance,
whereas in classic pulmonary osteoarthropathy, there
is laminal periosteal proliferation.[5*6%

3. Autoimmune phenomena, increased glycosaminoglycan
and fibroblast proliferation explain the pathological
changes of clubbing in thyroid acropachy!**¢%

4. Thyroid acropachy less commonly involve proximal
long bones and periarticular areas, which occurs in
rheumatoid arthritis and metabolic disorders including
hyperthyroidism!®”!
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HUMAN IMMUNODEFICIENCY VIRUS AND
CLUBBING

Human immunodeficiency virus (HIV) and clubbing is
an interesting topic but studies are weak. Only few case
reports are there linking HIV infection and clubbing.
However, direct linking of HIV to clubbing is still a matter
of controversy. In an observational study, Dever et all®
reported 36% incidence of clubbing in HIV infected
outpatients. Patients with digital clubbing are slightly
younger in age and had history of longer duration of HIV
infection. Clubbing in HIV-infected patients has generally
been attributed to concomitant pulmonary infection.
Ddungu et al.'** assert that clubbing is more often present
in patients with prior tuberculosis (TB).

MECHANISMS OF CLUBBING IN HIV
PATIENTS

1. Underlying pulmonary disease including lymphocytic
interstitial pneumonia

2. HIV infection per se

3. It may be a part of HIV-associated rheumatologic
manifestation like HPOA

CARDIOVASCULAR DISEASE

Infective endocarditis usually causes a milder form of
clubbing, whereas in congenital cyanotic heart disease,
gross, drumstick appearance may be seen.!®! Although
digital clubbing is common in patients with cyanotic
congenital heart disease (CCHD), HOA is rarely reported
in this condition. However, one Mexican study reported
a higher frequency of HOA of 31% in congenital cyanotic
heart disease.*®

PULMONARY TUBERCULOSIS

Although TB has not been reported as a cause of clubbing in
major textbooks of medicine, there are several case reports
of its occurrence in TB patients. Studies from endemic areas
of TB have shown a 30% frequency of clubbing amongst
smear-positive TB patients.¢® One Indian study also
reported a very high frequency of digital clubbing (82%).1!
MacFarlane et al.”” in an earlier study in Nigeria reported
associations of clubbing with severity of disease, cavitary
TB, and hypoalbuminemia, indicative of chronic disease.
Henry et al. could not find significant association between
clubbing and duration of illness, frequency of cavitation,
early versus late HIV disease, and hypoalbuminemia, but it
was more common among patients with a lower Karnofsky
performance scale score or with prior TB.!

UNILATERAL CLUBBING

Clubbing is generally bilateral, but in some conditions
it may occur unilaterally [Table 3]. Unilateral clubbing
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is usually associated with local vascular lesions of the
arm, axilla, and thoracic outlet and with hemiplegia.”"
Vascular aneurysm, particularly of the subclavian artery, is
commonly reported in the literature in causing unilateral
clubbing although aorta and innominate artery aneurysm
have also been reported.”” Several unilateral phenomena
occur in the hemiplegic arm, including unilateral
clubbing, sparing of arthritis, unilateral eczema, minimal
erythema dose for UV light, and feeling of coldness in the
hemiplegic arm."" In a group of 87 hemiplegics patients,
Alvarez et al. reported a 14% incidence of unilateral
clubbing.” However, Siragusa et al.’ reported a lower
incidence of 2% only. It may be explained by the different
methods use to elicit clubbing. Incidence of clubbing
increases with the duration of stroke and Siragusa noticed
development of clubbing 60-120 months after the stroke.”
The pathogenesis of clubbing in hemiplegia is not
clear. Hypertrophy and edema of the soft tissues may
be responsible for the obliteration of the nail angle in
hemiplegic patients.”” Autonomic nervous system may
also play a role in this nail pathology.”! In vascular graft
sepsis, clubbing involves digits distal to the graft. Several
theories have been put forward to explain it.I”?

a. A vasoactive compound, endotoxin, or some other
substance produced by bacteria adherent or adjacent
to the graft

b. Chronic infection of the arterial graft may also lead
to formation of platelet clumps within vessels with
secondary release of PDGF into the circulation leading
to clubbing formation

¢. Neurogenic theory

Clubbing may also involve single digit only in case of
digital mucoid cyst, osteoid osteoma, myxochondroma,
and enchondromas. Occasionally, clubbing may occur
selectively in lower limbs, sparing the upper limbs. This is
known as differential clubbing. Differential clubbing may
occur in patient with patent ductus arteriosus associated
with pulmonary artery hypertension and right to left
shunt. In this condition, deoxygenated blood from the right
ventricle enters aorta distal to the origin of left subclavian
artery, thereby sparing the upper extremities. It may
also occur in infected abdominal aortic aneurysm.

