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2354.3. Infections  of the hand

Syndrome of suppurative aff ection of the fi ngers and 
hand manifests itself by an acute purulent infl ammation 
of soft  tissues, tendon sheaths or bones.

In the occurrence of an infl ammatory process on the 
hand, it is necessary to provide surgical care aimed at 
opening and draining of the suppurative focus and at res-
olution of the pyoinfl ammatory process.

The most common types of suppurative aff ection 
of the fi ngers and hand are felon (whitlow, felon) and 
phlegmon of the hand. 

1. Topographic anatomical peculiarities of structure of 
the fi ngers and hand: 

A. The fi ngers (fi g. 4.3):
a) dense connective tissue fi bers go from the skin 

of the palmar surface of the fi ngers and hand 
(perpendicularly downward into the depth) 
and are att ached to the periosteum and tendon 
sheaths (2);

b) there are adipose particles between the connec-
tive tissue septa (1);

c) under the skin on the dorsal surface of the hand, 
connective tissue fi bers are located obliquely, 
and subcutaneous fat is loose.

B. A hand with the areas where suppurative processes 
arise (fi g. 4.4):

C. Dorsal surface of the hand:
a) soft , elastic, rich with lymphatic and venous ves-

sels, has sebaceous glands and hair follicles;
b) rapidly progressing edema of the dorsal surface 

of the skin regardless of location of a suppura-
tive focus of the hand.

D. Palmar surface of the hand:
a) palmar surface is thick, almost nonmobile and 

well innervated, hair follicles and sebaceous 
glands are absent;

b) bursting of an abscess outwards is impossible;
c) pronounced pain in the presence of infl ammato-

ry processes;
d) furuncles and atheromas are impossible.

2. Morphological features of tendon sheaths of 
muscles of the hand and synovial bursas:

A. Tendon sheaths of the 2nd, 3rd and 4th fi ngers ter-
minate at the level of the heads of corresponding 
metacarpal bones.

B. Tendon sheath of the 1st fi nger communicates with 
the radial synovial bursa; tendon sheath of the 5th 

4.3. INFECTIONS 
OF THE HAND

Fig. 4.3. Anatomical structure of a finger – transverse and 
longitudinal sections: 
1 – fi brous septa that start from the skin and reach the perio-
steum and tendons; 2 – interphalangeal crease; 3 – periungual 
fold
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finger communicates with the elbow synovial bursa; 
they join at the wrist in the fascial space of Pyro-
hov – Parona.

C. Nutrition of tendons:
a) tendons are nourished through the vessels run-

ning through the mesotendon;
b) compression of the mesotendon due to accumu-

lation of exudate in tendon sheath eventually 
leads to necrosis of the tendon (in case of un-
timely surgery).

3. Peculiarities of innervation of the hand (fig. 4.5)*:
 � n. ulnaris;
 � n. medianus;
 � n. radialis.

4. Peculiarities of lymph outflow:
A. Lymphatic network is pronounced on the dorsal 

surface of the hand.
B. There is always swelling on the dorsal surface of the 

hand (irrespective of location of a nidus of infec-
tion).

Felon (whitlow) (purulent 
processes of the fingers)
1. Definition. Felon (felon, whitlow) is an acute purulent 
inflammation of anatomical structures of the fingers.
2. Relevance of the problem:

A. A hand is the main organ of labor, an inflammatory 
process of which leads to considerable physical dis-
ability or even loss of profession. 

B. Complex structure of the fingers and hand, espe-
cially of the palmar surface, determines specific 
course of pyogenic processes.

3. Causes of the development and peculiarities of 
clinical course of purulent diseases of the fingers and 
hand:

A. Contamination of a visible or unnoticed microtrau-
ma of soft tissues of the fingers and hand by a 
pyogenic infection (staphylococcus, streptococcus, 
mixed infection). 
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Fig. 4.4. Location of painful points in purulent inflammations of the fingers and hand: 
A – the palmar surface of the hand: 1 – subcutaneous whitlow; 2 – bone felon; 3 – joint felon; 4 –thecal whitlow; 5 – interdigital 
phlegmon; 6 – subcorn abscess; 7 – phlegmon of the radial synovial bursa; 8 – phlegmon of the ulnar synovial bursa; 9 – palmar 
phlegmon;
B – the dorsal surface of the hand: 10 – paronychia; 11 – furuncle; 12 – phlegmon of the dorsal surface of the hand; 13 – dorsal radial 
and ulnar phlegmon; 14 – osteomyelitis of proximal phalanx
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B. An inflammatory process is more severe and com-
plicated on the palmar surface of the fingers and 
hand.