Chronic obstructive pulmonary disease (COPD) per se
does not cause clubbing, but if clubbing is present in

Table 3: Different causes of unilateral clubbing!76-78]

Hemiplegia

Aneurysm of subclavian artery, Brachio-cephalic trunk, aortic arch, axillary
artery

Old dislocation of shoulder

Carcinoma of right upper lobe bronchus

Palmer arch aneurysm

Traumatic obstruction of axillary vein

Unilateral erythromelalgia and lymphangitis
Causalgia

Arteriovenous fistula used for hemodialysis

Infected arterial graft

Pulmonary hypertension with patent ductus arteriosus
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COPD, underlying lung cancer and bronchiectasis must
be ruled out.

ASSESSMENT OF CLUBBING

Clubbing can be assessed by physical examination.
However, it is subjective and often unreliable, particularly
in mild cases.”® There are several objective criteria
developed in the past century to quantify clubbing. It
was objectively measured by material brass templates!®!
with arcs of various sizes, plethysmography,®! digital
casts,® and shadowgraph!® technique. All these
methods are relatively crude and cannot be accepted
as standard as they do not provide easy quantification.
Recently, digital cameras and computerized analysis!™
have been used to objectively assess clubbing. It is an
easy, rapid and relatively inexpensive method to study
finger clubbing.

Different signs of clubbing are the followings

Profile sign or Lovibond’s angle

It was proposed by Lovibond® in the year 1939 and is
also popularly known as Lovibond’s angle. It is defined
by the angle made by nail as it exists from the proximal
nail fold. In normal subjects, profile angle is usually less
than 180°. Profile angle of greater than 180° can be used to
differentiate true clubbing from simple nail curving and
paronychia, which often produce an angle closer to 160°.

Hyponychial angle

It is constructed by drawing a line from distal digital
crease to the cuticle and another line from the cuticle to
hyponychium which is the thickened stratum corneum of
epidermis lying under the free edge of the nail.®®® Normal
hyponychial angle is less than 192°.1%! Hyponychial angle
is a preferred objective criterion for clubbing because it is
independent of age, sex, height, and weight of the patient®
and it differentiates normal and clubbed fingers without
any overlap. It also correlates strikingly with the subjective
assessment of clubbing.®® Figure 1 shows the profile angle
and hyponychial angle in normal and clubbed fingers.

Phalangeal depth ratio

It is defined by the ratio of digit’s depth measured at
the junction between skin and nail (nail bed) and at the
distal interphalangeal joint. Normally, the depth at distal
interphalangeal joint is more than the depth at nail bed.
In clubbing fingers, connective tissue deposition expands
the pulp in the terminal phalanx and the ratio becomes
reversed. This ratio is also independent of age, sex, and
ethnicity of population.!®”8! A Phalangeal depth ratio of
over 1 is indicative of clubbing.® It can be measured by
a caliper or a digital photograph.®®

While performing this measurement with calipers, it
should be ensured that the calipers must not compress
the tissues during measurement. It is usually measured
at the index finger. The phalangeal depth ratio is shown
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in Figure 2.

Digital index

It is the sum of phalangeal depth ratio for all 10 fingers.
A digital index of 10.2 or higher is indicative of clubbing.
Although a phalangeal depth ratio of 1.0 or greater in
any finger is suggestive of clubbing, digital index is more
specific for clubbing.

Schamroth sign

This sign is named after Dr. Schamroth, a South African
physician who not only had described this sign but was
himself the patient. This sign is elicited by placing the
dorsal surfaces of terminal phalanges of corresponding
right and left fingers together. Normal fingers create a
diamond-shaped window when the dorsal surfaces of
terminal phalanges of similar fingers are opposed to
each other [Figure 3]. In patients with clubbing, this
diamond-shaped window gets obliterated. Precision and
accuracy of this sign is not known.

PATHOGENESIS OF CLUBBING

Various hypotheses have been proposed over the years to
explain the pathophysiology of digital clubbing. In patients
with lung carcinoma and clubbing, Gosney et al.® found
significantly higher plasma growth hormone levels than
patients without clubbing. However, a subsequent study
found no such relationship in patients with lung cancer.*”
Brouwers et al.®!! hypothesized that clubbed digits
resemble the human embryonic fingers and toes, and
may represent the return of the embryonic claw that
we have lost during evolution. Pathologic condition
by altering hormone levels in the blood, activates the
“dormant” genes and resulting in the development
of clubbing. They suggest that these hormones may
actually be cytokines, but its exact nature is not known.
The most promising hypothesis in digital clubbing
is that proposed by Dickinson and Martin in 1987.1%%
According to them, megakaryocyte or platelet clusters,
lodged in the peripheral vasculature of the digits, release
platelet-derived growth factor (PDGF) and lead to the
increased vascularity, permeability, and connective
tissue changes that are the hallmark of clubbing.
Although Dickinson and Martin considered PDGF as the
most likely candidate, Fox et al.®! also found a role of
vascular endothelial growth factor (VEGF) in inducing
the pathological changes in digital clubbing. They noted
dilated vessels, often containing platelets clusters within
itin clubbed fingers. They also noted significant increase
in VEGE PDGEF, and hypoxia inducible factor expression
in clubbed digits compared with controls.