4. Pathogenesis of purulent diseases of the fingers 
and hand:

A. In palmar location, due to the anatomical structure, 
a pyoinflammatory process spreads deep into and 
quickly ingress into the areas of tendon sheaths 
and joints. 

B. On the dorsal surface, an inflammatory process 
spreads easier around a site of inflammation super-
ficially.

5. Types of purulent diseases of the fingers and hand:
A. Superficial whitlow (cutaneous, subcutaneous, sub-

ungual).
B. Deep whitlow (thecal, osseous, articular).
C. Pandactylitis (affection of all tissues of the finger).
D. Phlegmon of the hand (interdigital, commissural), 

median palmar fascial space, fascial space of the 
thenar and hypothenar).

6. Clinical signs of disease:
A. Complaints:

a) local manifestations:
 Ì pain at the site of inflammatory process on the 

finger;
 Ì enlargement of the affected finger;

 Ì hyperemia of the skin above the site of inflam-
mation.

b) general manifestations:
 Ì body temperature increase up to 38–39оС;
 Ì general indisposition.

B. History of the present illness:
a) the presence of a trauma of skin integuments of 

the finger (injury of the skin).
C. Objective signs:

a) physical examination:
 Ì semiflexed position of the finger;
 Ì swelling of tissues at the site of inflammation;
 Ì hyperemia of the skin with violet tint.

b) palpation:
 Ì palpation of the finger is sharply painful, espe-

cially in the center of the inflammation;
 Ì dysfunction of the affected finger, pain aggra-

vation at flexion and extension.
7. Clinical peculiarities of various types of purulent 
processes of the fingers:

A. Cutaneous whitlow (fig. 4.6; 4.7):
a) the process is located in the skin between the 

epidermis and papillary layer of the skin;
b) epidermis exfoliates, and a blister forms filled 

with pus or bloody exudate;
c) quite often secondary lymphangitis and lymph-

adenitis arise;
d) pain is mild, swelling is limited;
e) if opening of the blister and removal of pus do 

not lead to recovery, it denotes that there is also 
subcutaneous whitlow (in the form of a cuff link).

B. Subcutaneous whitlow (fig. 4.8, 4.9):
a) develops on the volar surface of the ungual pha-

lanx, less often – of the middle or proximal pha-
lanx;

b) characterized by intence pulsing pain;
c) pronounced swelling;
d) high body temperature.

C. Periungual whitlow (paronychia) (fig. 4.10):
a) accumulation of pus at the base of the fingernail 

and under the skin of the nail fold;
b) causes: fissures, hangnails, injuring during man-

icure. 
D. Subungual felon (fig. 4.11):

a) primary subungual felon develops under the nail 
as a result of splinters or extravasations associ-
ated with injury;

b) secondary subungual felon (infection gets under 
the nail in the presence of paronychia):

Fig. 4.5. Peculiarities of innervation of the hand:
Blue – innervation zone of the ulnar nerve (N. ulnaris);
Green – innervation zone of the median nerve (N. medianus);
Red – innervation zone of the radial nerve (N. Radialis)
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n. ulnares
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Fig. 4.6. Cutaneous whitlow

Fig. 4.7. Cufflink-like whitlow

Fig. 4.8. Typical location of subcutaneous 
whitlow 

Fig. 4.9. Direction of spreading of an 
infection in subcutaneous whitlow

Fig. 4.10. Paronychia with burst of pus

Fig. 4.11. Subungual felon

 Ì acute pain when pressing on the nail and un-
gual phalanx;

 Ì distinctly visible accumulation of pus under 
the nail.

E. Thecal (tendon sheath) whitlow (fig. 4.12):
a) an independent form of felon arising in case of 

the direct ingress of an infection into the tendon 
sheath as a result of injury;

b) a result of ingress of an infection into the tendon 
sheath due to the extension of the infection from 
subcutaneous whitlow, bone felon or articular 
felon;

c) inflammatory exudate causes constriction and 
thrombosis of vessels, that leads to quick necro-
sis of the tendon;

d) characterized by a semiflexed position of an af-
fected finger; movements are sharply painful;

e) possible spreading of purulent exudate along the 
tendon sheaths far beyond the boundaries of the 
primary focus of inflammation;

f) in the affection of the 1st and 5th fingers, the sup-
purative process may spread onto the forearm;

g) 10–15 % of cases, there is a direct connection be-
tween the synovial bursas of I and V fingers, that 
may lead to the development of a cross (U-shaped) 
phlegmon of the Pirogov-Parona space.

F. Bone felon (fig. 4.13):
a) scheme of bone felon:

 Ì initial symptoms are the same as in cutaneous 
whitlow;

 Ì pain and swelling are full-blown;
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 Ì club-like thickening of the nail phalanx;
 Ì the formation of fistulas with hypergranula-

tions;
 Ì tube examinations of fistulas show that osse-

ous tissue serves as the bottom of the fistula;
 Ì possible discharge of osseous sequestrums 

through the fistula.
G. Articular felon:

a) develops in case of stab wounding directly into 
an area of the joint, or in spreading of an infec-
tion from the articular end of the adjacent pha-
lanx, or in the extension of the process from soft 
tissues into the articular cavity;

b) along the whole perimeter of the joint : swelling 
(club-like form of the finger), hyperemia, sharp-
painfulness and movement disorder;

c) in case of destruction of the articular capsule 
and ligaments, there is pathological mobility in 
the joint. 

H. Pandactylitis:
a) a purulent inflammation of all tissues of the fin-

ger;
b) develops as a result of wrong treatment of the-

cal, osseous or articular felon;
c) the finger is distinctly enlarged and deformed;
d) skin integuments are tense, cyanotic, with crim-

son tint;
e) fistulas discharging pus and necrotized tissues 

often occur;
f) as a rule, secondary lymphangitis and lymphad-

enitis arise;
g) X-ray findings: destruction of the bones, narrow-

ing of the joint spaces;
h) pronounced general intoxication.

8. Formation of provisional diagnosis according to 
clinical data:

Provisional diagnosis is based on patient’s complaints, 
anamnesis and objective manifestations of the disease 
confirmed by physical methods of examination.
9. Diagnosis of purulent diseases of the fingers:

A. Clinical manifestations:
a) complaints;

Fig. 4.13. Bone felon

Fig. 4.12. Affection of the tendon sheath 
of the third finger
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b) history of the present illness;
c) objective signs.

B. X-ray imaging of bones of the hand (if purulent le-
sion of the bones is suspected).

10. Diagnosis-related classification of felon (whit-
low,felon):

L03.0 Cellulitis of finger
 � М00.0 Pyogenic arthritis
 � М65.0 Abscess of tendon sheath
 � М86.1 Other acute osteomyelitis
 � L03.1 Cellulitis and acute lymphangitis of other 

parts of limb) 
Formula of clinical diagnosis: {Tx} of {Lx} of {Rx}, 

complicated by {Cx}
Type of felon: 

T1 – Cutaneous whitlow
T2 – Subcutaneous whitlow
T3 – Ungual {Rx} felon

Extent of the process:
R1 – paronychia 
R2 – subungual 

Location of the process: 
L1 – the first finger
L2 – the second finger
L3 – the third finger
L4 – the fourth finger
L5 – the fifth finger 

Extent of the process: 
R1 – the left hand
R2 – the right hand

Complications:
C1 – lymphangitis, lymphadenitis
C2 – phlegmon of the hand.

11. Diagnosis-related classification of articular felon:
M 00.0 Pyogenic arthritis
Formula of clinical diagnosis: Articular felon of {Lx } 

of {Rx}, complicated by {Cx}
Location of the process: 

L1 – the first finger
L2 – the second finger
L3 – the third finger
L4 – the fourth finger
L5 – the fifth finger 

Extent of the process: 
R1 – the left hand
R2 – the right hand

Complications:
C1 – lymphangitis, lymphadenitis
C2 – phlegmon of the hand.

12. Diagnosis-related classification of thecal whitlow:
 M 65.0 Abscess of tendon sheath
Formula of clinical diagnosis: Thecal whitlow of {Lx } 

of {Rx}, complicated by {Cx} 
Location of the process: 

L1 – the first finger
L2 – the second finger
L3 – the third finger
L4 – the fourth finger
L5 – the fifth finger 

Extent of the process: 
R1 – the left hand
R2 – the right hand

Complications:
C1 – lymphangitis, lymphadenitis
C2 – phlegmon of the hand.