Therefore, release of VEGF and PDGF occurred after
platelet impaction and is enhanced by hypoxia. VEGF
along with PDGF induces the pathological changes of
digital clubbing. Another support for the role of VEGF is
beneficial effects of octreotide, a potent VEGF inhibitor
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in HOA."" However, there are several points against this
theory of clubbing. Other features of platelets activation
e.g., B-thromboglobulin are normal in patients with
clubbing.®® Secondly, clubbing has not been reported
in association with arterial thrombosis, where platelets
activation and clumping occur. An experimental study
in rats has shown no feature of clubbing on intermittent
intravenous infusion of PDGE."®!

Congenital clubbing

Congenital nail clubbing is usually symmetrical and
bilateral, but different fingers and toes may be involved to
varying degrees. Some fingers or toes may be spared, but
the thumbs are almost always involved. Tariq et al.’”! in
a genome-wide analysis of 11 affected individuals having
congenital nail clubbing in a Pakistani consanguineous
family reported a homozygous missense mutation in
the human HPGD gene located at 4q33-q34. HPGD gene
encodes the NADP-dependent 15-hydroxyprostaglandin
dehydrogenase (15-PGDH) enzyme. 15-PGDH is involved

Figure 1: (a-b) Depicting profile and hyponychial angle in normal and
clubbed fingers. DBC and DBA are the normal profile and hyponychial
angle and ABD and ABC are the increased profile and hyponychial
angle in clubbed fingers

Figure 3: Showing normal diamond shaped space
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in the catabolism of prostaglandin E2 (PGE2). Uppal
et al.®® also found mutation in 15-PGDH, the main
enzyme of prostaglandin degradation. Chronically
elevated prostaglandin E2 levels may be responsible
for various clinical manifestations of clubbing. PGE2
stimulates the activity of both osteoblasts and osteoclasts,
thereby causing both bone deposition (periostosis) and
resorption (acro-osteolysis),*! the typical skeletal feature
of PHO. 15-PGDH is found in most of the mammalian
tissues and the highest activities are located within lung,
kidney, and placenta.l'® Failure to metabolize PGE2
by 15-PGDH in the lungs and subsequent incomplete
clearance by the diseased lung may underlie clubbing
secondary to pulmonary disease (or cyanotic heart disease
with right-to-left shunt)./*” Raised PGE2 may explain the
prolonged local vasodilatation consistent with finger
clubbing.l"!! Patients with unexplained clubbing, genetic
testing for HPGD mutation, and measurements of PGE2
may become an important diagnostic tool.""? One Japanese
study has also suggested a possible role of auto-immune

Figure 2: Showing phalangeal depth ratio In normal finger (a),
interphalangeal depth (IPD) is more than distal phalangeal depth (DPD)
which is altered in clubbed digits (b)

Mutation of human HPGD
Megakaryocyte undergoing
fragmentation within pulmonary Gene

capillaries l‘
l Y

Dysjunctional 15-PGDH enzyme
|

Platelets is producted Y
l‘ Failure to metabolize PGE2
v

1. Right to left shunt
Bypassing of the lung 2. Damaged pulmonary capillaries as in inflammatory and neoplastic
: pulmonary disorders
capillary network 3. Pulmonary arterio-venous communication
‘ 4. Sub-acute bacterial endocarditis in which platelet aggregates arise
on the lef side of the heart

Entry into systemic circulation

!
Impacted in the fingertip circulation
!
Activation of megakaryocytes and platelets v
clumps Increased blood flow and

| ) connect
\l/ connective

Release of PDGF and VEGF and their hypoxic tissue changes of clubbing

Figure 4: Showing the pathogenesis of digital clubbing
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factors in the causation of clubbing.!"*®! Figure 4 shows the
pathogenesis of clubbing.

Pathology of clubbed fingers

1. Increased soft tissue in the fingertips of clubbed fingers
2. Local vascular neogenesis

3. Increase width of nail-fold capillary!®*

Clubbed fingers can be differentiated from non-clubbed
fingers by measurement of nail bed thickness, using plain
radiograph. Moreira et al."® reported significantly higher
mean nail bed thickness of 3.88 + 0.55 mm in patients
with clubbing compared to 2.38 = 0.27 mm in the normal
subjects (P<0.001).

PSEUDOCLUBBING

Pseudoclubbing (PC) is an atypical presentation of clubbing,
characterized clinically by asymmetrical involvement of the
fingers, and radiographically by resorption of the terminal
tufts (acro-osteolysis). It has been described in chronic renal
failure,"® subungal hemangioma,*”! acrometastases,!**®!
systemic sclerosis, ' etc. Exact mechanism is not known,
but it could be the result of soft-tissue collapse due to distal
phalangeal osteolysis.

Mittermayer et al.'" suggested the following features that
may help in differentiating PC from clubbing. In PC, profile
sign is usually normal and there is usually asymmetrical
nails involvement. Acro-osteolysis is classically present
instead of soft tissue swelling of nail bed in clubbing.
Acro-osteolysis may also be present in HOA, but unlike
HOA, there are no signs of periostitis or synovial effusion.
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