13. Diagnosis-related classification of bone felon:
 М 86.1 Other acute osteomyelitis
Formula of clinical diagnosis: Bone felon of {Lx } of 

{Rx}, complicated by {Cx}
Location of the process: 

L1 – the first finger
L2 – the second finger
L3 – the third finger
L4 – the fourth finger
L5 – the fifth finger 

Extent of the process: 
R1 – the left hand
R2 – the right hand

Complications:
C1 – lymphangitis, lymphadenitis
C2 – phlegmon of the hand.

14. Examples of clinical diagnosis:
 � Subcutaneous whitlow of the second finger of the 

right hand.
 � Tendon sheath felon of the second finger of the left 

hand, complicated by lymphangitis.
15. General principles of treatment of felon (whitlow):

Anesthesia:
A. Conduction anesthesia:

a) according to Oberst  – Lukashevich’s technique 
(fig. 4.14);

b) according to Usoltseva’s technique (fig. 4.15);
c) according to Kulenkampff’s technique;
d) axillary anesthesia.

B. General anesthesia.
a) infiltration anesthesia is prohibited.

16. Peculiarities of treatment of various types of felon:
A. Outpatient treatment:
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a) cutaneous whitlow: lancing of an abscess and re-
moval of pus; 

b) subcutaneous whitlow: early surgical treatment 
and antibiotic therapy (outpatient surgical in-
tervention or inpatient “one day surgery”: on 
the ungual phalanx – longitudinal incision in the 
most painful point or j-shaped incision (oval in-
cision is not used), on the middle and proximal 
phalanx – longitudinal anterolateral incisions on 
both sides). A scheme of drainage is represented 
at fig. 4.16;

c) paraungual felon (paronychia): in the first days 
-baths with antiseptics, alcohol compress, wet-
to-dry dressings with 3–5 % solution of Dimex-
idum in combination with antiseptics; if conser-
vative treatment is ineffective – an incision of the 
skin at the base of the nail, excision of necrotized 
tissues and application of a dressing with anti-
septic;

d) subungual felon: under nerve block anesthesia, 
the periungual fold is incised with a semi-oval 
incision and separated from the nail; if neces-
sary, the nail plate is excised above an abscess, 
or the nail is completely removed (the detached 
part is grasped with surgical forceps and the 
nail is separated and removed by rotating about 
an axis);

e) incisions for purulent processes of fingers 
(fig. 4.17):
 Ì 1,2,7 – incisions over the palmar surface of 

phalanges of a finger;
 Ì 3,9 – midlateral incisions;
 Ì 4 – Т-like incision;

 Ì 5 – j-shaped incision;
 Ì 6 – double anterolateral incisions;
 Ì 8 – transverse ellipsoidal incision with excision 

of wound edges.
B. Inpatient treatment:

a) thecal whitlow:
 Ì in tendon sheath felon of II, III and IV fingers: 

surgical accesses in the form of two parallel 
incisions on the anteriolateral surface of the 
proximal phalanx of the finger and one incision 
on the palm for opening of the blind sac of ten-
don sheath;

 Ì in tendon sheath felon of I and V fingers: 
surgical accesses in the form of two parallel 

Fig. 4.14. Conduction anesthesia according to Oberst – 
Lukashevich’s technique

Fig. 4.15. Injection points for conduction anesthesia 
according to Usoltseva’s technique

Typical points

Unusual points

Fig. 4.16. Wound drainage for subcutaneous whitlow
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incisions on the anteriolateral surface of the 
proximal phalanxes of these fingers, and, if 
necessary, the Pirogov’s space is opened with 
two parallel incisions;

 Ì wounds are washed and drained with penetrat-
ing rubber drains;

 Ì immobilization of the finger at physiological 
resting position. 

b) bone felon:
 Ì a purulent focus in soft tissues is opened with 

longitudinal incisions, and necrotized tissues 
and osseous sequestrations are removed;

 Ì in total necrosis of the bone and soft tissues 
and spreading of the process onto the joint – 
amputation of the phalanx.

c) articular felon:
 Ì in the initial phase of the disease, especially in 

primary affection of the joint, everyday punc-
tures of a joint (with pus evacuation and wash-
ing with antiseptics) together with antibacteri-
al therapy may be efficient;

 Ì if the puncture method is ineffective  – ar-
throtomy through two parallel incisions on 

the lateral surfaces of the joint, sanation and 
draining;

 Ì in pronounced destruction of the articular 
ends – resection of the joint with formation of 
arthrodesis in functionally comfortable posi-
tion.

d) pandactylitis: amputation of the finger.
17. Prophylaxis of purulent diseases of the fingers and 
hand: 

A. Prevention of traumas of the fingers. 
B. Early and thorough treatment of microtraumas of 

the skin and wounds of the fingers and hand.

Purulent diseases of the hand
1. Definition. Purulent inflammation of cellular spaces 
and tissues due to traumas or spreading of an infection 
from the fingers in panaritia.
2. Relevance of the problem:

A. The hand is the main organ of labor, affection of 
which by an inflammatory process causes loss of 
working ability or even loss of profession. 

B. Complex structure of the hand, especially of the 
palmar surface, determines a specific course of sup-
purative processes.

3. Types of purulent diseases on the hand:
A. Subcutaneous abscess of the palm: occurs as a 

result of infection of callous areas or epidermal 
blisters localized between the distal volar fold and 
the base of the finger.

B. Interdigital phlegmon: occurs secondary as a result 
of ingress of an infection into the interdigital spaces 
at the base of the fingers; spreads along the canals 
of lumbrical muscles.

C. Preaponeurotic phlegmon: superficial, subcutane-
ous palmar phlegmon. 

D. Phlegmon of the middle fascial space: develops in 
a fissure between the palmar aponeurosis and ten-
dons of the 2nd–4th fingers devoid of sheaths.

E. Phlegmon of the fascial space of thenar: compli-
cation of subcutaneous whitlow or purulent ten-
dovaginitis of the 1st–2nd fingers. 

F. Phlegmon of the fascial space of hypothenar: sup-
purative process restricted by the boundaries of the 
fascial bed of hypothenar.

G. Subcutaneous phlegmon of the dorsal surface of 
the hand.

Fig. 4.17. Incisions for purulent processes of fingers
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H. Subaponeurotic phlegmon of the dorsal surface of 
the hand.

4. Clinical signs of phlegmon of the hand: 
A. Complaints:

a) arching pain in the hand in a region of pyoinflam-
matory process;

b) swelling of the hand;
c) dysfunction of the fingers.

B. History of the present illness:
a) past traumas of the hand;
b) suppurative processes on the fingers.

C. Objective findings:
a) physical examination:

 Ì swelling of the hand at the site of purulent pro-
cess, that spreads onto the dorsal surface;

 Ì hyperemia of the skin integuments;
 Ì induced position (semiflexed) of the fingers.

b) palpation: sharp pain intensification.
5. Formation of preliminary diagnosis according to 
clinical data:

Preliminary diagnosis is based on patient’s complaints, 
anamnesis and objective presentations of the disease 
confirmed by physical methods of examination.
6. Diagnostic program in phlegmon of the hand:

A. Clinical manifestations:
a) complaints;
b)  history of the present illness;
c) objective findings. 

B. Laboratory data:
a) blood count;
b) urine analysis.

7. Diagnosis-related classification of phlegmon of the 
hand:

L03.1 Phlegmon of the hand 

 Formula of clinical diagnosis: Phlegmon of {Lx} {Rx} 
complicated by {Cx} 

Location of phlegmon:
L1 – the palmar surface {Tx} 

Type of phlegmon:
T1 – interdigital
T2 – preaponeurotic
T3 – of the middle palmar fascial space 
T4 – pretendinous
T5 – deep
T6 – of fascial space of the thenar 
T7 – of fascial space of the hypothenar
L2 – the dorsal surface 

Type of phlegmon: 
B1 – subcutaneous 
B2 – subaponeurotic 

Extent of the process: 
R1 – of the left hand 
R2 – of the right hand 

Complications:
C1 – lymphangitis
C2 – lymphadenitis.

8. Examples of clinical diagnosis:
 � Phlegmon of the palmar surface (interdigital) of the 

left hand.
 � Phlegmon of the palmar surface (deep) of the right 

hand, complicated by lymphangitis.
9. Treatment of phlegmon of the hand is inpatient:

 � surgical treatment: wide opening and draining of 
the affected fascial space under general or regional 
anesthesia (fig 4.18);

 � parenteral (regional) administration of antibiotics;
 � disintoxication therapy;
 � immobilization of the hand in physiological rest po-

sition.
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Fig. 4.18. Surgeries for phlegmon of the hand:
A – drainage for phlegmon of the hand: 1 –“forbidden” Kanavel’s zone (projection of n. medianus);
B – drainage of phlegmon of the Pyrohov – Parona space




